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Abstract
Pharmacology is a core and prerequisite course in major medical fields. In many academic
centers, it is provided as a teacher-centered lecture course. In this article, I present twelve tips
to help pharmacology teachers have more vital pharmacology classes. The tips are most useful
for teachers who teach pharmacology as a traditional “preclinical” discipline and use lecturing
as their main teaching method. Some of the tips presented can also be used for teaching in
other lecture-based courses.
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Background
Pharmacology is a basic medical science discipline that
provides a scientific foundation for the next-coming
therapeutic courses. It has intimate relations with other
preclinical sciences like physiology, biochemistry and
cellular biology.1 Teacher-centered lectures are the core
method for teaching pharmacology in medical schools
around the world,2 although lecturing is not the most
effective form of teaching. This format is most often
due to the large number of trainees, the great amount of
information to be taught, and the limitation of time; thus,
it remains the best option for most.3
For an effective presentation, teachers should organize
educational content and use appropriate audiovisual
aids to present their lecture. There are a lot of books and
articles about the styles and skills of lecturing. Besides
general requirements for lecturers, there are plenty of
other strategies and actions that are obtained through
experience. These help the lecturer present a more
effective, vital and appealing lecture. The tips presented
here are meant to help pharmacology teachers make their
lectures more engaging and refreshing for students. Some
of them are based on research on lecturing, and others are
the authors’ personal viewpoints.
Tip 1: Avoid information overload
A serious challenge for many pharmacology teachers,

especially those who teach medical or pharmacy students,
is that in every session they have to present a plethora of
information for the students. It is beyond dispute that
medical doctors or pharmacists should have a good grasp
of the subject, but we should consider that an effective
teacher is supposed to mine for their medical students the
core concepts needed from the detailed voluminous and
intimidating recommended textbooks intended for a wide
range of health-related carriers.4 Moreover, consider that
imposing an enormous amount of information on students
does not guarantee they will leave the class with an indepth knowledge of pharmacology and can contribute to
confusing their selection of the basic material and/or push
them into a feeling of helplessness among the huge torrent
of information.5 According to Ogle, a competent academic
is the one who “selects, integrates and teaches effectively
those basic principles which are relevant to professional
requirements”.6
Tip 2: Provide handouts for the students
This is a simple and rather inexpensive tip that, according
to research,7,8 has a positive impact on learning outcomes.
Teachers who use PowerPoint slides in their lecture
and are inclined to distribute handouts often use the
printout of the slides as the format of the handouts. My
own experience has shown that almost all students prefer
to receive handouts. Those who take notes strongly

*Corresponding author: Ahmad Mohammadi-Farani, Email: amohammadifa@kums.ac.ir
© 2020 The Author(s). This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original
authors and source are cited. No permission is required from the authors or the publishers.

