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Abstract: Introduction: The purpose of this presentation was to study and compare the use of simulation versus nursing and
paramedical education in promoting self-confidence and improve skills among nursing and paramedical graduates. Nursing and
paramedical simulation is a cross-disciplinary realistic and economical training and feedback method, in which learners can repeatedly
practice and review tasks and processes in lifelike circumstances, using physical or virtual reality models, ranging from low to high
fidelity, to identify and understand those factors which control the system and/or predict its future behaviour.Goal for using simulations:
Optimal Student Learning for High Quality Patient Care. This presentation is based on secondary data to find out use of integrating
simulation in nursing and paramedical education to develop and improve skills of health care providers until proficiency is achieved,
without harming patients. This presentation provides significant information regarding the uses, benefits, history, future
possibilities,advantages, limitations of simulation in nursing and paramedical education and it answers the following questions: Why
integrate simulation?Where is improvement needed?What should be the goals? A brief discussion on application of simulation to
teaching situations, steps of planning, culture in simulation— important characteristics,simulation-environment,key values for
simulation,an eco-system for simulation andways to adapt simulation. Findings: Improved proficiency in advanced life support
following simulation training compared to clinical experience alone. Hospital resuscitation teams trained in advanced life support using
simulation can improve patient outcomes following cardiac arrest. Simulation helps in developing and demonstrating critical thinking
skills. Providingstudents with “real-world” experiences and examples.The future is bright for the use of simulations in nursing and
paramedical education. Simulation centers are being built all around the world. Conclusion: It changes faculty assumptions about how
students learn and think and to become an essential teaching/assessment evaluation strategy in education of nurses.The incorporation
of clinical simulations in nursing and paramedical curriculum is one approach for change in nursing and paramedical education. The
main benefits of simulation can be summarized as: experimentation in limited time, reduced analytical requirements and easily
demonstrated models. The main limitations are:simulation cannot give accurate results when the input data are inaccurate, cannot
provide easy answers to complex questions and cannot solve problems by itself.
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Simulation Based Nursing and Paramedical Education
-Lt Col Aprajita Shukla

“Tell me, and I will forget. Show me, and | may remember.
Involve me, and I will understand.”
-Confucius, 450 BC

1. Introduction

Simulation is derived from the Latin word ‘simulare’ which
means ‘to copy’™. Simulation has been defined as a
situation in which a particular set of conditions is created
artificially in order to study or experience something that is
possible in real life; or a term that refers to the artificial
representation of a real world process to achieve educational
goals via experimental learning ?.Simulators have been an
instrumental part of nursing and paramedical training and
education for nearly 400 years since birthing mannequins
were first developed in the 17th century .. Once limited to
basic task trainers for the rehearsal of basic skills, simulation
now aims to increase task proficiency and patient safety,
reduce nursing and paramedical errors and enhance
professional communication and team management
skills.The use of simulation in medicine dates back to 9th
Century when Madame du Coudray, a French midwife
created anatomically correct, life-size mannequin pelvis and
mannequin babies and used those to train midwives in
childbirth - and  management of childbirth-related
complications. There have been reports of simulation in
some form or the other being used in various places at
different times. The first mannequin for commercial use is
reported to have been marketed in 1911. Anaesthesia was

the first speciality to have created a simulated training
environment for anaesthesia administration. Simulation has
come a long way with the introduction of versatile human
patient simulators in the late 1990s & early 2000s

Simulation-based education is a rapidly developing
discipline that can provide safe and effective learning
environment for students. Clinical situations for teaching
and learning purposes are created using mannequins, part-
task trainers, simulated patients or computer-generated
simulations.Human patient simulation is a relatively new
teaching strategy that allows learners to develop, refine, and
apply knowledge and skills in a realistic clinical situation as
they participate in interactive learning experiences designed
to meet their educational needs.They represent a reality
within which students interact. ... Students experience the
reality of the scenario and gather meaning from it. A
simulation is a form of experiential learning. It is a strategy
that fits well with the principles of Student-Centred and
constructivist learning and teaching.Healthcare simulation is
a range of activities that share a broad, similar purpose — to
improve the safety, effectiveness, and efficiency of
healthcare services. Simulation education is a bridge
between classroom learning and real-life clinical experience.
We cannot comprehend scope of simulation without the
concept of Fidelity.

