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Abstract

Background: Simulation based learning (SBL) is a technique where teachers recreate “real life” clinical experiences
for health care teams for purposes of gaining clinical skills in a safe environment. There is evidence that SBL is
superior to the traditional clinical teaching methods for acquisition of clinical skills. Although it is well established in
resource rich settings, there is limited experience in resource limited settings and there is uncertainty regarding
how SBL will be perceived among the stakeholders in medical education. As part of the steps leading to
implementation of a SBL program at a university in Uganda, we sought to describe the perceptions of various
stakeholders regarding the introduction of SBL methodology into learning at a medical school in Uganda.

Methods: We conducted a formative qualitative assessment using key informant interviews (KIIs) among faculty
members and university administrators and focus group discussions (FGDs) among medical and nursing students at
Mbarara University of Science and Technology. Data were collected till saturation point and were transcribed and
analyzed manually using open and axial coding approaches to develop themes.

Results: We conducted seven KIIs and three FGDs. Overall, findings were categorized into five broad themes: 1.
Motivation to adopt simulation-based learning 2. Prior experience and understanding of simulation-based
education 3. Outcomes arising from introduction of medical simulation 4. Drawbacks to establishment of medical
simulation; and 5. Potential remedies to the drawbacks. Overall, our data show there was significant buy-in from the
institution for SBL, stakeholders were optimistic about the prospects of having a new method of teaching, which
they perceived as modern to complement the traditional methods. There was significant knowledge but very
limited prior experience of medical simulation. Also, there was some concern regarding how students and faculty
would embrace training on lifeless objects, the human resources needed and sustainability of simulation-based
learning in the absence of external funding.
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Conclusion: Stakeholders perceive SBL positively and are likely to embrace the learning methods. Concerns about
human resource needs and sustainability need to be addressed to ensure acceptability.

Keywords: Medical simulation, Low and middle-income country, Simulation center, Stakeholders

Background
Simulation based learning (SBL) is a technique where
teachers recreate “real life” clinical experiences for health
care teams for purposes of gaining clinical skills in a safe
environment [1, 2]. SBL provides the opportunity for im-
mediate feedback thus enhancing and promoting experi-
ential learning. There is evidence that SBL is superior to
the traditional clinical teaching methods for acquisition
of a wide range of skills [3]. There is also growing evi-
dence to show that simulation-based learning is superior
to problem-based learning for the acquisition of critical
assessment and management skills, particularly for clin-
ical emergencies [4, 5]. During SBL scenarios, manikins
are used to simulate real medical conditions for learners
to work in teams to manage the condition like they
would in “real life”. Thereafter, the facilitator guides the
post scenario discussion for learners to share frames of
practice and hence learning [1].
Although the effectiveness of SBL has been demon-

strated [6], almost all the experiences are from resource
rich settings. This teaching methodology is new in sub
Saharan Africa and there is a need to examine its poten-
tial in these new settings. There is keen interest to intro-
duce SBL in sub Saharan Africa, but there is concern
that its introduction may be met with skepticism regard-
ing its effectiveness or the capability of institutions to
implement it.
The population in sub Saharan Africa is rapidly growing

and so is the demand for more health workers. To meet
these demands, medical schools are increasing their intake
of medical students. However, the training infrastructure
and staffing are not growing at the same rate. The first
step to provide better quality of care begins with how
healthcare professionals are trained [7]. Due to the grow-
ing number of medical students, there is limited oppor-
tunity for them to apply theory into clinical practice, and
this may lead to the overall feeling of unpreparedness to
handle patients [8]. Globally, health care education is
evolving towards a competence-based approach [9]. These
needs have been addressed by adopting and implementing
innovative teaching technologies like SBL [7].
The Faculty of Medicine at Mbarara University and

partners from Stavanger Acute Medicine Foundation for
Education and Research (SAFER), Norway and Univer-
sity of Calgary, Canada collaborated to establish a
simulation center of excellence at Mbarara University of
Science and Technology (MUST). This Simulation

Center at MUST is the first of the kind in the East
African region. The main aim of the partnership was to
establish a regional center of excellence in simulation
training, research and skills enhancement among pre
service and in-service health personnel mainly in mater-
nal and child health and also support other clinical de-
partments to adopt for simulation teaching.
Prior to the implementation of SBL, and in the early

phases of implementation, we sought to understand the
perception of key stakeholder towards SBL. Given the
novelty of the methodology, it is important to under-
standing how learners, educators and other stakeholders
feel about SBL. Therefore, we conducted a formative
qualitative assessment to describe the perceptions of key
stakeholders towards establishment of simulation based
learning and the potential role of simulation based learn-
ing in medical education at Mbarara University of Sci-
ence and Technology, southwestern Uganda.

