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ABSTRACT
A clinical simulation teaching experience is presented, which aims
to place students in a context that imitates some aspect of everyday
clinical reality, in order to establish in this environment, situations
similar to those that they will have to face in the future in their
professional work. The aim of this procedure is to test the possibility
of students being able to acquire competencies and practical skills
through the use of simulation in undergraduate nursing training,
regardless of the prior performance of external care placements in
hospital wards. This methodology was used to reproduce essential
aspects of a clinical situation, with the aim of better understanding
and managing the situation when it occurs in daily clinical practice.
The experience showed that simulation is an effective method for
the development of many competencies and skills for the practice
of their profession.
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1 INTRODUCTION
The first full-scale simulator was created in 1986 at the Universities
of Florida and Stanford by David Gaba with the aim of combining
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technical and non-technical skills and putting them into practice in
the medical field [17]. Since then, the world of clinical simulation
has evolved at the same pace as society itself, and is currently a
media with a high degree of fidelity, with many and varied appli-
cations and simulation methodologies in the Health Sciences in
general [2–5, 7–16].

An educational procedure that attempts to create real-world
characteristics in a virtual work environment is clinical simulation
[1].

Gaba, in 2007, defined simulation as "a technique for replacing
or augmenting real experiences with guided experiences that evoke
or reproduce substantial aspects of the real world in a fully in-
teractive manner". Therefore, clinical simulation is understood as
the artificial representation of a real-world process with sufficient
authenticity to achieve a specific objective, which is none other
than to try to promote student learning by representing as far as
possible a more or less complex clinical scenario, and allowing the
assessment of the training of a specific action or clinical competence
[6, 18–22, 22–26, 38].

Among a wide variety of clinical simulation modalities used
to recreate some clinical component for the purpose of training
a student; for example, we have task trainers, virtual reality and
augmented reality systems, standards patients, virtual patients and
high-fidelity simulators, among many other possibilities [24, 27–
33, 35]. Recently, medium and high fidelity simulators are being
used in Spanish and European universities, such as the SimMan
TM from Laerdal; or the METI Human Patient Simulator; the iStan
and the Simman3G, from Comercial Medical Simulator. Any one
of these simulators can be adapted to multiple clinical situations,
being one of the advantages of the success of this clinical learning
and training methodology.

Use of the simulator should not be rigid, as it should be adapted to
the learning purpose and objectives and goals, as this methodology
offers the possibility of combining several simulators with different
or similar types of fidelity, with the possibility of using complete
patient simulators or simulators that emulate some part of the
human body [36, 37, 39–42].

The objective we have set ourselves, by means of a simulated
protocol, has been to seek safety and efficacy in the students who
carry out their practicals in the hospital services in order to avoid
as far as possible any type of infectious affection for the students
who carry out the practicals.

In addition, the aim of these simulations is to create a bridge
between theoretical training and direct contact with the patient;
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Figure 1: Setting the stage for the students to approach the
clinical simulation experience. The picture shows a full-
term newborn on whom the pair of students will have to
act.

with these procedures proving practice in the use of techniques
and tools necessary for clinical nursing actions.

2 METHODOLOGY
The teaching activity was carried out with a group of third year
students from the Nursing School of Zamora, attached to the Uni-
versity of Salamanca.

In order to carry out the teaching activity under simulation
environments, the aims and objectives to be achieved were first
determined. The participants’level of experience; the knowledge,
skills, attitudes or behaviours to be addressed; the degree of direct
participation; the method of feedback was taken into consideration.
The clinical scenarios were prepared in advance and were based
on interventions and activities related to the students’ own care
situation. A clinical scenario was designed by defining a clinical
case of a patient to approximate specific learning outcomes for
student participants and viewers. This scenario is modelled on a
real-life situation that includes a sequence of learning activities and
involves decision-making, reasoning, and other cognitive skills.

To begin the learnering protocol, we start with the following
clinical scenario: a term newborn, 36 hours old, admitted to the
Neonatal Intensive Care Unit for meconium aspiration syndrome,
connected to mechanical ventilation and carrying central catheters,
double lumen umbilical vein and umbilical artery (Fig 1).

