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Abstract
Introduction: The art and science of selecting the
correct medicine for different diseases is called
therapeutics. For students of medicine to learn this, real
patients are a need. Yet, there are ethical and safety
issues when trainees use patients for learning purposes.
If patients and diseases can be mimicked, this problem
could be circumvented. High Fidelity Simulations
(HFS) is the science and art of mimicking patients and
diseases as close as possible to real life scenarios.
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Introduction
Teaching therapeutics to medical students seems to be
inadequately dealt with in the medical curriculum1,2.
This causes many inadequacies in their knowledge with
regard to drug treatment by the time they qualify as
doctors1,2. The deficiency may be worse in the specialty
of paediatrics where dose calculations, dose
frequencies, routes of administrations and formulations
are different from adult medicine. Thus, undergraduates
need special training in these aspects to master the field.

Objective: To assess the student perception on the use
of HFS to teach therapeutics in paediatrics and to assess
the knowledge gain.
Method: A group of final year medical students during
their professorial paediatric appointment were given the
scenarios on status epilepticus and acute severe asthma
using HFS, designed to select the correct drugs,
formulations, doses, routes of administration, checking
and giving the drugs, looking for adverse reactions and
managing accordingly. Pre-test and post-test
questionnaires were administered to assess the student’s
knowledge gain. Their perception about the teaching
session was assessed using a pre-tested anonymous selfadministered questionnaire in a five-point Likert scale.
(1=strongly disagree, 5=strongly agree)

It is shown that the students learn best when a subject is
taught in a context based environment. Context based
environment is the environment in which they will be
practising later3,4,5. Yet, medical students cannot do
prescribing in a real ward setting due to ethical and
patient safety concerns. This is where the concept of
simulation becomes handy. When the simulation is very
similar to the real life scenario, it is called high fidelity
simulation (HFS). Simulation, in addition to giving a
safe and controlled real life experience in treating
patients, offers further advantages6. This controlled
environment can be replicated as and when needed. It
can be modulated according to the learning
objectives7,8. Especially the setting can be modulated to
allow the student to experience the adverse effects
during drug therapy. As well, different formulations,
routes of administration and dose calculations can be
done in a safe environment that poses no problem to the
real patient. Yet, the lessons learned by the student will
be retained in their minds better as they really
experience the situation9.

Results: Students scored significantly higher in the
post-knowledge assessment when compared with the
pre-session knowledge assessment (p <0.001). Student
perception about the HFS session scored 4 to 5 in the
Likert scale. Students mentioned that HFS should be
used more often in teaching therapeutics and further
mentioned that it is better than small group discussions.
Conclusions: Use of HFS in teaching therapeutics in
paediatrics is well received by students. It is an
effective method of knowledge gain in therapeutics for
medical students.
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HFS is used as a teaching modality currently in many
places of medical education and its benefits have been
well documented10,11. It is especially used to teach
management of acute emergencies and trauma
scenarios12,13. Some studies have reported using HFS
for teaching pharmacology to nursing and pharmacy
students as well14. Using HFS to teach therapeutics in
paediatrics to undergraduates is a novel teaching
method. We introduced this teaching method to the
students during their final year training in paediatrics.
Status epilepticus and acute severe asthma are common
paediatric emergencies which students are likely to face
in their future medical life. Knowing the therapeutics
well is an essential part of the proper management of
these emergencies13,15. Thus, we selected the above
scenarios to introduce this new teaching method.
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management of acute severe asthma and status
epilepticus to assess their knowledge of them. Each
student was assigned an identification number to keep
them anonymous.

Objectives
 To assess the student perception on the use of
high fidelity patient simulation in teaching
therapeutics in paediatrics.
 To assess the knowledge gain in therapeutics
with the use of HFS.

Data analysis: Data were analysed using SPSS version
23. Descriptive statistics were calculated, median and
quartiles for the categorical data. Mean and the standard
deviation were calculated for the pre-test and post-test
questionnaires on knowledge gain. The total pre-test
and post-test marks for the knowledge questionnaire
were compared using the Wilcoxon signed rank test.
Wilcoxon signed rank test was used to compare the
total stress scores of status epilepticus session and the
asthma session. Assessments of the two sessions were
analysed separately.