Methods
Setting
Mbarara University of Science and Technology (MUST)
is a public university and is located 286 km, southwest of
the capital city Kampala. Opened in 1989 the Univer-
sity’s Faculty of Medicine offers undergraduate training
in Medicine, Nursing, Pharmacy, Physiotherapy and
Medical Laboratory Science. The Bachelor of Nursing
Science course (BNS) is a four-year course and Bachelor
of Medicine and Surgery takes 5 years to complete. The
University uses predominantly didactic approach
through traditional lecturers, demonstration in the clin-
ical skills laboratories, community placements at primary
health care facilities and bed side teaching at the univer-
sity’s teaching hospital.

Study participants
The study participants included faculty members at
MUST, specifically heads of department in the Faculty
of Medicine, and members of the top administration at
the University, and students enrolled in the Bachelor of
Medicine and Surgery, and Bachelor of Nursing Science
programs. We purposively selected the potential partici-
pants based on their key positions as stakeholders in
teaching, learning and administrative decision making.
We used key informant interviews for the administrators
and department heads because these are a small group
of people and were from different backgrounds of
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expertise and administration. In addition, each of them
had considerable knowledge in the introduction and
adoption of new teaching methodologies which would
be best captured in an individual interview rather than a
group discussion. We enrolled both medical and nursing
students that had recently been introduced to SBL ses-
sions at the newly opened simulation center, and those
that had not been exposed at all to these sessions. And
because the student numbers were larger, and due to
our interest in examining group dynamics related to per-
ceptions of simulation, we opted to use focus group dis-
cussions with them.

Data collection methods
We designed an exploratory qualitative tool and admin-
istered this through Focus Group Discussions (FGD)
and semi-structured key informant interviews (KII) to
explore prior experience and perceptions towards SBL.
We opted to use FGD due to large student numbers,
and our interest in examining group dynamics related to
perceptions of simulation. The tool included questions
to identify the roles that faculty should play in the estab-
lishment of the simulation center and how or even
whether this training should fit in the undergraduate
medical education curriculum as well as determine the
opportunities that the Simulation center may bring to
MUST. We used this approach because medical simula-
tion (MS) is a new teaching method at the University.
Interviews and FGDs were conducted between the
month of April and May 2017. Each KII lasted between
30 and 40 min. The FGDs comprised 7–9 students each
and lasted for approximately 1 h.
Data collection was carried out by a trained and expe-

rienced researcher who was not a member of staff at
Mbarara University and was not part of the simulation
implementation team. Data were collected till the satur-
ation point was reached (when no new information was
generated in the FGDs and KIIs). We assessed the pat-
terns, categories and variety of the new information gen-
erated to determine that saturation had been reached.
All interviews were conducted in English and were

audio-recorded.

Data analysis and coding
The audio files were transcribed verbatim into text and
analyzed using thematic content analysis based on a
priori themes generated from the research questions and
emerging themes from the data. Data were analyzed
manually. Three investigators (JN, CK and FB) read the
transcripts and each independently generated codes
from the transcripts and all authors reviewed the codes.
We used two stages of coding; open and axial coding as
has been described elsewhere [10]. At the open coding
stage, we broadly explored perceptions from the

stakeholders and examined features that were common
in the data. At the second stage of (axial) coding, we
used both inductive and deductive approaches to relate
the together the codes that were generated in the first
stage. The similar codes were grouped together to con-
stitute or reflect the emerging patterns or themes i.e.
thematic approach [11, 12].

Human subjects issues
We submitted the proposal to Mbarara University Re-
search Ethics committee and received approval. The
study was registered at the Uganda National Council of
Science and Technology. We obtained individual written
informed consent from key informants and participants
of the focus group discussions. We obtained written in-
formed consent from all the study participants. Data
were collected in private spaces with no intrusion. We
ensured that all interview data were kept confidential by
providing a unique identification number to identify the
data. Only the participants’ identification number was
included on the transcripts and audio files. All data were
stored in password protected computer files and audio
files were discarded after use. The interviews were car-
ried out by an independent researcher who was not
known to all participants. To ensure confidentiality of
the respondents, particularly, given the small number of
the key informants, we do not provide the specific job ti-
tles of the respondents.

Results
We conducted 7 key informant interviews and these
comprised representatives from the different clinical de-
partments in the faculty of medicine namely Obstetrics
and Gynecology, Pediatrics, Surgery, Internal medicine
and the Institute of Maternal & Child Health. We also
interviewed two representatives from the University
administration.
We conducted three FGD with the undergraduate

Medicine and Nursing students. One FGD comprised
medicine students in year 4 and 5. The second one com-
prised year 3 nursing students and the third was a com-
bination of both nursing and medicine students and the
full composition is shown in Table 1.