“Fidelity is the extent to which the appearance and
behaviour of the simulator/simulation match the appearance
and behaviour of the simulated system @ It is a system
that presents a fully interactive patient and an appropriate
clinical work environment
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o Low-fidelity simulators are focused on single skills and
permit learners to practice in isolation.

e Medium-fidelity simulators provide a more realistic
representation but lack sufficient cues for the learner to be
fully immersed in the situation.

o High-fidelity simulators provide adequate cues to allow
for full immersion and respond to treatment interventions

Trends in Nursing Education

¢ Providing more experiential learning opportunity than
instruction

o Increased use of learning technology

e More emphasis on outcome-based then process-based
education

e More evidence-based education strategies and curriculum

Need for simulation

education

o Immersive learning: The simulated scenarios are realistic
enough to engage the students emotionally, thus providing
a unique learning experience. Eg: the high fidelity
simulator "patient’actually talks, breathes, blinks, and
moves like a real patient .

o Experimental learning: It has been said that learning is
always better if it can be practical. Simulation gives the
students a chance to practice the skills and also apply the
knowledge that they have acquired.

e Better understanding of abstract concepts: Simulation at
the very beginning of the undergraduate nursing and
paramedical curriculum can improve understanding of
basic concepts of nursing and paramedical science, such
as Pharmacology and Physiology because these simulated
experiences help students to understand abstract concepts
of basic science that are difficult to perceive with regular
discourse. Eg: Effect of drugs on the blood pressure would
be difficult to understand through static images or by
demonstrations using traditional methods but can be better
understood through simulation ™.

o Skill acquisition and maintenance: Acquisition of clinical
skills is better when students are trained using simulations
than didactic lectures alone. In a study conducted by
Langhanet al, 19 residents were educated about critical
resuscitation procedures by using simulators. The
evaluation process consisted of 2 stages, after 8 hours of
simulation, and the other after 3 months. The residents
showed improvement immediately and continued to
demonstrate the skills after the 3-month washout period.
In a randomized crossover study, McCoy et al evaluated
28 medical students in the management of myocardial
infarction after training with a human patient simulator or
a PowerPoint lecture. Significant percentage of students
demonstrated better assessment and management skills
?Bflter simulation training than after power-point lecture

in nursing and paramedical

o Student satisfaction and confidence: Simulation training
prior to the actual performance of a procedure boosts the
students’ confidence. In one of the studies, simulation was
incorporated into a training session of nursing and
paramedical students to manage resuscitation during
severe shock. The students reported that it gave a boost to
their confidence level to handle similar cases in the future.
A study conducted by Ten Eyck et al also showed similar

results in the student satisfaction scores 4 %1,

e Rare event training: Simulation is used when the real
system cannot be engaged, because it may not be
accessible, or it may be dangerous or unacceptable to
engage. Simulation provides educators with the ability to
deliver controlled training environments under a variety of
[czi]rcumstances including uncommon or high-risk scenarios

o Classroom based training: Simulation-Based Nursing and
paramedical Education is one form that allows students to
learn for educational purposes in a classroom. This can
help them understand the concepts better than learning in
crowded hospital settings.

o Patient safety: Nursing and paramedical students cannot
experiment on the human subjects without prior practice
of procedures. Training by simulation provides a safe
environment for training that does not expose patients to
risk by procedures performed by inexperienced trainees. A
study conducted by Graber et al surveyed patients in an
Emergency department on whether they would agree to be
a student’s first procedure after that student had mastered
the skill on simulator training for the procedures. The
results were compared with those of a prior study
regarding patients’ willingness to be a student’s first
procedure without simulation training. Comparison of the
2 surveys showed a higher percentage of patients
reporting that they would agree to be a student’s first
procedure if the student had mastered the procedure in
simulation ¢,

¢ Planning of training: Simulator based clinical training can
be planned with predesigned clinical encounters rather
than relying on random case availability .

e Standardised training: Simulation based training can
provide a standardised training for all students

e Training and retraining: Simulation based training allows
students to repeat procedures as often as necessary in
order to correct mistakes and fine tune their skills. It also
allows for feedback and comparison of the performance of
individuals at the same level *!

e Assessing performance: Simulators have been also
proposed as an ideal tool for assessment of students for
clinical skills. Such a simulator meets the goals of an
objective and standardized examination for clinical
competence. This system permits the quantitative
measurement of competence, as well as reproduces the
same objective findings ™.

