Webinar: The NCCCO Foundation Report on
Virtual Reality's Role in Crane Operator
Certification Testing

Presented by:

Graham Brent, CEO, NCCCO Foundation
Zack Parnell, CEO & President, ITI
Wallace Judd, PhD & CEO, Authentic Testing
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Relied upon by global industry leaders
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4 GROWING COURSE LIBRARIES
OF INDUSTRIAL TRAINING CONTENT:

e Cranes & Slinging e« Industrial Safety
« Plant Maintenance -« Lift Planning Engineering

ON DEMAND COURSES TO LIFT You To NEW HEIGHTS

Determining a Load’s Center of Gravity (CoG)

- Use and Inspection of
Common Rigging Equipment

- Safe Rigging Practices
- Performing Knots and Hitches

- Hand, voice, and other
audible signals

- Determining center of gravity

Calculating the Rated Capacities fl 12,5001

of Slinging Hardware:

10,0005




OPERATORPRO

: The application for PROFESSIONAL crane & equipment OPERATORS

Log shifts, activities,
configurations and notes on
3,000+ equipment models

Request evaluations and keep
detailed records of your results

Upload photos, documents,
and other records in a single,
easily accessible place

Download on the » Getiton
' App Store Google play

operatorpro.com
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Scan to download the app and
start logging shifts today!




THE LARGEST AND MOST AUTHENTIC CRANE
SIMULATION LIBRARY ON THE PLANET SOLVING
CHALLENGES OF WORLD-CLASS ORGANIZATIONS

VR

Powered By .
serious:labs
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Quickly assess and evaluate individual working knowledge of construction site safety.

CONSTRUCTION

> POWERED BY ®VR
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INTERMEDIATE RIGGING MASTER RIGGER LIFT DIRECTOR/CRITICAL LIFT

April 8, 9:00-5:30 EST April 9, 9:00-5:30 EST PLANNING
April 9-10, 9:00-5:30 EST

Instructor Instructor
Mike Goett, Edmonton Jim Cox, Woodland,WA
s

Register | $390 Register | $790 Register | $890

Instructor
Mike Goett, Edmonton

Live Instructor-Led Training Course Webinars

REMOTE LEARNING " .
O P PO RTU N ITI ES ITI Online Crane & Rigging Course Library

KEEP YOUR TEAM’'S SAFETY AND HEALTH AT THE FOREFRONT A & &
Dedicated Live Webinar

@ INDUSTRIAL TRAINING INTERNATIONAL



Graham Brent « 1st T
Chief Executive Officer at NCCCO Foundation
O . @

Virtual Reality has established itself as a major asset in the training toolbox. Now it
comes to certification testing. Or does it?

NCCCO Foundation

335 followers

Th@®

Could Virtual Reality technology replace cranes in certification testing? A brand
new study from the NCCCO Foundation sheds some light on the question.

NCcCo

NCCCO

An NCCCO Foundation Report



Graham Brent

e CEO, NCCCO Foundation
* Founding CEO, NCCCO
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NCCCO Mission

To develop effective
become 2 certified ' - B devop e
e N - T W those who work

. cranes; provide {
reliable assessme

ConExpo 2017
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Wallace Judd, Ph.D.

* Princeton BA

« Harvard MS

« Stanford Ph.D.

« Xerox PARC Engineer

* Apple Engineer

* ANSI Assessor

« World-leading expert in performance
testing.
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Introducing our candidates
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Introducing our candidates
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Introducing our candidates

Crane Experience
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Cranes Used:

Tadano
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Cranes Used:

Link-Belt

ITI) INDUSTRIAL TRAINING INTERNATIONAL



Cranes Used:

Broderson
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Virtual Crane

Tadano 1000XL
Controls: VR

Desktop Simulator
Configuration

SIMULATIONS

Tadano

Horn | Select Calibrate
Button Button
Swing Lever Telescoping Lever Hoist Lever Boom Lever
Forward = Swing Right ~ Forward = Scope Out Forward = Hoist Down  Forward = Boom Out
Backward = Swing Left  Backward = Scope Up Backward = Hoist Up  Backward = Boom Up
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Actual Controls
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Virtual Crane Controls
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Test Course