Emerging themes
Overall, findings were categorized into five broad
themes: 1. Motivation to adopt simulation-based learn-
ing 2. Prior experience and understanding of simulation-
based education 3. Outcomes arising from introduction
of medical simulation; 4. Drawbacks to establishment of
medical simulation; and 5. Potential remedies to the
drawbacks; these are summarized in Table 2.
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Motivation to adopt simulation-based learning
The study participants presented several challenges in
current medical education and these ranged from the
limited opportunity for students to interact with patients
on ward and holistic patient management to limited ex-
posure to rare cases in nature which on many occasions
are left to the senior staff such SHOs (Senior Housing
Officers). This often culminates into inadequate experi-
ential learning.

…‘touch’ [hands on] experience is limited, for med-
ical trainees especially on the surgical ward. When
we go to the field, we are expected to perform
cesarean section and yet at year five, this is not done,
we only assess patients. The PGs (Post Graduates)

do the rest yet they are too many (Medical Student
FGD 2).

The respondents noted there was a large number of
students thus a large student to patient ratio which
limits students’ full access to the patients. There were
not enough opportunities to conduct clinical examin-
ation. The participants noted that having many learners
practice repeatedly on the same patient negatively affects
the privacy and well-being of the patients. The partici-
pants also mentioned students assessment was now in-
clined towards theory rather than practice to avoid
repeat patient examinations. Students expressed concern
of difficulty in finding a balance between theory and
clinical practice.

The resources are not there. By the fact that we are
in a class of 78 and still cannot receive what we are
supposed to be getting. The first years are 95 stu-
dents so you can imagine such a number [when they
get] in third year.. I don’t know how they will do it.
(Medical Student FGD 1)

Of course, one of the issues is that numbers have
grown in the faculty. Being able to demonstrate these
life experiences to students is hard because they are
so many. In simulation everybody can be able to
practice. So, it eases the teaching (Male,
Administrator)

The students also revealed that the clinicians were not
always available for the students. They mentioned that
many of them had to juggle between their clinical and
teaching roles. The students usually rely on the Senior
House Officers (SHOs) or postgraduate medical doctors
for training yet these are equally occupied with their stu-
dent roles. They also noted there was limited time allo-
cated for student training on ward, specifically seven and
a half weeks per rotation, which the students thought
was insufficient. The students noted the requirement to
have their log books signed overrode their interest to
meticulously acquire the required clinical skills.

…there is not enough time on the wards, we are
given log books which are good but some of them are

Table 1 Composition of FGD participants

FGD # Number of
participants

Composition

Gender Program Year of study

Male Female Medicine Nursing III IV V

FGD one 9 5 4 8 0 5 0 4

FGD two 8 3 5 4 4 0 4 4

FGD three 9 2 7 0 9 0 9 0

Table 2 Summary of results

Theme Components

Motivation to adopt simulation
learning

Limited opportunities to
interact with patients

Large number of students

Potential breach of patient
privacy

Heavy clinical workload for
teachers

Modern method of learning

Prior experience and understanding Significant knowledge of
simulation

Limited prior experience

Early positive experiences
among students

Outcomes arising from introduction
of medical simulation

Visibility of the institution

Income generating

More skilled trainees

Drawback to establishment of SBL Staff turnover

Limited staff

Sustainability of learning
method

Burdensome to the teachers

Remedies to the drawbacks Curriculum integration

Institutional funding for
simulation
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really big in that you seem not to focus on what you
are going to learn but to fill it and get over with it.
So instead of taking time doing a procedure and
learning it, appreciating it; you are rushing it be-
cause you have to observe something else on another
section to get a signature (Medical Student FGD 2).

Students articulated that such challenges often culmi-
nated into negative learning outcomes like limited confi-
dence to handle patients, restricted exposure to rare
cases, truncated team building and low student motiv-
ation. The students mentioned they were compelled to
engage in poorly supervised clinical practice during term
holidays, a practice they referred to as ‘quacking’ in
order to acquire these required clinical skills.

Prior experience and understanding of simulation-based
learning
Most students and key informants displayed reason-
able knowledge of medical simulation as a method of
teaching. Most of their descriptions fitted the broad
definition; a new innovation in medical education in-
volving the use of scenarios, models or mannequins
to mimic “real life” situations rather than dealing with
patients directly; which is the traditional mode of
teaching. Although they did not have direct experi-
ence with SBL, they had picked up from external
sources such as watching movies and television pro-
grams where these methods had been applied. Only
one participant expressed lack of knowledge of specif-
ically on what medical simulation is but alluded to
the fact that it was an innovative teaching method for
medical students.