The situation begins with the change of nursing shift at 8:00 a.m.
The partner tells that the newborn has been stable, except that he
has a lot of secretions from TET that need to be aspirated and that
the neonatologist has scheduled a blood test at 9:00 a.m. to coincide
with the determination of gentamicin levels.

The clinical simulation experience was carried out in pairs of
students, but all the students in the class were able to always follow
the procedure from a parallel room, using a camera and public
address system in the simulation room (Fig 2).

The whole procedure is followed and evaluated by the teaching
staff who involved in deigning the didactic action. The assessment
of the students included different items that evaluated both the
work carried out by the student and the communication skills that
they developed in their interaction with the patient (Fig 3).

Once the entire simulation process had been completed by the
pair of students, a discussion was held in the classroom in order to
assess the mistakes made and resolve the appropriate procedure
that should have been carried out.

Before discussing the different procedures performed, the stu-
dents were shown images and videos of the correct procedure that
should have been applied, so that they could see and analyze the
mistakes made during the entire performance protocol (Fig 4).

After viewing and discussing with the students the correct and
adequate clinical action protocol, the pair of students were invited to
perform the manoeuvres again, to assess the degree of improvement
in all aspects.

3 RESULTS
Right from the start, an effort was made to motivate the students to
adopt an active role in their learning process and participation in the
simulation test. After introducing the clinical situation presented
virtually and described above, the student proceeded to perform
(Fig 5).

Throughout the simulation, the student had to verbally indicate
their actions and the manoeuvres to be performed at each step. We
sought to develop the student’s capacity for analysis, synthesis, and
decision-making, this being the fundamental axis of this pedagogi-
cal tool, in order to be able to work well on clinical reasoning.

Every student’s performance was closely monitored by the teach-
ing staff in order to evaluate each of the steps they carried out and
the mistakes they made. Assessment strategies were developed
from a rational and practical point of view, being structured around
the concept of continuous and formative assessment, enabling the
assessment of competences at the same time as the circumstance
for which competence is required.

Simulation-based teaching methodology seems to improve the
performance of practical skills; however, careful thought needs to
be given to the selection of patient simulation as the instructional
method of choice to meet the specific learning objectives.

The students learnt basic rules of action with the patient through
this procedure; they were able to adopt attitudes to resolve difficul-
ties that arose; it allowed them to assimilate the degree of responsi-
bility required in these actions; they apply models and knowledge
learnt in the theoretical classes; they seek advice and suggestions
from their teachers; they become involved in the tasks to be per-
formed; they learn from the experiences of other classmates; in
short, this method allows them to acquire competencies and critical
thinking in the students who use it. In this way, students manage
to make decisions, solve problems, to organize and plan their work,
to adapt to different clinical situations, to use clinical reasoning
appropriately, etc.

Training in this area undoubtedly helps to promote the acquisi-
tion of clinical skills, which are an essential part of the healthcare
professionals’ training at both undergraduate and postgraduate



Methodology for learning and acquiring clinical skills through simulation with artificial human models TEEM’21, October 26–29, 2021, Barcelona, Spain

Figure 2: A couple of students access to the simulation room to carry out their practical exercise. Beforehand, a teacher explains
to them what the test will consist of.

Figure 3: Systems of cameras installed in the simulation
room to enable students and teachers to watch and evaluate
the activities performed by the pair of students.

level, as they are essential for quality and comprehensive health-
care. This will allow a specific clinical task to be carried out with a
certain capacity or skill. Learning technical skills through clinical
simulation enhances critical thinking; in other words, it teaches
the student when to perform and put into practice a certain skill,
under what conditions and what material is needed. In addition, it
allows them to learn about the effects of performing the technique
and the care required.

As a result of our teaching practice using clinical simulation, we
have found that this training method combines knowledge, skills
and human factors in order to provide us with an effective learning
and training method to ensure that students develop a set of skills
that make it possible to achieve superior modes of action, offering
the opportunity to carry out a practice similar to that which they
will develop in the reality of care. Simulation-based training makes
it possible to correct the lack of clinical experience and failures in
the coordination of the team, increasing the safety of the nurse and
the patient.