Method
Participants: A group of final year medical students in
the Faculty of Medicine, University of Peradeniya, Sri
Lanka were included in the study during their
professorial paediatric appointment. Students who
volunteered were included. The number of participants
for the simulated session on status epilepticus was 47
while that for acute severe asthma was 38.
Design: An introduction regarding the teaching session
was given to the whole group of students before the
simulated sessions. They were briefed about the
scenario and learning outcome. Students were subgrouped into smaller groups of 5-6 students. Each group
of students was given the opportunity to do the
simulated scenarios. The initial briefing was given for
10 minutes, then the simulation ran for 20 minutes
followed by debriefing for 10 minutes. The same final
year group was given the opportunity to do scenarios on
status epilepticus and acute severe asthma. Sessions
were spaced by one week. High fidelity patient
simulator (Sim-man Essential) was used for the
simulations. A simulated nurse and a parent were used
to direct the scenario in the designed plan. Students
were given the opportunity to choose the correct drugs,
formulations, decide on a dose, and route of
administration and check and give the drugs assisted by
the simulated nurse. They were encouraged to look for
complications, adverse reactions to drugs and manage
accordingly. The technical operator and the machine
were placed outside the session room to reduce any
disturbance to the students.

Ethical approval: Ethical approval was taken from the
ethical review committee, Faculty of Medicine,
University of Peradeniya, Sri Lanka. No: 2018/EC/32
Results
The number of participants for the simulated session on
status epilepticus was 47 while that for acute severe
asthma was 38.
Knowledge gain: The mean score of total marks
obtained for pre-test and post-test of acute severe
asthma was 63% and 80% respectively (p<0.001). For
status epilepticus, it was 33% and 72 % respectively
(p<0.001).
Stress assessment: There was a reduction in stress in the
items students mentioned as high and moderate stress at
the first session when compared with the second
session. However, students still mentioned “need to do
well,” need to participate in the scenario”, “stress due to
my performance anxiety”, “I am worried about the
patient outcome” “feeling of incompetence in managing
the patient” as moderate stress (median 3) at the end of
the last teaching session.

Evaluation and assessment: A questionnaire, adapted
from the studies published by Pal B, et al13, Via DK, et
al16 and Branch C14, was modified and developed to
assess student perception on the teaching method,
content, learning outcome and the perceived stress by
the students. Student perception about each simulated
teaching session and the stress score was assessed using
this
pre-tested,
anonymous,
self-administered
questionnaire. All items in the questionnaire on
simulated sessions were in a five point Likert scale,
where 1= strongly disagree and 5=strongly agree. Items
in the questionnaire on perceived stress were also
graded as 1 to 5 (1= no stress and 5= maximum stress).
The same questionnaire was given to each student presession and post-session. In addition to the above,
students were also given a pre-test and post-test on the

Perception of the simulated session: The median and
quartiles for the pre- and post-questionnaire on teaching
method, content, learning outcome of simulation and
feedback given for the two sessions are given in table 1.
Students agreed that the session level was appropriate to
their present level of knowledge and experience,
sessions encouraged their active participation and that
the sessions resembled a real life situation (Median 4).
Students strongly agreed that the simulated sessions
were better than small group discussions, and HFS is an
effective tool to teach clinical drug therapy in status
epilepticus and acute severe asthma (Median 5).
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Table 1: Student responses to post simulation assessment
Item
Status epilepticus
Median (Q1,Q3)
Session level was appropriate to my present level of knowledge and experience
4 (3, 4)
It encouraged my active participation
4 (4, 5)
The session resembled a real life situation
4 (4, 5)
It helped me to think quickly
4 (4, 5)
Time for the scenario was adequate
4 (4, 4.25)
Time for initial briefing was adequate
4 (4, 4)
Time for debriefing was adequate
4 (4, 5)
Debriefing helped me to learn better
4 (4, 5)
This was a valuable use of my time
4 (4, 5)
I want to have further sessions on simulator
4 (4, 5)
Simulated training sessions better than small group discussions
5 (4,5)
HFS should be used more often in the teaching of clinical pharmacology
4.5 (4, 5)
HFS is an effective tool to teach clinical drug therapy in:
Acute severe asthma
Status epilepticus
5 (4, 5)
I am confident in managing a patient with:
Acute severe asthma in real life
4 (4, 4)
Status epilepticus in real life
HFS: High fidelity simulations
1. Strongly disagree 2. Disagree, 3. Neither agree nor disagree, 4. Agree, 5. Strongly agree

Acute asthma
Median(Q1,Q3)
4 (4, 4)
4 (4, 5)
4 (4, 5)
4 (4, 5)
4 (4, 5)
4 (4, 4)
4 (4, 5)
4 (4, 5)
5 (4, 5)
5 (4, 5)
5 (4, 5)
5 (4, 5)

5 (4, 5)
4 (4, 4)