I would say medical simulation is trying to get
people or lecturers embrace innovative ways of ad-
dressing the challenges that are related to maternal
new born and child health (Male University
Administrator).

Several key informants mentioned they had some prior
experience with medical simulation. While some re-
ported having participated in training at external institu-
tions, they had on rare occasions practiced it while
teaching students. Medical simulation is presently used
in training in some skills in the nursing school, pediatric
training under the Emergency Triage and Treatment
(ETAT) program as well as the essential surgical skills
course for the fifth-year students.

For example, the surgical skills, it uses medical
simulation. Instead of cutting real patients, students
are taught to address certain procedures using ani-
mals, goats…., goats’ intestines and all that. It has

been going on for some time (Female Medical
officer).

The students and key informants who had recently
been introduced to SBL also described their experiences
at the newly established simulation center at MUST.
Medical students from the nursing and medicine depart-
ments were introduced to practice simulation sessions.
However, the time allocated for the exercise was felt to
be short as the training lasted for only 2 days for stu-
dents. Nevertheless, most students acknowledged that
medical simulation provides a safe and comfortable
learning environment for them. They mentioned the
benefit of lack of fear of the potential negative patient
outcomes which can occur when one is dealing with real
patients directly. Simulation allowed them time to mas-
ter a skill before directly handling a patient.

I cannot panic that much. The first morning we
came in, they read to us a scenario and trust me the
adrenaline was very high but as time went on, they
told us what should be done. We got used however
much they were not the same scenarios as the first
but as we did more; we got used and got to know
what should be done say universally for emergencies
since that’s what we dwelt on the most. There are
some things supposed to be done to have the patient
survive. There were basics that we got to know (Stu-
dent FGD One).

The key informants also mentioned SBL has potential
to provide an environment where there is limited con-
cern about patient safety and the learners are confident.
This was particularly important among the students ini-
tiating their clinical years. Simulation also allows for re-
flection on the scenarios, correct mistakes and hold
discussions which may not be possible in a “real life”
scenario in the wards where patients may need direct in-
terventions. Working on patients’ hands on does not
give time for reflection once confronted by the patient
as mentioned in this excerpt;

… I had given an example of a patient having acute
asthmatic attack. You should have a way of having
a model that simulates that asthmatic attack so as
to see the signs and symptoms of asthma then the
students study and practice what they are expected
to do. After wards you sit down and reflect on what
they have done well, what would have been done
better and then may be repeat it to see if they have
improved on performance (Male Medical Officer).

Further still, medical simulation allows sufficient time
for students to get constant feedback especially during
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the scenario execution. Participants further reiterated
that medical simulation was important for learning
about or demonstrating rare conditions as well as condi-
tions that are risky and emergency in nature. There are
also certain conditions that cannot be practiced on pa-
tients; for example neonatal resuscitation. They men-
tioned that such practices were delicate and could only
be taught through simulation. One student in the FGD
described how their recent exposure to simulation en-
abled them recall and apply skills they had gained from
the simulation session straight to a real patient on the
ward in a case of post-partum hemorrhage.

The important thing I learnt [from simulation] was
identifying the danger signs. If I encounter such a
case, I know where the alarms are going to arise
from. I think it was the case [in the simulation sce-
nario] of postpartum hemorrhage… I forgot that this
person [mannequin] can bleed from a tear. There
was something I did not do and the patient ended
up in the operating theatre. The alarm signals are
still ringing in my ears... As we were managing the
case [of postpartum hemorrhage] on ward as an
emergency, I remembered the alarm signals that
came up in the management while in the simulation
session. The mother had a cervical tear that was go-
ing way back into the uterus. The knowledge and
teamwork I had learnt from simulation helped me
and I enjoyed [managing the patient]. I am prepared
if such a case comes up again (Student FGD3).

Teamwork was also reported to be a significant benefit
of the simulation exercise and this encouraged active
participation of all trainees in the simulation exercise.
Students also reported that medical simulation pro-
moted mutual respect between the instructors and the
learners. Students were comfortable around their in-
structors, there was free exchange of information and
they had the opportunity to spend more time together
with their instructors unlike the “real life” clinic setting.

When doing simulation in terms of teaching it was
more effective than on ward. He had more time with
us. He first corrected then told us what to do. It was
better there. On wards at times we want to see how
our senior does it, he is a team leader and is prac-
ticing what he preaches (Student FGD one).

During simulation the lecturers were down to earth
and were talking as if talking to a colleague and on
ward or class you are a student and they shout and
do whatever they want. Sometimes you feel intimi-
dated and you cannot talk to them, they are like
‘gods.’ But in simulation they were so friendly, they

would talk to you and you would be able to learn
(Student FGD Two).

