
Simulation for PECCs: Objectives

• To  understand the role of simulation in prehospital training and assessment
• To report the components of effective simulation-based training
• To discuss existing simulation-based training interventions for PECCs
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• Several training tools discussed have been supported by the EMS for  
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EMSC Performance Measure3:

%agencies with process requiring
providers to physically  demonstrate 
correct use  of pediatric-specific  
equipment

National Median Score:3 (0-12)

Goal: by 2020, 30% of EMS
agencieswill havescore of 6



Assessment

• Formative:  how individuals are progressing towards learning goals
• Feedback and evaluation inform training

• Summative:  assess mastery of a process in high stakes test
• Need developed/validated assessment tools 
• Determination of passing score (and consequences if you do not pass)
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Clinical

Experiences
Few

Unstructured
Uncontrolled

Feedback Rare

Errors Patient harm, unethical

Simulation

Many
Structured
Controlled

Frequent

Valuable to learning



Simulator
• Physical object or environment 

• Designed to represent something real by imitation
• Interacts appropriately with participants actions 
• Mimic clinical care

• Fidelity
• Accuracy with which the system reproduces the real patient 

or environment
• Can be enhanced with in-situ training and good facilitator as 

much as any technology



Simulation

• Technique 
• NOT the technology/equipment

• Replaces or amplifies real experiences with guided experiences
• Immersive in nature
• Replicates substantial aspects of the real world
• Interactive

Gaba 2004



Outcomes measures for simulation

Simulation is FUN

Patient
Change 
practice

Change behavior

Modify knowledge/skills

Modify attitudes/perceptions

Learners’ satisfaction/reaction



Procedural Skills

Learn See Practice Prove Do Maintain

Cognitive Psychomotor

Sawyer Academic Medicine 2015
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Pediatric Research in Disaster Education
• Prehospital disaster

curriculum
• 3 scenarios:

• House fire
• School shooting
• Bus rollover

• Scenarios similar with mix
of triagecategories

• Live actors
• Low and high fidelity

manikins
• CHSCNpatients

• Agnostic to triagesystem  
used by providers

PRIDE SimulationVictims

2 BLACK, 4 RED, 1-2 YELLOW, 1-2GREEN
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AHA SCIENTIFIC STATEMENT

Resuscitation Education Science: 
Educational Strategies to Improve 
Outcomes From Cardiac Arrest
A Scientific Statement From the American Heart Association

Circulation

https://www.ahajournals.org/journal/circ

ABSTRACT: The formula for survival in resuscitation describes 
educational efficiency and local implementation as key determinants in 
survival after cardiac arrest. Current educational offerings in the form 
of standardized online and face-to-face courses are falling short, with 
providers demonstrating a decay of skills over time. This translates to 
suboptimal clinical care and poor survival outcomes from cardiac arrest. 
In many institutions, guidelines taught in courses are not thoughtfully 
implemented in the clinical environment. A current synthesis of the 
evidence supporting best educational and knowledge translation 
strategies in resuscitation is lacking. In this American Heart Association 
scientific statement, we provide a review of the literature describing key 
elements of educational efficiency and local implementation, including 
mastery learning and deliberate practice, spaced practice, contextual 
learning, feedback and debriefing, assessment, innovative educational 
strategies, faculty development, and knowledge translation and 
implementation. For each topic, we provide suggestions for improving 
provider performance that may ultimately optimize patient outcomes 
from cardiac arrest.

Despite ongoing advances in resuscitation science, cardiac arrest survival rates 
remain suboptimal for both in-hospital and out-of-hospital settings. High-
quality cardiopulmonary resuscitation (CPR) in compliance with American 

Heart Association (AHA) guidelines is associated with improved survival outcomes 
from cardiac arrest.1 Although millions of lay providers and healthcare providers 
are trained in resuscitation every year, major gaps exist in the delivery of optimal 
clinical care (eg, poor-quality CPR or no CPR in the out-of-hospital setting) for 
individuals with cardiac arrest. Educational activities are not consistently achiev-
ing their intended outcomes, with a significant decay in skills within months after 
the learning activity.2,3 The design and delivery of resuscitation education must be 
optimized by leveraging proven educational methods that promote learning and 
retention to ensure that individuals with cardiac arrest receive excellent resuscita-
tive care. Similarly, knowledge translation and implementation science is inad-
equately considered in efforts to implement principles taught during resuscitation 
education despite their critical impact on patient outcomes. Poor CPR quality is a 
preventable harm.

