International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.162  ISSN: 1308-5581 Vol 14, Issue 02 2022

MILA in teaching Pharmacology for Dental Students
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Abstract:

Pharmacology is a subject which plays a vital role in any clinicians day to day life. Learning it as a subject for
examination alone would not help them in practise. A deeper understanding of the subject is essential to correlate the
underlying pathology and prescribe drugs accordingly. Learning through one way communication limits the thought
process of the students and waives off their analytical skills. Activity based learning makes the understanding better
with a long term memory. Multiple Interactive learning Algorithm, MILA is a teaching innovation which enables
students to learn by active interaction during class. Three complex topics were chosen and the MILA sessions were
conducted to the students with a protocol involving flipped class, activity based interactive learning and knowledge
assessment at the end of the session. It proved to be effective and the learning and understanding of the students
were better than conventional learning.
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Introduction:

In conventional teaching methods the teacher plays the central role in the classroom, and is responsible for all the
messages the students receive as instruction or explanations. In this technique the main focus is on the content. In
this, the educator remains more dynamic, more subjective and less effective (Singh (2004). The main concern of
conventional teaching is review of information which is not appreciated in higher education (Rao, 2001). Traditional
teaching strategy works against the normal working of the human mind (Weber, 2006). Students are involved in
repetitive learning. Educator compels the students to reciprocate . Conventional strategy is an instructor focused
technique. Traditional teaching strategies are defined as being teacher-arranged, in a speech style and are firm.
Lessons are typically educated by the teacher presenting skills utilizing a blackboard joined by a verbal clarification
or lecture. Traditional teaching strategies tend greatly toward class address book knowledge through repetition and
retention of actualities, equivalences and formulas. Recitation as a general rule comprises repeating without tending
what the book or teacher has communicated. “The teachers are ignorant of the current investigations in the field of
dialect education. The instructor inside the class is a dictator with the minimum contribution of the learners.”
(Behlol, 2009, pp.2-3). Learners might be involved in note taking (Haghighi, Vakil, & Weitba, 2005). In classroom
teaching learning sessions, the main physical task done by the students is either note-taking or remaining on the seat
to answer any inquiry of the teacher. The students become inactive learners. The learners may think about the dialect
yet they are not in a situation to talk easily. A disadvantage of this technique is that students who have learning
problems can’t adjust how the lessons are conveyed.

Activity-Based Teaching is learning by doing. It is very important in successful knowledge because it is proved that
more the senses are inspired, more a person learns and longer the learner retains. Activities bring activeness and
smartness among the learners. Because we know that education means all round improvement of the child, therefore
we have to organize numerous activities to build up the learner's personalities. The learner becomes a dynamic
problem solver. The experience itself encourages the learner to acquire information, experience, abilities and
qualities. It builds the students self-confidence and creates understanding through work. Children develop a sense of
cheerfulness and enthusiasm. When a child is given a chance to investigate it provides an ideal learning
environment. It inspires the learners to apply their innovative ideas in solving problems. In Activity based learning,
the key focus is the child. It creates self-learning ability among the students and allows a student to learn according
to his or her ability. As noted in Johnson, Johnson & Smith (1998) (Ahlfeldt, Mehta, & Sellnow, 2005, p.52), “It is
the old pattern to give all the resources to the inactive learner by the teacher. The innovative pattern is to
dynamically connect learners with the resources and each other.” Activity-based learning integrated with peer
instruction creates an ideal situation for teaching (Hussain, Anwar and Majoka 2011), . In an activity-based learning
class, students are actively involved in hands-on experiences which helps them relate abstract ideas and theories
with concrete observations giving deeper understanding of scientific concepts. Celik 2018, stated that activity
based learning activities improve students’ academic achievements and attitudes towards activities. Students’
actively involved in teaching learning processes and activities help them in application of scientific knowledge in
various real life situations. If the learner is provided with the opportunity to explore their environment and provided
an optimum learning environment then the learning becomes joyful and long lasting. This learning strategy means
reversing the traditional teacher-centered understanding of the learning process and putting students at the center of
the learning process (Golji & Dangpe, 2016). It is a learning technique where learners are busy in the educating
process.” (Prince (2004). Activities related to actual life practice help out students to exchange information into their
individual information which they can relate to in diverse conditions. Activity based learning, helps learners to make
intellectual models that take into consideration 'higher-order' presentation.(Razia Noreen 2019) Learners’ inspiration
is high if these activities are face-to-face to the learners (Hug, Krajcik & Marx 2005). Our team has extensive
knowledge and research experience that has translate into high quality publications(Govindaraju, Neelakantan, and
Gutmann 2017; Neelakantan et al. 2012; Panda et al. 2016; Sathivel et al. 2008; Ramadurai et al. 2019; Danda,
Tatiparthi, et al. 2010; Ezhilarasan, Apoorva, and Ashok Vardhan 2019; Sajan et al. 2011; Danda, Muthusekhar, et
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al. 2010; Gopalakannan, Senthilvelan, and Ranganathan 2012; Kumar et al. 2006; Mehta et al. 2019; Neelakantan et
al. 2011; Praveen et al. 2001; Samuel, Acharya, and Rao 2020)