Table 2: Responses to post simulation stress assessment
Level of stress experienced in Likert scale
Status epilepticus session
Acute asthma session
Median (Q1,Q3)
Median (Q1,Q3)
Difficult in understanding the content
3 (2, 3)
2 (2, 3)
Need to do well (self-expectation)
3 (2.75, 4)
3 (2, 4)
Competition with team members
2 (1, 3)
2 (1, 3)
Shortage of time during training session
3 (2, 3.25)
2 (1, 3)
Feeling of incompetence in managing the patient
3 (2, 4)
3 (2, 4)
Conflict with other students
3 (2, 4)
2 (1, 2)
Need to participate in scenario
3 (2, 4)
3 (2, 4)
Participation in debriefing
2 (1, 3)
2 (1, 3)
Poor motivation to participate in session
2 (1, 3)
2 (1, 3)
Lack of guidance from the teacher
2 (2, 3)
2 (1, 2)
Not knowing my role in the team
2 (1, 3)
2 (2, 2)
Lack of appreciation to my contribution in the team
3 (2, 4)
2 (1, 3)
Instructor is observing
3 (2, 4)
3 (1, 3)
My fellow batch mates are observing
3 (2, 4)
2 (1, 3)
I am worried about patient outcome
3 (2, 4)
3 (1, 4.75)
Because of my performance anxiety
2 (2, 4)
3 (2, 4)
1. No stress 2. Low stress 3. Moderate stress 4. High stress 5.Maximum stress
Item

using high fidelity patient simulation, the training
session resembled a real life situation (median 4 (4, 5))
and it encouraged their active participation (4, (4, 5)).
Study done by Pal B, et al on the use of HFS as a
teaching method also shows that HFS could be used to
make the scenarios resemble real life situations13. It is
important that the scenario is run in the required
direction for students to get the knowledge of managing
the patients. This is not an easy task and the scenario
may run in an awkward direction due to errors and
faults. When it is allowed to happen like this, it is
called the run though method and the risk is that
students might not get the expected knowledge. There
are two methods of correcting such deviations and

Discussion
Students frequently fail and find it difficult to remember
the drugs and doses used for the management of acute
medical conditions. This knowledge is frequently and
essentially tested in their medical training17. It is also
vital to retain this knowledge in managing patients in
real life. Status epilepticus and acute severe asthma are
two important scenarios that students will encounter in
their future profession. They should be armed with the
knowledge and skills in order to provide patient care
falling within accepted standards. It is shown that when
knowledge is gained in the context where it would be
practised (context based learning), it is best retained.
Students have agreed that in our new teaching method
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However, the use of high fidelity simulation as a
teaching method has its own limitations. Scenario
preparation, faculty development, training and
practicing scenarios with assistants is time consuming.
This involves a lot of teacher time. On top of that,
finding time allocations for the teaching sessions from
the timetable is one of the most difficult tasks.
However, students should not be deprived of the benefit
of HFS as it is shown to be an effective method of
teaching which is well received by the students.

making sure that the students are getting the expected
knowledge. One method is to pause and redirect; yet,
the problem is that the flow of the scenario is
interrupted. The other method, which we employed, is
to keep a knowledgeable actor within the scenario to
correct the deviations without affecting the realism of it.
This actor is called a ‘confederate’. This way, we were
able to run through the scenario uninterrupted as well as
not allowing it to deviate in unintended directions.
HFS scenario should be commensurate with the existing
knowledge of the students to get the maximum
knowledge benefit. In our study, the participants were
final year medical students who have gone through
most part of their medical training. Students did agree
that the session level was compatible with their
knowledge and experience (median 4).

There were some limitations of the study. The study
involved a limited number of students. However, the
results of the study are encouraging. The knowledge
gain of the students was assessed only once after the
simulation. Knowledge assessment with further sessions
is suggested to assess the retaining of the knowledge.
The study involved only the final year undergraduates.
Since pharmacology teaching is mainly done during the
third year, the value of HFS for third year students need
to be assessed in future studies.

Consolidation of the knowledge gained during
simulation happens in the post-event discussion
(debriefing). It is important that correct debriefing
techniques are utilised to achieve this. We use three
techniques for this purpose, namely directive feedback,
learner self-assessment and facilitated reflection. Out of
these, facilitated reflection is the most advanced and it
involves self-understanding of own deficiencies
facilitated by the teacher18. This method is known to
result in better retention of knowledge. However,
successful debriefing needs advanced input from the
teacher.

Conclusions
High fidelity simulation seems to be an effective way of
teaching therapeutics in paediatrics and it is well
received by the students.
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