Dramatic variation in cardiac arrest survival across comparable geographic and 
institutional populations4,5 suggests that there are modifiable risk factors that may 
improve survival, including quality of resuscitative care delivered. For example, 

Key Words: AHA Scientific Statements 
◼ cardiopulmonary resuscitation  
◼ education ◼ heart arrest ◼ treatment 
outcome
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How do you improve 
resuscitation training?

Source: Resuscitation Education Science:  
Educational Strategies to Improve Outcomes  
From Cardiac Arrest (Circulation, June 21, 2018)
www.heart.org/EducationStatement

Practice until learners  
demonstrate mastery of skills

Mastery learning  
and deliberate practice

Shorter, more frequent learning  
sessions

Spaced practice

Use of “real world” training  
experiences recognized by learners

Contextual learning
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Providing structured opportunities 
for reflection and feedback

Feedback  
and debriefing

Measuring competency throughout  
a course with a variety of tools

Assessment

Exploration of gamification, social and  
digital platforms to make learning “stick”

Innovative 
educational strategies

Continuous coaching and training  
of instructors

Faculty development

Localize programs to fit  
learners’ needs

Knowledge translation  
and implementation



Examples of simulation-based courses

• PEPP*: Pediatric Education for Prehospital  
Professionals (American Academy of Pediatrics)

• PALS: Pediatric Advanced LifeSupport
(American Heart Association)

• EPC*: Emergency Pediatric Care (National  
Association of EMTs)

• APLS: Advanced Pediatric LifeSupport
(American Academy of Pediatrics)

• All contain the PediatricAssessment  
Triangle (PAT)

*Specific to prehospital care



Cognitive Skills: Disaster Video Game

• “60 Seconds to Survival”

• As effective as simulation in  
improving disaster triage

• FREE to all
• Can do on shift
• Like to “game”disastertriagegame.org



Deliberate Practice: Child Abuse Recognition

www.identifychildabuse.org

http://www.identifychildabuse.org/
http://www.identifychildabuse.org/


Prehospital Emergency Assessment of Kids:  PEAK
Performance
• Longitudinal simulation curriculum that  

improves skills over time
• Conducted using a mobile simulation  

trailer
• Structured debriefings
• Focus on respiratory decompensation and  

shock
• Simulations video recorded and scored  

using a tool adapted from a validated  
simulation assessment tool



PEAK Performance:  Outcomes

• Improvement in pediatric skills duringassessments
• Respiratory management à time of oxygen administration, BVM rate and seal
• Shock management à method of fluid administration
• Mediation administration à correct volume, use of length based tape

• Improvement in self-efficacy after eachsimulation
• EMS agency identified need to change equipmentorganization



PediSTEPPSprogram
• Based on evidence-based guidelines for prehospital care
• Series of 9 high fidelity simulations

• Respiratory (Asthma, Bronchiolitis), Seizure, Ingestion, Trauma (child  
maltreatment)

• Houston conducted in-situ with EMS providers (assigned time)
• Using own team/equipment

• Available on MedEd Portal (www.mededportal.org)
• Psychomotor, cognitive objectives for eachsimulation



Hayden, et al.  Academic Emerg Med .  Feb 2018; 25(2):144-7 

Tele-simulation



Simbox- low/no cost simulation (acepsim.com)





Challenges in Pediatric Prehospital Education

• Infrequent critical procedures 
(<1% of all pediatricencounters)

• Infrequent intubation, advanced 
airwaymanagement

• Infrequent medication dosing (20% of 
all pediatricencounters)

• Balance pediatric with non-pediatric



NEXT STEPS

How can you support PECCs conducting simulation?





MASTERY LEARNING

• Baseline/diagnostic testing

• Clear pre-defined learning objectives, sequenced as units of 
increasing difficulty

• Engagement in educational activities focused on reaching 
objectives

• A set minimum passing standard or mastery standard

• Formative testing to gauge unit completion at a preset minimum 
passing standard

• Advancement to the next educational unit given measured 
achievement at or above the mastery standard

• Continued practice until the summative mastery standard 
achieved



DELIBERATE PRACTICE

• Purposeful, systematic, longitudinal

• Repeated activities aiming to improve the current performance

• Weaknesses are systematically identified

• Repetition is not sufficient

• Repetition paired with feedback directed at weaknesses

• Assignment of specific exercises for the individual to address 
between sessions with the coach