MILA in Teaching Cholinergic and Anticholinergic drugs

Cholinergic and anticholinergic drugs is a very complicated concept. The way in which students approach their
learning is dependent on a variety of factors including the characteristics of the departments and teaching to which
they are exposed. These factors appear to influence whether the students adopt a surface, deep or strategic approach.
Understanding Classification, various receptor mechanisms and its applications are really a challenging
task.(Rathinam et al. 2018) (Rani, Dumpala, and Shyamala 2017). We utilised the “Phonological Loop” method of
Conceptual Learning in a class between Module -1 to Module -11 of the Academic year. Baddeley and Hitch in 1959
proposed the phonological loop as an active rehearsal mechanism as being responsible for temporary storage of
speech-like information (Peterson and Peterson 1959).

It is a major point where Students learning Pharmacology in Second year of their curriculum find it difficult to
remember the core of the content and lack the ability of a substantial recall memory which the subject demands.
Students find it hard to pronounce and remember the drugs and its actions, the concept of phonological application
helps them to improve their memory and cognition in the form of visuo-spatial appreciation which also avoids the
conventional “reading trap”.

There is increasing evidence that the use of drawings can support students’ understanding of science and their
learning (Wilson and Bradbury 2016) . Pictorial representations could help students in schematising subject matter
elements as well as in reproducing them correctly.

One week before the start of the class, students were informed that they were to participate in a memory test. At the
start of the class, the students are informed that their task was to study and memorise a list of drugs and its action.
The students were asked to reproduce as many as they could on three occasions (five minutes, one week and four
weeks after memorisation).

Depending on the condition, students received instruction to either draw a picture to summarise the content of each
of the content or to write them down on paper. All students were shown the same content. The content was either
pronounced or displayed on the screen and it was displayed for 45 seconds. We choose 45 seconds to facilitate
ample opportunity to rehearse them several times.

The instruction was that you draw the most important parts of the sentence so that you can remember the sentence.
You only have to draw or use strip symbols and they are not allowed to write words. The notes of a sentence you
make must support your memorization of the sentences. While drawing, do not speak with the teachers or others.
The students were instructed to take full advantage of the available time for memorisation by repeating the content
silently or by muttering. Students were told that they would not be assessed on correct spelling or anything else.
Then the actual class was taken and we asked the students to write down as many of the content as they could recall.
Students had five minutes to write down on a new blank sheet of paper.

All students were once again told that they would be asked to reproduce as many as they could after one week and
again three weeks after that.

The reproduction tests were all conducted in the same manner. Of course, during the second and third assessment
occasions, the class did not repeat the content which they had with them.

There has been a gradual enhancement in the performance of the students once the cognitive ability is developed the
attitude and behaviour of the student towards the subject changes, the “Know how show how” enhances the
performance and competence nature of a inner professional will be discovered by a student

Overall, we believe teaching students by this method in an integrated context, students learn to remember a concept
in connection with prior knowledge; effective strategy can enable students to ground a solid prior knowledge, to
construct relations between fields of knowledge to improve students’ capacity in applying higher cognitive
processes and deep learning.
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MILA in Teaching Antibiotics

There is growing concern among medical and dental educators that conventional modes of teaching through lecture-
based curricula without interesting activity neither create interest in students nor imparts a life-long respect for
learning(Badyal 2016). Pharmacology is a highly volatile subject and hence, several studies were introduced and
reported the improvement in the academic performance of students (Kennedy 2019). However, these activities are
outdated and often dictates students to read the same texts again and again. Therefore, the conventional teaching and
learning activity in pharmacology needs to be modified with activity based learning. In the context of pharmacology,
the undergraduate dental and medical students often find it difficult to remember the drug names and their kinetics
and dynamics. Therefore, an effective game based and interactive mode of teaching and learning is needed for the
hour. It has been reported that interactive and activity based learning increase the students’ interest towards the
subject and their performance(Badyal 2016; Gaikwad and Tankhiwale 2012) Chemotherapy is one of the difficult
topics for students to remember all the drug names because it has several classes of antibiotics such as
sulphonamides, fluoroquinolones, B-lactam (penicillins, cephalosporins, B-lactamase inhibitors), tetracycline,
macrolides, aminoglycosides, anti-tubercular drugs, etc. The only way to remember these drugs is to make the
students familiar. For that, we invented a game-based learning called “Pharm Casino”. We have prepared nearly 400
cards pertaining to chemotherapy, in which 200 cards with different classes of antibiotic names and 200 cards with
their actions. The cards were made by matching either drug name with their pharmacological action, mechanism of
action, adverse effects or uses. The students were asked to shuffle the cards and identify the matching card related to
the drug. The students were keen to play this activity. In the viva module, students were able to remember the drugs
and their class precisely and the same was reflected in the exams.