Mohammadi-Farani

support the idea and say that it is much easier for them
to concentrate and learn the subject because the main
headlines and framework of the agenda are in front of
them, and they are less anxious about missing important
points or being left behind while adding the details in
their notes. According to Ian, a good handout should
not be simply in the PowerPoint slide format because
it may reinforce students’ passivity. He believes that “a
handout should be challenging and should complement
rather than duplicate a PowerPoint presentation.” He
presents a few examples of how to make better handouts
from PowerPoint slides.9 However, I believe that as far as
a handout provides an agenda outline for the student, it
is an educational assistance for both the trainer and the
trainee in any format.
Tip 3: Open your lecture with a case scenario
Case presentation is a powerful pedagogical tool used by
most clinical educators.10 In a preclinical pharmacology
course it is often difficult for a teacher to make the most
of a case presenting style, but based on my experience, it
boosts students’ motivation and captures their attention.
Beginning a class with a case implies that whatever the
educator is going to present will somehow be needed in
near future. In other words, learners try to think about
the clinical application of what they are learning. You can
create a spirited discussion among students to promote
engagement by asking appropriate questions about the best
choices of drugs or possible adverse effects of medications
in your presented case.
Tip 4: Arrange educational contents in graphical
displays, review at the end
Students learn more efficiently when they know what they
are supposed to learn. Teachers teach better as well. I think
an experienced teacher should have a mental outline of the
educational content and try to present the content in such
a way that, if a student is taking notes, the notes will match
the outline. When using PowerPoint slides to present a
lecture, this outline can be shown to the students. Instead
of using linear notes, the teacher can map out some
information in the form of tree diagrams, tabular notes,
line diagrams, etc.; the value of these graphical displays in
teaching and learning is reviewed by Vekiri.11
According to Madeline Hunter’s “lesson plan model”,12
at the end of each lesson teachers should wrap up their
lectures and make sure that students have grasped the
big picture. Many teachers end their lectures suddenly
and abruptly. But it seems that adding a summary slide is
useful for learners especially if the subject is complex or
if the teacher has had a long instructional period. Some
pharmacology texts provide great insights for making a
coherent ending for lecture slides.13,14
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Tip 5: Use more illustrations in your PowerPoint
presentations
There are different types of visual aids with which to
present a lecture. PowerPoint is the most commonly
used software for presentations. Using good graphs or
pictures in your PowerPoint presentation helps clarify
concepts without long verbal explanations. Teachers
often use illustrations selected from standard textbooks
but these books can lack appealing pictures. Teachers
can find clear, concise and engaging pictures from other
written or electronic sources. It is also possible to blend
pictures from different sources to get a complete view of
the topic. If describing the adverse effect of, for instance,
anti-muscarinic drugs, display an Internet search for
each of the words (constipation, blurred vision, urinary
retention, dizziness, increased intraocular pressure, etc.),
and arrange the most vivid, descriptive and funny pictures
on a single slide. I can say, from personal experience,
that it is more memorable and persistent compared to
displaying written words in a list. Besides countless online
images, there are many helpful illustrated pharmacology
books that can be used as reliable illustrative sources.15-17
Before using any images in your teaching material be sure
not to violate copyright laws. The website (https://www.
copyrightlaws.com/legally-using-images) can give you
helpful advice on copyright issues. In internet searches,
you can also specify usage rights to help ensure you are
not violating copyright laws.
Tip 6: Try to interlink pharmacological concepts
Here the main idea is to use previous pharmacological
knowledge to provoke pharmacologic thinking and
reasoning. It helps students memorize and recall new
topics. For example, when teaching adverse effects of
drugs, we can always consider two categories of adverse
effects: 1) those that result from known pharmacological
consequences of drugs on different organs and 2) effects
that do not result from known mechanisms of drug action.
Teaching and learning the side effects of the first category
is much easier through the interlinking strategy. Similar
logic can be used for the concept of drug interactions.18
Tip 7: Use pathophysiological hints
In non-integrated discipline-based curricula, students
often are required to pass basic courses such as physiology,
biochemistry, microbiology, pathophysiology, etc before
taking pharmacology classes. This means that the
students should already know the fundamentals, and
the educator can use the tools of higher learning levels
of Bloom’s taxonomy to teach pharmacological concepts
to the learners. It means that the teacher should think of
pharmacology as a higher-level skill (application of basics
or analysis of relationships) to be introduced from lowerlevel skills (memorized facts and knowledge).19 This
approach requires teachers to use frequent flashbacks
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to learners’ primary knowledge to refresh, expand and
deepen their learning. Thus it is highly recommended
to have an eye on basic principles like physiology and
pathophysiology to teach pharmacology effectively. Based
on this notion, the authors of some pharmacology books
have tried to integrate pharmacological concepts with
other fundamental medical sciences.20-23
Tip 8: Refer to evolutionary concepts
Evolution is a unifying theory in biological sciences
and can be used as a framework in which biological
information is arranged. Evolutionary principles may help
medical students better understand health and disease.24
Using evolutionary arguments to describe differences in
drug response or receptor diversity is often very useful for
postgraduate pharmacology students. An undergraduate
pharmacology teacher can use relevant simplified
evolutionary concepts as an opening or introduction
to some subjects. Topics such as drug metabolism,25
antibiotic resistance26 and pharmacogenetics27 are
pharmacology subjects that can be easily intertwined with
evolutionary explanations. Sometimes the teacher does
not need not to delve deeply into the subject, but this can
open a new evolutionary viewpoint that will stimulate
students’ interest and invite enthusiasm and engagement.
For example, when I am teaching the mechanism of
action of pegloticase, a recombinant form of the enzyme
uricase that converts the highly insoluble uric acid into
more water-soluble and excretable 5-hydroxyisourate
and is used in some patients with gout, having described
that mammals in the ape family, including humans, are
devoid of this enzyme and hence have higher serum
uric acid levels and are more vulnerable to related
health complications, I always bring up the question of
the selective evolutionary advantages of this enzymatic
defect in humans.28 Generally, feedback shows that some
students become very interested and have expanded their
studies on this subject. In short, biological evolutionary
issues can be used as incentives for additional readings
on a pharmacological subject. Further readings often
illuminate learning, invoke fresh interests and ideas and
provide new angles for students to look at a topic.
Tip 9: Spice up your lecture with related historical
anecdotes
Good lecturers should master a level of enthusiasm
and motivation in their presentation.29 One way is to
spice up individual lectures through the inclusion of
appropriate historical stories about different aspects of
pharmacological topics. Probably almost every single
sentence in a textbook of pharmacology, as in any
other scientific textbook, has a deep history behind it.
Sometimes these histories are both informative and
entertaining and help take the “boring” out of your lecture.
They also contain interesting clues about the importance
of certain medications and how they have saved countless