OVERLEARNING
• Required for behaviors that are linked to patient outcomes 

and/or known to decay 

Erricson
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Contents lists available at ScienceDirect

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation

Simulation and education

Hospitals with more-active participation in conducting standardized in-situ
mock codes have improved survival after in-hospital cardiopulmonary
arrest☆

Karen Joseya, Marshall L. Smitha, Arooj S. Kayanib, Geoff Younga, Michael D. Kasperskia,
Patrick Farrera, Richard Gerkina, Andreas Theodoroua, Robert A. Raschkea,c,⁎

a Banner Simulation System, Banner Health, United States
b Pulmonary Critical Care Fellowship, Banner University Medical Center-Phoenix, United States
c Division of Clinical Data Analytics and Decision Support, University of Arizona College of Medicine-Phoenix, United States

A R T I C L E I N F O

Keywords:
Simulation
In-situ mock code
In-hospital cardiopulmonary arrest
Mortality
Basic life support
Cardiopulmonary resuscitation
Ecological study design

A B S T R A C T

Aim: The American Heart Association (AHA) and the Institute of Medicine have published a national “call-to-
action” to improve survival from in-hospital cardiopulmonary arrest (IHCA). Our aim was to determine if more-
active hospital participation in standardized in-situ mock code (ISMC) training is associated with increased IHCA
survival.
Methods: We performed an ecological study across a multi-state healthcare system comprising 26 hospitals.
Hospital-level ISMC performance was measured during 2016–2017 and IHCA hospital discharge survival rates in
2017. We performed univariate and multivariate analysis of the hospital-level association between more-active
ISCM participation and IHCA survival, with adjustment for hospital expected mortality as determined by a
commercial severity scoring system. Other potential confounders were analyzed using univariate statistics.
Results: Hospitals with more-active ISMC participation conducted a median of 17.6 ISMCs/100 beds/year (vs
3.2/100 beds/year in less-active hospitals, p= 0.001) in 2016–2017. 220,379 patients were admitted and 3289
experienced IHCA in study hospitals in 2017, with an overall survival rate of 37.4%. Hospitals with more-active
ISMC participation had a mean IHCA survival rate of 42.8% vs. 31.8% in hospitals with less-active ISMC par-
ticipation (p < 0.0001), and a significantly reduced odds ratio (OR) of 0.62 for IHCA mortality (95% CI:
0.54–0.72; p < 0.0001) which was unchanged after adjustment for hospital-level expected mortality (adjusted
OR: 0.62; 95% CI: 0.54–0.71; p < 0.001).
Conclusions: Hospitals in our healthcare system with more-active ISMC participation have higher IHCA survival.
Prospective trials are needed to establish the efficacy of standardized ISMC training programs in improving
patient survival after cardiac arrest.

Introduction

Over 200,000 in-hospital cardiopulmonary arrests (IHCAs) occur
annually in the United States [1,2]. Forty to 50% of patients who un-
dergo resuscitative efforts experience return of spontaneous circulation,
but ultimately only 20–30% survive to discharge [2–7]. High quality
adult basic life support (BLS) and cardiopulmonary resuscitation (CPR)
have been recognized as key treatment-related factors influencing IHCA
survival [2,6]. However, the quality of BLS/CPR delivered to patients
and IHCA survival rates vary greatly between different hospitals
[4,5,8–10] and this has been recognized as a significant gap in patient

care in the American Heart Association (AHA) Consensus Statement in
2013 [11]. This publication was followed by calls for action from the
Institute of Medicine (IOM) to initiate specific actions to improve CPR
and IHCA survival [12] and from the AHA Emergency Cardiovascular
Care Committee to increase the IHCA survival rate in the U.S. to 35% by
2020 [13]. The AHA’s list of specific actions needed to help improve
CPR quality included: “To determine the method of education, as well
as its timing and location, at a system level to ensure optimal CPR
performance and patient outcome” [11]. In-situ mock codes (ISMCs)
are a promising intervention to study in answer to this call. ISMCs allow
interprofessional teams to learn to work together to attain cognitive and

https://doi.org/10.1016/j.resuscitation.2018.09.020
Received 25 July 2018; Received in revised form 14 September 2018; Accepted 19 September 2018

☆ A Spanish translated version of the abstract of this article appears as Appendix in the final online version at https://doi.org/10.1016/j.resuscitation.2018.09.020.
⁎ Corresponding author at: Banner University Medical Center-Phoenix, 1111 E McDowell Rd., Phoenix, AZ 85006, United States.
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Debriefing Tool