Figure 3: Card Model
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Figure 4: Students playing pharm cards

This game based learning was playful and the students enjoyed the activity. We suggest that this kind of activity will
be effective in small group learning. This activity is applicable to any subject and may serve as a template for faculty
members who wish to convert their method of instruction from lecture-based toward more active learning.
MILA in Teaching Diuretics

There is a great deal of evidence that lecturing is a relatively ineffective pedagogical tool for promoting
conceptual understanding. Some of this evidence is general, showing that learners at all levels gain meaningful
understanding of concepts primarily through active engagement with and application of new information, not by
passive listening to verbal presentations (Knight and Wood 2005). Studies in education have demonstrated that
increased attention and motivation enhance memory. (Thaman et al. 2013).Interactive teaching involves interchange
of ideas between teacher, students and lecture content. There is a lot of active involvement among participants
leading on to more effective learning.

Pharmacology is perceived as a very difficult subject to remember. Traditional approaches to the teaching of the
triumvirate of knowledge, understanding and skills are no longer an appropriate preparation of adolescent learners in
dentistry. Active learning has replaced the entire process of passive learning. Creative thinking helps students learn
to learn creatively in order to emerge as true professionals in the future. Prescribing of medicines today requires a
complete knowledge of the pharmacokinetics, pharmacodynamics, drug—drug interactions, and other aspects of the
agent to be prescribed (Wiernik and for the Public Policy Committee of the American College of Clinical
Pharmacology 2015).Hence, the introduction of MILA, the Multiple Integrated Learning Algorithm ,could make
tremendous changes in teaching and learning process of both facilitator as well as students.
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Figure 5: MILA Protocol

The main objectives is to promote cooperative and collaborative learning environments to reshape attitude towards
the content by promoting critical and reflective thinking thereby inculcating moderate degree of curiosity to
understand the subject mindfully. MILA can clarify difficult concepts , motivate thinking , foster enthusiasm and
motivate learning.

Learning the mechanism of action of drugs in pharmacology is a difficult task as there are a lot of drugs. Learning
the mechanism of diuretics is a very complicated concept. Students have difficulty in understanding how exactly the
different diuretics act in the nephron. Basically all the drugs are going to inhibit the reabsorption of various ions.
Before starting the class the students were asked to listen to the flipped class videos of 3-5 minutes on diuretics(V,
S, and Subha 2019; V, Solete, and Subha 2019). Then one to one interaction to know from the students, what they
could understand and how far they could retain the topic. Further to reinforce the subject, an activity based learning
process was introduced. This could overcome the traditional teacher focused didactic teaching to more student
focused learning process with transferable skills.
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Figure 6: Activity Performed by the Students
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We have utilised clay models to make the nephron structure in a class during the second module. The protocol
included making the model of nephron with clay on chart paper and marking the various sites of action of different
groups of diuretics. The whole class was divided into groups of 4 members and at the end of the activity they were
asked to explain the mechanism by which each group acted by giving a narration of the drug. As the students were
making the model they could visualise and remember the site of action of each drug without confusion. The different
sites of action of diuretics such as carbonic anhydrase inhibitors, Loop diuretics, Thiazide diuretics and potassium
sparing diuretics, the students could explain very easily after making the model. This made them learn not only the
mechanism of action of the drug but also the names of drugs in a better way. They also reported improved team-
work and communication skills as a result of participating in the small group activity. These changes were
appreciated by students and led to a significant improvement in students’ self-reported satisfaction, engagement and
motivation. Overall, we believe teaching students by this method is effective for learning the mechanism of action of
various diuretics using a single clay model.

Interaction helps student engagement in the lecture and motivates them positively to learn. Active participation and
involvement is a prerequisite for learning beyond the recall of facts, and improvement in academic performance.
Moreover, interactive learning through assessment, evaluation, decision making and error correction creates a
stronger learning environment than passive instruction.(Gupta et al. 2015)

Conclusion:

Activity based learning will make students all rounders and also hone their application skills.Activity-based teaching
stimulates a high degree of interest in the learners and makes the message clear. Activity-based teaching found to be
appropriate for improving the performance of the learners. In order to develop higher order thinking skills, it is
important to conduct lessons using activity-based teaching. Teacher training programs on activity-based teaching
may also be conducted by educational institutions to enhance teachers’ teaching skills.Learning is at its best when
learners’ association, contribution and collaboration are maximized .
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