Outcomes arising from introduction of medical simulation
Overall, respondents were optimistic about the variety
of opportunities and benefits that were likely to arise
from the introduction of simulation based learning.
There was anticipation among most of the stake-
holders that being the first of its kind in the East
African region, the simulation center would improve
the visibility of the university. There was excitement
this would attract more students to MUST. Respon-
dents also expected the new teaching method would
create more skilled doctors and nurses that will be
widely recognized world over. There was also antici-
pation that the simulation center will bring in more
partnerships which will support in building more cap-
acity in medical simulation at the medical school

If MUST medical school takes it up definitely the
visibility of the medical school will go up and also by
virtue of the skills acquired by the graduates since
most medical schools in developed countries use it as
a form of training. Our graduates would be widely
accepted like their peers who are in other institutions
where this is a practice. It’s like marketing the insti-
tution (Male, Administrator).

The simulation center was viewed as having great po-
tential to generate income for the university through fees
levied on external users of the center specifically in-
service clinicians and medical students from other insti-
tutions within the region as well as attracting more
grants into the university.

Drawbacks to establishment of medical simulation
There was concern about the possibility of staff turnover
at the simulation center especially because these are high
skilled staff and are difficult to replace. This was the
same challenge presented for both the university staff
and the project staff. There is limited expertise in the
area and the few trained staff could leave for better posi-
tions in the region.

We usually have a challenge with staffing both in
number and at times the turnover. Some who are
good may leave to go to other institutions or other
environments so you lose people who are skilled and
experienced and difficult to replace (Male, Univer-
sity Administrator).

There was concern about the sustainability of simula-
tion center since it was starting with external funding,
there is a need to ensure a steady flow of funding to

Najjuma et al. BMC Medical Education          (2020) 20:379 Page 6 of 10



sustain it. It was not clear whether the institution can
commit to step in, in the event of lack of external fund-
ing. There was also concern about the maintenance of
the equipment at the center as some of it has high end
technology.

SIM for life is coming in as a project and projects
end and unless there is continual funding, its sus-
tainability becomes a challenge so I think right from
the start integrating it in the Faculty and University
system for me it’s the best way of sustainability so
that the external funding that comes in is just sup-
plementing what is already in the university system
and budget (Male, Administrator).

It has been started with support from these collabo-
rators. The only future would be that even if you
have promises from these collaborators to support us
now for the next 3-4 years, you cannot know whether
support will be there after that period. Like any
other project you have to be worried about the finan-
cial aspect for it to move to another level (Male;
Medical officer).

Some respondents mentioned that some faculty may
not be amenable to embracing a new form of teaching
that they themselves did not undertake when they were
students. They queried whether the level of acceptability
of medical simulation would be high among all faculty,
particularly those who were getting exposed to medical
simulation for the first time. Further analysis of the
stakeholders generated a new stakeholder group rather
termed the ‘opposition’. These include groups of people
or individuals anticipated to be important in contribut-
ing to the success of medical simulation but may not
have buy-in into the use of medical simulation as a
method of teaching. These were mainly teaching staff
who are very loyal to the traditional methods of teaching
and specifically those who do not believe that medical
students can be taught using inanimate objects.

…there are some members of staff who feel you don’t
teach a doctor on a lifeless object and some who
traditionally are opposed to the idea especially those
that did not have this component in their medical
training. They feel it’s not necessary and it gives the
student a different impression of how patients should
be handled. They feel some students may think you
can handle a human being as a lifeless object (Male,
teaching staff).

On the other hand, there was potential concern within
some of the clinicians that medical simulation would en-
gender a lack of seriousness among the students as they

found it difficult to relay simulated scenarios with “real
life” situations and thus not obliged to ensure patient
safety.

There might be a possibility that because I know I
am working with a model, there is lack of seriousness
[…] they may think I can get away with anything
[…] During the scenarios and the debriefing the
terms we use like being reminded that your patient’s
blood pressure is reducing or the temperature is go-
ing up or the heart beat is up. It’s easy to work in
such a scenario but you need to do something be-
cause if this was a real patient, how would I handle
it? You can become relaxed and not take it too
seriously; it can be tough. […] they tell you “oh a
woman is bleeding… If I see real blood its better be-
cause it will make me run faster but now I am seeing
a cloth that has been painted red, I may not take it
serious (Female Medical Officer).

Some faculty members were concerned that the time
table for teaching is already congested and that there
would not be sufficient time allocation for medical simu-
lation within the existing time table.
Some administrators were concerned that there might

not be sufficient space for hosting the simulation labora-
tory. There was concern that there would not be enough
space to accommodate the growing number of students
in the Faculty of Medicine.