e Analysis of training: The training provided can be
analysed by trainees and trainers. A simulation can be
frozen to allow discussion, and then repeated or
alternative techniques demonstrated. Video and audio
recordings of simulation scenarios provide the facilitators
with unique opportunities to review the training 8.

e Team training: Multidisciplinary team training and
specific behavioural and communication skills can be
taught using simulated environments as it also provides
educators with opportunities to observe participants. In a
study by Small et al, high-fidelity simulation was used to
introduce emergency medicine residents to multiple
patient scenarios. This type of simulation was shown to
improve team coordination and leadership
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Reasons for integrating simulation based training in

nursing and paramedical curriculum

e Traditional method of teaching
achievement

e Increase in need for nurses to make sound clinical

judgment

Health insurance

Patient awareness

Emphasis on result oriented and not process oriented

Nursing and paramedical is a practice based profession

Changes in the health care environment

Controlled environment

Consumer protection act

Simulation helps bridge gap between theoryand practice

Ensures safety of patients

It is an effective technique to learn psycho motor skill

Helps the learner to develop critical thinking ,clinical

decision making and problem solvingskills

Opportunity to repeat clinical skills

Education is learner-centered

Learning of core clinical competencies

Offers opportunity to practice rare and critical situations

Can achieve a range of difficulty levels

o Multiple learning strategies

o Reduces training inconsistency

o Learn and visualize physiological responses

¢ Reduce anxiety in the actual patient care setting

results in lower

Scope of simulator training in Nursing and paramedical
education and training

Skill learning

Assessment of students learning

Summative assessment

Researches

Simulation Nursing and paramedical services
In-service and continuing education programs
Staff development program

When new technology is introduced in practice
Research

Assessment of staff

Uniform experience

Decrease dependency

Success rather than failure

Permit peer interaction

Immediate feedback

Motivation rather than competition

Repetitions of practice

Types of simulators to be used for training for Nurses
and paramedics

1) Standardized Patient simulator/Simulated Patients/
Real or living human being /actor act as simulator in
scenario ofclinical field
a) Can be used at basic level students
b) Can help to understand feelings reaction pain etc.

c) Event can be audio video recorded and reused
Clinicalprocedures like

o History taking

¢ Physical assessment,

e Psychiatric assessment,

o Delivering health education,
e Admission and discharge instruction

2) Behavior Rehearsal

Nursing and paramedical student themselves play and act
exactly what they wouldwith actual patient this is rehearsal
for nurse patient interaction orteaching session. Feed back
from teacher helps student to modify their behavior

¢ Managing aggressive patient in the hospital

e Managing confused patient

o Fire explosion in the neonatal unit

3) Case-study method

Case studies are stories or scenarios, often in narrative form,

created and used as a tool for analysis and discussion,useful

where situations are complex and solutions are uncertain.

e They can serve as starting point for class discussion. It is
used as a project for individuals or small groups.

e A single case may be presented to several groups, with
each group offering its solutions.

e Stimulates ideas through problem analysisof actual or
hypothetical situations

o Applying theoretical principles in practice.

e Develop clinical judgment. diagnostic skills assume
responsibility for their own learning

e Case studies promote active learning; the application of
casestudies helps students to understand complex concepts

o Breaks the monotony of traditional method of lecturing
students and transferringknowledge from teacher to
learner

Benefits of case study
Students develop Problem solving skills
Develop decision making in critical situation
Coping with ambiguities
Student will find out solution
Can be used in another similar situation

4) Role-Playing

In Role playing learners are asked to act out an event

orsituation

o It is helpful to conduct role playing in a realistic setting,
Elaborate, mock set-ups or other props are not necessary

e Real clinical situation helps students to react as they
would in areal-life scenario.

o Low fidelity

o Benefits, especially in the realms of team training and/or
change inattitudes

5) Other type of simulation
Written simulation

Audiovisual simulation
Simulated Clinical Environments
Simulated game

Task Trainer Simulation.
Manikin-based Simulation.
Standardized Patient Simulation.
Virtual Reality Simulation.
Tissue-based Simulation
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2. Main advantages of simulation include

o Study the behavior of a system without building it.