people from death, improved our quality of life and helped
us lead a happier and healthier lives. In addition, such
stories can help students memorize drug applications or
adverse effects. There are many books and articles from
which you can find fascinating stories about drugs. Here
are some examples of stories that I use in my lectures that
have positive impressions on my students: (a) the story
of penicillin discovery,30 (b) the story of sulfonamide
discovery and dawn of chemotherapy, 31 (c) the history of
thalidomide teratogenicity,32 (d) the story about digitalisinduced xanthopsia in the Dutch postimpressionist
painter, Vincent van Gogh,33 and (e) a short review of the
scientific life of Alfred Goodman Gilman (Nobel prize
laureate and one of the editors of the definitive textbook
“The Pharmacological Basis of Therapeutics”).34 Have fun
through exploring other medical history books which can
give you countless other drug-based stories.35-38
Tip 10: Suggest mnemonic devices, use generic name
stems, and other creative tips for better learning
In talking to my colleagues, some of them believe that
mnemonics and other similar ways are out-of-context
learning strategies that should not be offered by teachers
in classrooms because it may lead students to a superficial
learning style. It may be true if you try to use mnemonics
as a shortcut to understanding the concepts. However,
there is no harm in using MONA (morphine, oxygen,
nitroglycerin, and aspirin)39 to memorize the initial
management of patients with suspected acute coronary
syndrome when you understand the underlying cause of
their usage. Sometimes you can search the Internet to find
creative examples of mnemonics. You can also come up
with your own silly or clever types.
Generic names of drugs usually indicate the class
of drugs to which they belong.40 For many drugs,
considering generic name stems is a good way to facilitate
memorizing drug names and differentiating their classes.
For a full list of drugs and their stems, refer to the
National Library of Medicine Drug Information Portal
(https://druginfo.nlm.nih.gov/drugportal/jsp/drugportal/
DrugNameGenericStems.jsp). Due to the shortage of
time and the large volume of other necessary information,
stems are useful for those drugs that may be confused with
other sound-alike and/or look-alike drugs.
About the extent of using suggestions under this tip, I
believe that we should neither forget about nor overindulge
in using them in our lectures.
Tip 11: Use available social media
Along with theories and strategies of learning, educational
tools are also changing. A teacher needs to learn
about them and implement them for the benefit of the
students.41 Even for a lecture-based discipline, social
media can be used in a variety of ways to engage students
and create a more active learning environment. As a very
simple personal experience, I have created a group chat in
Res Dev Med Educ, 2020, 9, 19
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Telegram and added all my students to the group. Here are
some examples of easy, provocative activities in this group:
the night before each lecture I post the title of the next
day’s lecture. Sometimes I draw their attention to specific
subjects by putting appropriate questions or presenting
real cases to them and ask them to discuss it. I use the
platform to send tips for better learning or memorizing
pharmacology topics. I send links to proper movies,
articles and educational sites.
Based on the teacher’s creativity and tastes many other
educational activities can be done in such a group but
from my own experience, it should be done in such a way
that it does not require a long investment of time each day
to keep it more practical and durable.
Tip 12: Be a Lifelong Learner
This is not moral advice but an educational tip that applies
to all trainers. It is also an old cliché that we as teachers
have probably recounted to our students numerous times.
We know for certain that we have to practice it ourselves,
otherwise we would be left behind. Being a teacher, in
contrast to being a lab researcher, for instance, we should
keep ourselves updated with the latest developments in
our field and also be aware of related areas of knowledge.
At times in my own classes, under certain interactive
situations with my students, I feel the need to be a
psychologist. I always think of how the knowledge and
skills of a showman or an actor could help me present a
lecture with more enthusiasm and vitality, how I could
improve my PowerPoint slides, how lively and engaging
my speech would be if sometimes I could switch from an
inert, jargon-ridden, boring style to a belletristic one. This
list can go on and on, based on our expectations from
teachers. We need not to be a “Jack of all trades” if we want
to be a good teacher but this should not prevent us from
visiting other realms of arts and sciences. Perhaps you may
have experienced that even if what you learn is completely
irrelevant to what you teach, it increases your enthusiasm
and passion in life and that undoubtedly reflects in your
teaching experience.
Conclusion
The ultimate goal of all teaching techniques is to enhance
the learning of the students. There are many books and
articles on how to present a good lecture as a teaching
method.42 Besides valuable general tips, there are many
others that are applicable for special lecture topics. The
12 tips presented here are based either on evidence
from literature or on student feedback I have received.
A number of these tips are general to all lecture topics.
Implementation of some tips may require the teachers
to boost their knowledge in other non-pharmacological
fields; some simply need a small change in teachers’
mindsets.
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