As you know the university has a drive to increase
the admission numbers. Already on the wards we
feel the students we have are a bit many so if they
increase, I don’t know what it could mean. I cannot
be sure the space at the simulation center will ac-
commodate these numbers (Male, Teaching Staff).

The space we currently have is not enough to put us
on that level. Even nationally I don’t think. It’s just
small so we really need a better facility than what
we have (Male Administrator).

Potential remedies to drawbacks
Respondents suggested that attempts should be made to
integrate medical simulation into the existing curricu-
lum. They mentioned that this could be achieved if the
Simulation center works with the individual departments
to develop working guidelines. It was emphasized that
the university could fund the simulation center to ease
running of the activities including support for staffing
and maintenance and not rely on external donor funding
only. They suggested that the institution should put in
place mechanisms that will ensure the sustainability of
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simulation-based learning even after external funding
has ended.

Conceptual framework
The results are summarized in a diagrammatic concep-
tual framework represented below in Fig. 1. There is a
set of motivating factors at the institution to adopt SBL
and together with prior institutional experience and un-
derstanding of SBL, these factors may drive stakeholders
to achieve the anticipated outcomes such as visibility of
the institution and more skilled trainees. There are some
drawbacks such as staffing and sustainability that need
to be addressed in order to achieve successful imple-
mentation and the stakeholders suggested integration of
SBL in the curriculum and institutional funding for SBL
as remedies.

Discussion
Our paper presents perceptions of stakeholders towards
introduction of medical simulation at a medical school
in a resource limited setting. Overall, there was opti-
mism about the prospects of having a new method of
teaching, which majority of stakeholders considered
modern. They identified motivating factors which they
anticipated might drive the uptake of SBL. The was sig-
nificant knowledge about medical simulation but very

limited experience among the stakeholders. The stake-
holders identified many outcomes that might arise from
the introduction of SBL but raised some concerns re-
garding its implementation.
In anticipation of the introduction of SBL, the stake-

holders identified several factors that are likely to drive
the uptake of SBL in medical education. On top of the
list was the limited opportunity for medical students to
interact with patients. This is primarily borne out of the
growing number of medical students due to demand for
more health workers in the region. Medical students
now have to compete for patients to in order to learn
how to take history, conduct clinical assessment and
have their log books signed as evidence they have com-
pleted certain required tasks. Administrators and stu-
dents all agreed that the current approaches to learning
fall short of adequate. The findings in this study collect-
ively underscore the key challenges faced during current
medical education, unveil the motivation for new meth-
odologies to deliver medical training and illustrate how
medical simulation provides an important opportunity
for alleviating these challenges to provide transformative
learning as has been proposed elsewhere [8].
Although there was extensive knowledge of medical

simulation among the stakeholders, there was very lim-
ited prior experience. Our simulation center is the first

Fig. 1 Conceptual framework to summarize the perception of stakeholders towards simulation based learning (SBL) and the potential role of the
methodology in medical education at Mbarara University of Science and Technology, Uganda
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in the East African region, and therefore the limited ex-
perience was expected. There were many positive early
experiences from the students who had attended their
first simulation sessions at the center and they were
eager to experience more. They felt that simulation pro-
vided a safe environment for them to practice and learn,
and also engage in team work. These early experiences
are reassuring and resonate well with the purpose of
simulation-based learning. Our findings are in agree-
ment with studies elsewhere among medical students
where simulation was perceived well [13, 14].
The administrators and managers at the University

saw some opportunities arising from the establishment
of SBL in terms of increased visibility for the institution,
a cadre of more skilled health workers and even income
generating. Some of these opportunities such as visibility
of the institution may be seen by simulation teachers as
external to the primary purpose of SBL. However, such
indirect benefits could be used as leverage by teachers to
engage institutions to support the establishment of med-
ical simulation. Simulation centers can also create
courses that can be offered as an income generating ser-
vice to sustain themselves.
Although majority of the study participants had favor-

able attitudes towards the use of simulation as a teaching
and learning method, there were reports that some stu-
dents would not take inanimate simulators seriously as
they would with a real patient. There was also concern
from some stakeholders that medical simulation involves
mannikins and not real patients. This is an important
finding and reminds teachers of SBL to emphasize that
this method is not intended to replace traditional bed-
side teaching. It should be used as an avenue to prepare
students for contact with real patients while providing a
safe and controlled learning environment [15].
.Stakeholders were concerned about the sustainability

of medical simulation, maintaining the simulation center
and alignment SBL within the curriculum. Several par-
ticipants suggested the need for integration of MS into
the existing curriculum and the same has been suggested
in previous assessments of SBL elsewhere [14, 15]. Even
when start-up funding for medical simulation is external,
integration works to complement the existing curricu-
lum and eliminates the possibility of treating it as a stan-
dalone program. This also supports the sustainability
and continuity of the teaching method at the institution.
There was also concern regarding the staff turnover at
the simulation center. This is an important concern and
can be addressed by exposing as many faculty members
as possible to simulation, so that dedicated simulation
teachers based at the simulation center are relieved and
roles of teaching are distributed. Our team developed a
faculty development course to train as many faculty
members as possible to address this potential challenge.

