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AWOC students get a subset of this
material

IC CORE 1: Optimizing
Learning

Optimizing Learning Combines elements of:

Advanced Warning Operations Course 1. Learning Stra’[egies
|C Core 1 _ _ _
~ Warning Decision Training Branch 2. Simulations in AWOC

3. LMS




Simulations Improve
Job Performance

* Flight Simulators
> Department of Defense g
> NASA
o All Major Airlines
o Flight Schools




Simulations Deliver Better
Understanding and Retention
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Simulations...a way to gain/retain
expertise
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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
\ o Focused Learning Objectives

-

Context * Meaningful Task
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Types of Simulations in AWOC

Real

Time

Virtual

situation  Reality Interval-

Awareness based



Situation

Awareness

Real-time Simulation

e Learning objectives relate to:
> Mastering technology

> Developing routines/methodology
> Practicing new software

o Familiarization: procedures
geography, topography, etc.

FI|E| View Options Tools Volume Obs HCEP/Hydro Upper Air

Select User ID... _'l Dl | I<<| < | > |

Procedures e —

CONUS

Real History List... Ctrl+H Mew CtH+N
Print... CtrisP Open.. cu1+0|
Time Capture Window... Delete CtHsD

= —

Copy Display to Procedure(s)
L+ e A

= Exit...
Virtu —

al

Reality

[ Interval-
based

Redraw Box on Screen from:

rack type Edit
Box
-~ One Storm -
- ~ Track
+ Line of Storms
-~ Box and Track

Wamed Area Visible: [
Track | WamediHatched Area || Dam Break Threat Area |

— Product type

~ Hash Flood UPDATE LIST —~ |

-+ Severe Thunderstorm
< Tomailo

- Other: Extreme Wind Waming = |

— Time range

Duration: 30min - — |

22:09 Thu 24-Aug tol 22:39 Thu 24-Aug Change... |

Optional bullets:

""" BASIS FOR WARNING (CHOOSE 1) ***+ j
Doppler radar indicated...

Confirmed tomado (WSR-88D was tracking a tomado)
Confirmed large tomado

Weather spotters reported a tomado...

Law enforcement reported a tomado...

Public reported a tomado...

Spotters reported a funnel cloud...

pathcast

"""" CALL TO ACTIONS (CHOOSE 1 OR MORE) *******
Hail/straight line winds in addition to tormaro

Doppler radar indicated tomado means...

Severe tormado

Do not use highway overpasses...

If caught outside

Don't outrun in car 7

= 1
Instructions:

Adjust Centroid in any Frame
Adjust box around Waming Area

Create Text Restart Close




Interval-based Simulation

» Pause at decision point
o 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

e Learning objectives relate to:
> Weighing information
> Handling uncertainty

> Developing critical thinking skills

> Applying concepts over an extended time
period (winter weather or flood events)
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Situation Awareness Simulation

» Simulation paused randomly.

* Warning forecaster queried:
o State of the situation?
> Which storms are severe?
> What is likely to happen durinwgw

next 30 minutes? -
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Situation Awareness Simulation

e Learning objectives relate to:

> Assessing and practicing situation awareness
skills

> Anticipating events that may change decisions

o Useful for measuring SA impacts of new
tools and techniques =
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Virtual Reality Simulation

e Clock running
* Incoming reports, phone calls, etc

* Problems are interjected
> Conflicting information is presented
> Anything that can happen in a real life setting
o Everything is an opportunity to problem solve
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Virtual Reality Simulation

» Objectives:

> Simulate stress, time limits, equipment and
personnel challenges

> Practice team work and communications
> Practice backup procedures
> Respond to the unexpected
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“What are you
worried about

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

Situation

Awareness

One case — all four simulations

“Compose and
send the warning
out in 2 minutes

or less”

“Deal with any
problem that
comes your way.”

“What is your
understanding of

this conceptual
model?”
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Simulations in AWOC

~ Use Collaborative Development of Expertise (CDE)*

*Klein Associates

» Domains studied to develop this concept:
~ ° Navy Aegis class ships
> NICU nurses

o Army National Guard

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


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

CDE Goal

» Advance expertise and critical thinking skills
through a trainer-trainee partnership
* Do this by:

o Setting the right learning climate

o 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

o Offer prompts




Setting the right climate

* In an learning environment, it is safe to:
- o admit lack of knowledge
° voice confusion

o talk to superior about those things without
repercussions .

o 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

e Provide motivation
* Provide opportunities for questions

* Observe and evaluate and progress and the effectiveness
of the training materials




Roles and Responsibilities
of the Trainee

e Active participant
° not passive receiver
o stakeholder in his/her own progress

» Receives rules of engagement and strategies
to be active participant




What does this look like
in action?