 Initial Walkaround
 Ball in Barrel

- Ball in Stop Circle
- Hand Signals

- Maze Forward

- Maze Backward

e Shutdown
Procedure

@ INDUSTRIAL TRAINING INTERNATIONAL



Previous Study — 2018:

Featuring 43 Participant Sets of Data

Cranel, VR1, Crane2, VR2, All Candidates

Crane Test: Retest Score Correlation: 0.88
Retest Pass/Fail Agreement: 0.83

VR Test: Retest Score Correlation: 0.69
Retest Pass/Fail Agreement: 0.72
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Previous Study Issues:

Different
 Cranes
e Locations
* VR Practice
VR and Actual Cranes

ITl INDUSTRIAL TRAINING INTERNATIONAL



Measure Classification Accuracy

--
Raw data Data

« 53 Candidates

Crane

Classification Accuracy =
(10 + 20) / (40) = 30 / 40 = 75% |
Pass Fail

Pass 10 5

VR

Fail 5 20
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Final Results - Previous Study

All Candidates —

» |nitial Classification Accuracy: 35%
 Limitto 10 ITITX Candidates
 Use Al To Factor the Domains

» Classification Accuracy: 95%
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New Study Design:

All Candidates -

» |nitial Classification Accuracy: 35%
 Limitto 10 ITITX Candidates
 Use Al To Factor the Domains

» Classification Accuracy: 95%
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Second Study - 2019

Raw
« 53 Candidates

Classification Accuracy = Po =
(19 + 22) / (All) = 0.77

Decision Consistency =
19/ (19 +8)=19/27 = 70%

| originalpa

Crane
- Pass Fail
Pass [ 19 3 ]
VR
Fail 4 22
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Second Study - 2019

-- Original Data

After Initial Adjustment

« 53 Candidates Crane

Classification Accuracy = Po =

(19 + 25) / (All) = 0.83 Pass Fail

Pass [ 19 5 ]

Decision Consistency =

19/ (19 + 5) = 19/ 24 = 79% it

Fail 4 25
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Second Study - 2019

_originaiDaa
Al Refactoring
« 53 Candidates Crane
(17 +28) / (All) = 0.85 - Pass Fail

Classification Accuracy = Po =
Pass [ 17 2 ]

Decision Consistency = VR
171 (17 +2)=17/19 = 85%

Fail 6 28
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Second Study - 2019

____original Data

Al Refactoring

« 52 Candidates Crane

Classification Accuracy = Po = - Pass  Fail
(17 + 28) / (All) = 0.87

Pass [ 17 1 J

Decision Consistency = VR
17/ (17 +1)=177/18 = 94%

Fail 6 28
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Observations:

* We now have decision consistency of 94% for the study.
* Decision consistency = 1 - Type 1 Error

* |In the 2018 Study, the Test — Retest Score Reliability was
0.88

« 2018 Study: Retest Pass/Fail Agreement: 0.83

ITl INDUSTRIAL TRAINING INTERNATIONAL



Second Study - 2019

-- Original Data
Al Refactoring
« 52 Candidates Crane
Classification Accuracy = Po =
(17 +28) / (All) = 0.87 Pass Fail

Decision Consistency = [ ]
17/ (17 + 1) = 17/ 18 = 94% Pass 17 1

VR

2018: Pass/Fail Agree = 83%

Fail 6 28
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Recommendations:

 Require at least 45 minutes VR practice prior to the VR
test.

* Require & verify adequate crane experience.
 |f a candidate fails the VR, offer a discounted Crane test

« Keep data on failed VR tests and follow-up Crane tests.

« The Crane test is an ADA accommodation for the VR test.
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1st Cutpoint

Allow to Test
On Actual Crane

2nd Cutpoint
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