Our qualitative assessment has important strengths.
We present novel data regarding perceptions toward
simulation at an institution in a resource limited setting
where this form of learning did not exist before. The les-
sons learned here are relevant not only for the Uganda,
but for several institutions in sub Saharan Africa that
plan to introduce SBL in the future. Our study provides
insights into stakeholder perceptions that need to be
considered before the introduction of medical simulation
in a resource limited setting since most experiences in
literature are of the developed world. Although the find-
ings of the study are based on perspectives of stake-
holders from one institution, we are optimistic that they
can be transferred to other settings in sub Saharan
Africa, where many institutions are grappling with in-
creased demand for medical education and high skilled
workers in the midst of shrinking resources. Our study
has some limitations. We had less than ten key infor-
mants, but as top administrators and heads of depart-
ments, they already constituted a small group of
individuals, hence the sampled number is representative
of the leadership that we targeted. However, despite the
small numbers, we were able to achieve saturation in
data collection.

Conclusions
In conclusion, our study has shown that there was sig-
nificant buy-in from the institution, stakeholders are op-
timistic about the prospects of having a new method of
teaching, which they perceived as modern, added to the
traditional ones. There was significant knowledge but
very limited experience of medical simulation. The
stakeholders were optimistic to embrace medical simula-
tion because of the potential to produce more skilled
health workers and increase the visibility and reputation
of the institution. There was some concern regarding
the sustainability of simulation-based learning given that
the funding to start was obtained from external donors.
We recommend that other institutions with plans to ini-
tiate SBL conduct similar surveys or inquiries to ac-
quaint themselves with their institutional landscape
before implementation of SBL activities. The lessons
learned in this evaluation are important for institutions
to appreciate the unique features of their local environ-
ment as they seek to establish medical simulation as a
learning tool for their medical students.

Abbreviations
SAFER: Stavanger Acute Medicine Foundation for Education and Research;
SBL: Simulation Based Learning; CAMTECH: Consortium for Affordable
Medical Technologies; FGD: Focus Group Discussion; MUST: Mbarara
University of Science and Technology; ETAT: Emergency Triage and
Treatment; MS: Medical Simulation; U of C: University of Calgary; SHO: Senior
House Officer; KII: Key informant interview

Najjuma et al. BMC Medical Education          (2020) 20:379 Page 9 of 10



Acknowledgements
We would like to thank all the study participants for willingly participating in
this study and sharing their experiences with us. We appreciate the project
team for their input in providing study resources to make data collection
and analysis possible. We acknowledge the contributions of Ms. Akatukwasa
Cecilia and Ms. Susan Cooke for their contribution to data collection.

Previous presentations
Part of this work was presented at the Mbarara University Annual research
dissemination conference in Mbarara Uganda, and at the Network towards
Unity for Health 2019, in Darwin Australia.

Authors’ contributions
JNN was involved in the conceptualization of the idea, participated in
designing the study and data collection tools, analysis and interpretation of
data, drafted the first draft of the article, FB was involved the
conceptualization of the idea, designing the study, analysis and
interpretation of data, reviewing the article, MT assisted with the data
collection, analysis and interpretation of data, reviewing the article, TN
participated in the study design, data analysis and interpretation and review
of the article, CK assisted with data collection, data analysis and
interpretation and review of the article, MC participated in the study design,
data analysis and interpretation and review of the article, DS was involved in
the conceptualization of the idea, developing study design and data
collection tools, analysis and interpretation of data, and writing and
reviewing of the article. All authors read and approved the final article.

Funding
This research was supported by International Development Research Centre
(IDRC) Canada, Laerdal Foundation and Elma Foundation. The funding
bodies did not have any role in the design of the study and data collection,
analysis, and interpretation of data and manuscript writing.

Availability of data and materials
The transcripts generated and/or analyzed during this study are not publicly
available to protect the participants’ confidentiality but are available from the
corresponding author on reasonable request and with approval from the
Research Ethics committee at Mbarara University of Science and Technology.