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

e 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

[Trainee Observation and Assessment Record (OAR)  Date Trainer
Trainer Form
Challenges Examples of what trainee is doing: Good | Examples of what trainee is doing: Other
Science

- Understanding/ Applying
Conceptual model

- Discriminating severity

Teclhinology

-Use of Applications (WARNGEN,
FFMP, SCAN, procedures, etc)

-Use of data sets

Hruman Factors

- Getting/Maintaining SA

- Managing workload

- Threat communication to public

- Managing sectors/boxology

Followup actions:




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

[Trainee LizQ Observation and Assessment Record (OAR) Date _6/10/04 Trainer Joe
Trainer Form

Challenges Examples of what trainee is doing: Good | Examples of what trainee is doing: Other

Science

- Understanding/Applving Caught on to the potential for supercells. Did not consider nature of training echoes and potential

Conceptual model Recognized cyclic nature as seen in radar data impact on FF

- Discriminating severity Good job with tomado threat Large A report — failed to cormrelate with TBSS

Technology

-Use of Applications (WARNGEN, Gooduse of ALLTILTS feature, 4panels Waming sent with bad motions. Difficult to keep wamings

FEMP, SCAN, procedures, etc) straight with orientation of stms

-Use of data sets Noted boundary interactions in mesonet data near Not accessing other radars very often. Not looking at
tomadic storm precip data

Human Factors

- Getting/Maintaining SA Initially very well with regard to tornado threat. Needed additional radar data on storms in south part of
CWA (Ivl 1). No monitoring of FF threat (lvl 2).

- Managing workload Did well early on. Needed to ask for help with unexpected reports came in.

- Threat communication to public Communicated tomado threat well. Kept steady Disregarded large hail report — didn’t see radar support.
stream of SVSs

- Managing sectors/boxology A difficult situation... needed better coordination for
storms moving across sectors

Follow up actions:




OAR Form Trainee Form — To be filled out
after event

[Trainee Observation and Assessment Record (OAR)  Date Trainer
Trainee Form

How am I doing?

Challenges Great | OK | Shaky | Clueless | Specific Examples from Scenario

Science

- Understanding/ Applying
Conceptual model

- Discriminating severity

Technology

-Use of Applications (WARNGEN,
FFMP, SCAN. procedures.etc)

-Use of data sets

Hiunan Factors

- Getting/Maintaining SA

- Managing workload

- Threat communication to public

- Managing sectors/boxology

‘What would you do different next time? (Filled out with trainer after debrief)

Follow up actions you'd like to take:




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

[Trainee Liz O

Scenario Debrief Worksheet

Date a 10004 Trainer Bill

T Trainee Form
How did I do?

Challenges Great | OK | Shaky | Clueless | Specific Examples from Scenario

Science

- U;ffrstandingmpplymg Conceptual | X Expected a long duration cyelic gnpercel]l and kept warnings on storm

i)

- Discriminating sewverity Z Hail size in warrings over southemn sections was different than reports

Technolagy

-Use of Lpplications {WARNGEN, Z bt sent out zomwe bad motions. Al nsed

FFWIP, SCAM, procedures, etc) extenstvely and showed good rotation in toxmadic storms.

-Use of data sets Z Didr’t look at other radars wersy often. Didn’t check precip til report carae in

Human Factors

- GettingMIaintaining 34 Z S8 would hawve been improved by alternate radar wiewr (ghd havee done
eatlier). Report of ff'a total swrprise. Good job in tornado theeat.

- Managing workload 2 Wasn't able to irvestigate storms in south part of CWA wery well (too busy)

- Threat corarrunication to public Z Tornado theeat commnnicated bt hail size not correlated (see abosee).
Ilisged ff.

- havaging sectorshoxolny Z Total mess trying to coordinate boxes with adjacent sector

What would you do different next tine? (Filled out with trainer after debrief). Secionze differently Cor more quickly chatge
sectors if not wortldng). Look more often at alternate radars (would have shown TBSS and might have included higher hail size in

warting). Always include FF monitoring in routine, even if not expected (farm out if too busy)

Follow up actions you'd like to take: Work on developing some procedures to help with other radar views. Dewelop fT monitoring




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

o 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

Stop Tme:

Assessments so far?

What watchesAwamings if any do you have out?

What are you worried about now?

What data i=s mo=t Important right now?

What data or infommation do you need that youre not gettng ? Are there any system status Esues ?

What is this skuation going to look lke in{ | jhoursiminutes ?

What will be yvour next action ?




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

Type of information we are looking for...a sample “answer sheet” for stop 1,2
% Stop Time: 18:302

Events/Assessments 5o far? =quall line developing with isolated storms (showing supercell characteristics) out
ahead. “ery saturated ground and potential training echoes.

What watches/warnings if any do you have out? Flashflood watch; Svr tstm.

What are you wotrried about now? Training echoes; Storms maving into area with few spotters. Concerned
about high winds in developing bows. Area of rf masking parts of the line. Line configuration makes it hard to sectorize

(patential warnings overlapping or being lost). YWaorkload is becaming an issue — difficult to do good base data analysis
on all storms.

What data is most importantright how? Radar ref, hi-res v and grm. Mesonet data may show storms moving
into more conducive environment.

What data orinformation do you need that you=re not getting? Are there any system status issues?
opotter reports. Low-level velacity data at far end of squall line. Mot getting any radar data from k2000

What is this situation going to look like in _1___ hour? Could have additional isalated starms develop. May
have large scale damaging wind event underway. May also have ff threat near metro area.

What will be your next action? Motify law enforcement/Ham operators of need for reports in remote areas.

Experiment with PREF changes. Get someone to do updated mesoanalysis. Probably need to redistribute warkload
and see whoa is available to come in and help. Order pizza.




Simulations - Review

Structured, based on goals

Establish a safe learning environment

Developing skills and expertise

o Simple and focused, or elaborate and realistic

Four methods presented

> Real-time, Interval, Situation Awareness, Virtual Reality
Two Tools

> OAR (Virtual Reality, Real-time)
o SADRT (Interval Based, SA)
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