Through this clinical simulation experience, those students who
took part in it showed a high degree of satisfaction in relation to

the implementation of the knowledge acquired in theory and which
was staged in the clinical simulation.

By means of the clinical simulation practised, in the way we
have structured and developed it, it has been possible to promote
independence, creativity, responsibility and critical thinking skills
in the students. In addition, with these learning methodologies, stu-
dents acquire security and self-confidence after repeating the most
common clinical scenarios that they will face in their professional
activity.

In summary, after our teaching experience in clinical simulation
environments, we can deduce that this training methodology con-
tributes to creating awareness in undergraduate nursing students
of the importance of acquiring the technical skills studied and atti-
tudes towards safety, teamwork, improving care, structured referral
and proper recording in order to ensure quality in patient care.

4 DISCUSSION
The acquisition of professional competencies in any health sciences
discipline has consisted of clinical practice based on the wise use of
acquired knowledge and clinical reasoning, together with technical
and communication skills, appliedwith positive attitudes and values.
By acquiring the corresponding professional competencies, in the
health area, this will enable the various practitioners to act for the
benefit of patients. [5, 9, 11, 13, 14, 43–45].

Clinical practice involves a series of activities and tasks that can
be identified in different complementary stages.

Firstly, the construction of knowledge is necessary, through the
different disciplines or subjects of the academic degree, and always
centred on the learning of body anatomy, physiology, and diseases,
all of this through the more theoretical or master classes. In a
second stage, the student must learn to design a work and action
plan to deal with a pathology and learn to treat it appropriately.
Subsequently, the student will have to get to know and become
familiar with the action scenario in which the patient is to be found,
i.e. a home, an emergency department or an operating theatre, as
the most common ones. Finally, the patient will require not only
good quality care, but also security and autonomy in their decisions,
and must know how to offer a high level of professionalism together
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Figure 4: Parallel Classroom to the simulation room, where other students and teachers can follow the evolution of the test
in detail.

Figure 5: Pupils’ performance on the newborn child

with excellent coordination between the different levels at which
they will be cared for.

Without doubt, a powerful resource for the successful achieve-
ment of each of these stages can be simulation or clinical training
systems. Clinical simulation is based on a set of procedures to
recreate aspects and situations of the real world; to be replaced
or amplified from real experiences. This type of teaching method-
ologies allows shortening the learning curve in the acquisition of
clinical skills [15, 17–20, 22, 26, 34]. On the other hand, being able
to carry out a simulated clinical experience, as many times as nec-
essary, will undoubtedly help to acquire the trained skills, thus
avoiding risk to the real patient.

In the whole methodological process based on the use of these
teaching resources, feedback is one of the essential parts of the
clinical simulation. Participants and the tutor or teacher will analyse
the strengths of the student and the group in general, as well as the
aspects to be reinforced and improved. In our didactic experience,

this aspect has been taken very much into account; in this way we
have sought to correct errors and motivate the student to achieve
the objectives set [31, 33, 46–48].

Simulation-based training involves a large investment of time to
prepare and execute a good activity.

In Spain, clinical simulation is becoming increasingly important,
and is being implemented in both undergraduate and postgraduate
training, with medicine and nursing degrees being the areas of
the health sciences where these simulation resources are most
widely used. As pointed out by Riancho and Maestre, 2012, clinical
simulation allows students to practice in a realistic environment
without risk to patients, facilitating the standardisation of teaching
content, helping to detect training deficiencies and promoting the
integration of complex clinical knowledge and skills [49–51].

5 FINAL CONCLUSIONS
The use of these teaching resources in training has meant that
the different students have gone through the same experience,
within a safe and confidential environment, where it has been
possible to develop a formative and summative evaluation of the
activity carried out. The formative evaluation fostered personal and
professional development and helped participants to move towards
the achievement of objectives. Summative evaluation focused on
the measurement of results and the achievement of objectives.

Our simulation procedure enabled students and participants to
achieve the intended objectives and practical competencies neces-
sary for the practice of their profession, through the simulation
experience based on skills acquisition learning.

The clinical simulation design carried out provided the necessary
framework for effective student learning.
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