Ethics approval and consent to participate
We obtained ethical clearance to conduct the study from the Uganda
National Council of Science and Technology and the Research and Ethics
Committee of Mbarara University of Science and Technology. We obtained
written informed consent from all the study participants. Data were collected
in private spaces. We ensured that all interview data were kept confidential
by providing a unique identification number to identify the data. Only the
participants’ identification number was included on the transcripts and audio
files. All data were stored in password protected computer files and audio
files were discarded after use. The interviews were carried out by an
independent researcher who was not known to all participants.

Consent for publication
Not applicable.

Competing interests
The authors report no conflict of interest. The authors are solely responsible
for the content and writing the article. The funding agencies had no role in
the conduct of the study or writing this manuscript. The authors are both
researchers and implementers.

Author details
1Department of Nursing, Mbarara University of Science and Technology,
P.O.BOX 1410 Mbarara, Uganda. 2Simulation Center, Mbarara University of
Science and Technology, P.O.BOX 1410 Mbarara, Uganda. 3Department of
Community Health, Mbarara University of Science and Technology, P.O Box
1410, Mbarara, Uganda. 4Department of Pediatrics and Child Health, Mbarara
University of Science and Technology, P. O Box 1410, Mbarara, Uganda.

Received: 30 April 2020 Accepted: 9 October 2020

References
1. Escher C, Creutzfeldt J, Meurling L, Hedman L, Kjellin A, Felländer-Tsai L.

Medical students’ situational motivation to participate in simulation based
team training is predicted by attitudes to patient safety. BMC Med Educ.
2017;17(1):37.

2. Gordon JA, Wilkerson WM, Shaffer DW, Armstrong EG. “Practicing” medicine
without risk: Students' and Educators' responses to high-fidelity patient
simulation. Acad Med. 2001;76(5):469–72.

3. McGaghie WC, Issenberg SB, Cohen MER, Barsuk JH, Wayne DB. Does
simulation-based medical education with deliberate practice yield better
results than traditional clinical education? A meta-analytic comparative
review of the evidence. Acad Med. 2011;86(6):706.

4. Nestel D, Groom J, Eikeland-Husebo S, O'Donnell JM. Simulation for learning
and teaching procedural skills: the state of the science. Simul Healthc. 2011;
6(Suppl):S10–3.

5. Steadman RH, Coates WC, Huang YM, Matevosian R, Larmon BR,
McCullough L, et al. Simulation-based training is superior to problem-based
learning for the acquisition of critical assessment and management skills.
Crit Care Med. 2006;34(1):151–7.

6. Okuda Y, Bryson EO, DeMaria S Jr, Jacobson L, Quinones J, Shen B, et al. The
utility of simulation in medical education: what is the evidence? Mount
Sinai J Med, N Y. 2009;76(4):330–43.

7. Jones F, Passos-Neto CE, Braghiroli OFM. Simulation in medical education:
brief history and methodology. Principles Practice Clin Res. 2015;1(2).

8. Frenk J, Chen L, Bhutta ZA, Cohen J, Crisp N, Evans T, et al. Health
professionals for a new century: transforming education to strengthen
health systems in an interdependent world. Lancet. 2010;376(9756):1923–58.

9. Muller JH, Jain S, Loeser H, Irby DM. Lessons learned about integrating a
medical school curriculum: perceptions of students, faculty and curriculum
leaders. Med Educ. 2008;42(8):778–85.

10. Elliott V. Thinking about the coding process in qualitative data analysis. Qual
Rep. 2018;23(11):2850–61.

11. Clarke V, Braun V. Teaching thematic analysis: Overcoming challenges and
developing strategies for effective learning. Psychologist. 2013;26(2).

12. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77–101.

13. Kim TE, Reibling ET, Denmark KT. Student perception of high fidelity
medical simulation for an international trauma life support course.
Prehospital Disaster Med. 2012;27(1):27–30.

14. Shanks D, Wong RY, Roberts JM, Nair P, Ma IW. Use of simulator-based
medical procedural curriculum: the learner's perspectives. BMC Med Educ.
2010;10(1):77.

15. Barry Issenberg S, Mcgaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ.
Features and uses of high-fidelity medical simulations that lead to effective
learning: a BEME systematic review. Medical Teacher. 2005;27(1):10–28.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Najjuma et al. BMC Medical Education          (2020) 20:379 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Setting
	Study participants
	Data collection methods
	Data analysis and coding
	Human subjects issues

	Results
	Emerging themes
	Motivation to adopt simulation-based learning
	Prior experience and understanding of simulation-based learning
	Outcomes arising from introduction of medical simulation
	Drawbacks to establishment of medical simulation

	Potential remedies to drawbacks
	Conceptual framework

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Previous presentations
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

