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AWOC students get a subset  of this 
material 

IC CORE 1: Optimizing 
Learning 

 

Combines elements of: 

1. Learning strategies 

2. Simulations in AWOC 

3. LMS 

 

  



Simulations Improve 
Job Performance 

 Flight Simulators 
◦ Department of Defense 
◦ NASA 
◦ All Major Airlines 
◦ Flight Schools 



Simulations Deliver Better 
Understanding and Retention  
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Simulations…a way to gain/retain 
expertise 

From “Human Error Evaluation and Human Reliability Analysis”; B. J. Bell; American 
Institute of Chemical Engineers 

Especially 
important 
when dealing 
with a high 
impact, low 
probability 
events 



 Simulator – Not Enough 

“…feedback offered by the simulator is not 
enough…the evaluator must provide feedback to 
help students understand the results caused by 
their actions.” 

 Dr. Roger Schank, Director Institute of Learning Service, Northwestern 
University  



What Is a Simulation? 
 Specific Context 
◦ Focused Learning Objectives 

 Meaningful Task 
◦ How long?   

 Natural or Exaggerated 
Consequences 

 Supporting Resources 
 

Context 

Task 

Feedback 

Support 



Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 

Types of Simulations in AWOC 



Real-time Simulation 
 Learning objectives relate to: 
◦ Mastering technology 
◦ Developing routines/methodology 
◦ Practicing new software 
◦ Familiarization: procedures 

geography, topography, etc. 
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Reality 
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Awareness 



Interval-based Simulation  
 Pause at decision point  
◦ Pre-determined or situation dependant 

 Discuss possible decisions and their expected 
outcomes 

 Maybe you resume, maybe                              
you don’t 
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Interval-based Simulation  
 Learning objectives relate to: 
◦ Weighing information  
◦ Handling uncertainty 
◦ Developing critical thinking skills 
◦ Applying concepts over an extended time 

period (winter weather or flood events) 

Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 



Situation Awareness Simulation 
 Simulation paused randomly. 
 Warning forecaster queried: 
◦ State of the situation? 
◦ Which storms are severe? 
◦ What is likely to happen during 

next 30 minutes? 
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Situation Awareness Simulation 
 Learning objectives relate to: 
◦ Assessing and practicing situation awareness 

skills 
◦ Anticipating events that may change decisions 

 Useful for measuring SA impacts of new 
tools and techniques 

Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 



Virtual Reality Simulation 
 Clock running 
 Incoming reports, phone calls, etc 
 Problems are interjected  
◦ Conflicting information is presented 
◦ Anything that can happen in a real life setting 
◦ Everything is an opportunity to problem solve 

Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 



Virtual Reality Simulation 
 Objectives: 
◦ Simulate stress, time limits, equipment and 

personnel challenges 
◦ Practice team work and communications 
◦ Practice backup procedures 
◦ Respond to the unexpected 

Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 



One case – all four simulations 

Virtual 
Reality 

Real 
Time 

Interval-
based 

Situation 
Awareness 

“Compose and 
send the warning 
out in 2 minutes 

or less” 

“What is your 
understanding of 
this conceptual 

model?” 

“What are you 
worried about 

now? How about 
now? How about 
1 hour from now? 

“Deal with any 
problem that 

comes your way.” 
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Simulations in AWOC  
Use Collaborative Development of Expertise (CDE)* 

 Domains studied to develop this concept: 
◦ Navy Aegis class ships 
◦ NICU nurses 
◦ Army National Guard 

Result:On-the-Job Training process for  trainer/trainee team  

*Klein Associates 

http://www.naval-technology.com/projects/ticonderoga/


CDE Goal 

 Advance expertise and critical thinking skills 
through a trainer-trainee partnership  

 Do this by: 
◦ Setting the right learning climate 
◦ Defining roles and responsibilities 

 



CDE strategies for the trainer 

 Ask open-ended questions 
 Tell what he/she should be considering 
 Pass on your experience 
 Give feedback 
 Offer prompts 



Setting the right climate 
 In an learning environment, it is safe to: 
◦ admit lack of knowledge 
◦ voice confusion  
◦ talk to superior about those things without 

repercussions 
◦  ask ANY question 

“In some theories of 
learning, errors form the 
critical events that allow 
learning to take place.”  



Roles and responsibilities of the 
Trainer 
 Develop a clear set of learning objectives 
 Provide motivation 
 Provide opportunities for questions 
 Observe and evaluate  and progress and the effectiveness 

of the training materials   



Roles and Responsibilities  
of the Trainee 

 Active participant  
◦ not passive receiver  
◦ stakeholder in his/her own progress 

 Receives rules of engagement and strategies 
to be active participant  



What does this look like 
in action? 

 Trainer needs to know that trainee is 
actually gaining the knowledge and skills  

 Confirm that the training simulation is an 
effective tool in teaching the desired skills  



Example 1: Virtual Reality 
Simulation 
1.  Prebrief of exercise  

- Establish goals of simulation 

2. Training exercise 
- Trainer fills out OAR form during simulation 

3. One-on-one debrief 
- Trainee fills out self-evaluation (OAR) form 

- Then trainee and trainer discuss perspectives 

4. Team debrief (optional) 

 



Observation and Assessment Record (OAR) 
Trainer Form –Filled out during event 



OAR Form – What filled out form might 
look like (trainer) 



OAR Form Trainee Form – To be filled out 
after event 



OAR –  What filled out form might look 
like (trainee) 



Example 2: Interval-based simulation 
using “SADRT “ 
Situation Awareness Decision Requirements Tool:    

A tool to assess SA during a simulation exercise 
 

 Based on over 12 years of research in assessing SA 
and the decision process with: 
◦ U.S. Marine Corps 
◦ Nuclear Power Plants 
◦ Hospital Emergency Rooms and ICUs 
◦ AWACS Weapons Directors 

 
 Used to: 
◦ Chart and document progress 
◦ Assess the impact of training materials 

From Klein Associates 



Interval-based Simulation                
(looking specifically at SA) 
1.  Prebrief of exercise  

- Establish goals of simulation 

2. Training exercise includes stop times 
where: 
-  Trainee fills out “SADRT” form 
- Trainer has “ideal” solution 

3. One-on-one debrief 
- Trainee and trainer perspectives 
- Discuss differences and similarities in forms 

4. Simulation continued until next stop time 



SADRT 
Filled out by trainee at stop times 



SADRT… What a filled out form 
might look like (trainer/trainee) 



Simulations - Review 
 Structured, based on goals 
 Establish a safe learning environment 
 Developing skills and expertise 
◦ Simple and focused, or elaborate and realistic 

 Four methods presented 
◦ Real-time, Interval, Situation Awareness, Virtual Reality 

 Two Tools 
◦ OAR  (Virtual Reality, Real-time) 
◦ SADRT (Interval Based, SA) 



Questions? 
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