Scenario: Supraventricular Tachycardia

Learning Objectives

General Management
r  Applies the 8 elements of effective team dynamics

r  Uses the PALS Systematic Approach in examining  
the child

r  Provides oxygen appropriately

r  Demonstrates basic airway maneuvers and use of  
relevant airway device as appropriate

r  Demonstrates application of cardiac and respiratory 
monitors

r  Summarizes general indications, contraindications,  
and dosages of relevant drugs

r  Demonstrates C-A-B CPR when indicated

Scenario Specific
r  Identifies SVT

r  Describes potential vagal maneuvers

r  Applies the Pediatric Tachycardia With a Pulse and  
Adequate Perfusion Algorithm

r  Uses the proper technique in giving adenosine (rapid  
IV push followed immediately with rapid saline flush)

r  Recalls that synchronized cardioversion should be 
considered first for SVT in the unstable patient without 
vascular access

r  Performs pediatric electrical cardioversion if needed, 
including synchronized mode and proper doses

General Debriefing Principles

r  Use the table below to guide your debriefing. Also refer to the Team Dynamics Debriefing Tool.

r  Debriefings are 10 minutes long.

r  Address all learning objectives.

r  Summarize take-home messages at the end of the debriefing.

r Encourage:  Students to self-reflect 
Engagement of all participants

r Avoid:  Mini-lectures and closed-ended questions 
Dominating the discussion

ACTION GATHER ANALYZE SUMMARIZE

r� �%JSFDUT�BTTFTTNFOU�PG�
ABCDE and vital signs

r� �%JSFDUT�BENJOJTUSBUJPO�PG�
oxygen

r� �"QQMJFT�NPOJUPS�MFBET�BOE�
pulse oximetry

r� �3FDPHOJ[FT�OBSSPX� 
complex tachycardia, 
distinguishes between  
ST and SVT

r� �$BUFHPSJ[FT�BT�DPNQFO-
sated or hypotensive

r� �%JSFDUT�QFSGPSNBODF� 
of appropriate vagal  
maneuvers

r� �%JSFDUT�*7�PS�*0�BDDFTT
r� �%JSFDUT�QSFQBSBUJPO�BOE�

administration of appro-
priate dose of adenosine

r� �%JSFDUT�SFBTTFTTNFOU� 
of patient in response to 
interventions

r� �7FSCBMJ[FT�JOEJDBUJPOT� 
and appropriate energy 
doses for synchronized 
cardioversion

Student Observations

r� �$BO�ZPV�EFTDSJCF� 
the events from your  
perspective?

r� �)PX�XFMM�EP�ZPV�UIJOL�
your interventions worked?

r� �$BO�ZPV�SFWJFX�UIF�FWFOUT�
of the scenario? (directed  
to the recorder)

r� �8IBU�DPVME�ZPV�IBWF�
improved?

r� �8IBU�EJE�UIF�UFBN� 
do well?

Done Well

r� �)PX�XFSF�ZPV�BCMF�UP�
[insert action here]?

r� �8IZ�EP�ZPV�UIJOL�ZPV�
were able to [insert  
action here]?

r� �5FMM�NF�B�MJUUMF�NPSF� 
about how you [insert  
action here].

Student-Led Summary

r� �8IBU�BSF�UIF�NBJO� 
things you learned?

r� �$BO�TPNFPOF� 
summarize the key  
points made?

r� �8IBU�BSF�UIF�NBJO� 
take-home messages?

Instructor Observations

r� �*�OPUJDFE�UIBU�<insert  
action here].

r� �*�PCTFSWFE�UIBU�<insert  
action here].

r� �*�TBX�UIBU�<insert action 
here].

Needs Improvement

r� �8IZ�EP�ZPV�UIJOL�<insert 
action here] occurred?

r� �)PX�EP�ZPV�UIJOL�<insert 
action here] could have 
been improved?

r� �8IBU�XBT�ZPVS�UIJOLJOH�
while [insert action here]?

r� �8IBU�QSFWFOUFE�ZPV�GSPN�
[insert action here]?

Instructor-Led Summary

r� �-FU�T�TVNNBSJ[F�XIBU� 
we learned…

r� �)FSF�JT�XIBU�*�UIJOL� 
we learned…

r� �5IF�NBJO�UBLF�IPNF� 
messages are…



PREBRIEFING
- Expectations/goals

DEBRIEFING
- Use data
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