¢ Results are accurate in general, compared to analytical
model.

e Help to find un-expected phenomenon, behavior of the
system.

e Easy to perform “~“What-If" analysis.

o Patient safety: Patients are to be protected from all
avoidable harm. They are not commodities to be used for
training. Simulation based nursing and paramedical
education aims to provide correct attitude and skills
among nursing and paramedical students to cope with
critical situations in a planned manner, while avoiding
harm to actual patients due to procedures done by
inexperienced trainees.

o Ethical sensitivities about patients: A patient’s consent for
participation in teaching programmes becomes invalid if
prompted by a compromise in care following refusal. Any
payment to the patient for participating in teaching
programmes may constitute an inducement. Also,
confidentiality about a patient is lost if the clinical and
non-clinical staff has access to the data information of the
patients used for teaching purpose. These ethical issues
too hint towards alternatives to real patients for nursing
and paramedical teaching.

o Depleted resources: Patients on whom accepted nursing
and paramedical concepts can be demonstrated may not
always be available or willing to become a part of
teaching programmes. Another example is regarding the
non-availability of experimental animals for teaching
students due to ethical and legal constraints.

e Changing medico-legal milieu: This has impacted training
practices by limiting skills training in real patients.

¢ Reduction in teaching time coupled with rapid explosion
of knowledge: Busy schedules of physicians leave them
with less time for teaching nursing and paramedical
students.

3. Limitations of simulation based training

e Incomplete mimicking of human systems: Human
systems are very complex and diverse. Lots of
information is gained from humans, not instruments.
Models and instruments can never match humans
completely.

o Defective learning: Poorly designed simulation can
promote negative learning. Eg: if physical signs are
missing in the simulation, students may neglect to check
for these. Simulation based learning may also encourage
shortcuts, such as omitting patient consent and safety
procedures, and may foster artificial rather than genuine
communication skills 2%,

o Attitude of learners: Participants will always approach a
simulator differently to real life. Two common changes
in attitude can occur: (a) hypervigilance which causes
excessive concern because one knows an event is about
to occur (b) cavalier behaviour which occurs because it is
clear no human life is at stake .

o Cost factor: Simulators especially the high fidelity ones
are available at considerable costs; both in terms of
initial purchase prices as well as maintenance charges.

Hence, they are not affordable to many teaching
hospitals.

e Time factor: Incorporating time-slot for simulation in
already burdened nursing and paramedical curriculum is
difficult.

o Infrastructure: Dedicated and exclusive resource
personals are not always available. An instructor to
learner ratio of 1:3-4 is ideal which is not feasible in the
current nursing and paramedical curriculum where each
session consists of a batch of 10-15 nursing and
paramedical students.

e Technical difficulties: Some physical findings like skin
colour cannot be taught in simulators.

e Programming difficulties: The simulation models have to
be manipulated by facilitators and simulation engineers
in such a way as to replicate a physiological response
that may be desired under specific circumstances.
Manipulating these systems in accordance with desired
simulation goals is often cumbersome.

o Learner specific teaching not possible: Instructors may
wish to present optimally circumstances according to the
abilities of different learners (advanced tasks for
proficient students while basic tasks to new or slow
learners). This individualized approach is not possible in
simulation based teaching.

e Supporting evidence insufficient: There is only limited
amount of good quality evidence on the effect and
validity of simulation based training.

e Limited realistic human interaction

e Students may not take it seriously

¢ No/incomplete physiological symptoms

Key points to
environment
1) Resources - equipment
¢ Right equipment
e Quality / duration
e Concept — provide value
e Maintenance & disposables
2) Resources — space / facilities
¢ Needs based
o Flexibility
¢ Plan for volume/use
3) Resources - funding
¢ Needs based
e Multiple solutions
e Anchoring, strategies, planning
4) Key values for simulation
e Competent colleagues are training for improving
practice
Principles for adult learning
I’'m OK, You’re OK — different but equal
Clearly defined and presented objectives
Transparency
Don’t know the perfect answer as you don’t know all
the piecesin the puzzle
e Mutual wish to help each other becoming better in all
elements
e Strong connections - your style of communication and
ethicsapplied

remember for creating simulation
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4. Conclusion

“The full effect of simulation-basedintervention is probably
only released whenthe entire system is integrated into
theintervention.Otherwise the intervention might
staysubthreshold of impacting the patientsafety.”

-Sollid, S.J.M., et al.
Various types of simulators have its benefits and limitation.
Different methods are used as per level of the students
andavailability of resources. Educator can use her creativity
in using type of simulation. Every student should be
provided adequate skill practice and otherclinical expertise
before posting in actual clinical fields.Simulation is one of
the most widelyused techniques in operations research and
management science...No longer the approach of “last
resort”!
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