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What trends or traits 

do you notice?

Who? What? How?



Equipment Simulator 
Characteristics Past 100 
Years

• Field of View f(x) of Screen Quantity 
& Size.

• Hardware Investment dictates the
level of authenticity.

• Relegated to Pilots, Military, 
Astronauts

• Low adoption by construction 
equipment due to cost, low level of 
authenticity, and lack of ROI



TODAY





General Trends in Technology Innovation
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General Trends in Technology Innovation

Must Read for Life-Long Learners: Walter Isaacson’s The Innovators
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So how is 
virtual reality 
transforming 
craft training?



Democratized

&

Authenticity



Democratizing Simulation throughout the Workforce



Authenticity
Performance Testing as the Ultimate Example

•Can we train and assess a craft activity in such an 
authentic way, that it replaces/reduces the need 
for live testing?



VR Crane Operator Practical Exam Study
Woodland, WA & Houston, TX 2018-2019

• Study designed to explore the feasibility of using Virtual 
Reality (VR) simulators as part of a ANSI accredited crane 
operator certification program. 

• VR desktop simulators were programmed to match each crane 
type’s user interface, physics and dynamics. 

• Central Question: Whether or not a candidate’s performance 
on a VR simulator could be considered equivalent to 
performance on an actual crane.



Disclaimer

I am not a Ph.D., nor psychometrician, but 
Wallace is both…

Wallace Judd, Ph.D. 

• Princeton BA, Harvard MS, Stanford Ph.D.

• Xerox PARC Engineer

• Apple Engineer

• World-leading expert in performance 
testing.







VR Study Design

• Initial Study Design

•Actual Data Collection
• 3 testing locations

1ST 2ND 3RD 4TH N

VR VR CR CR 19

VR CR VR CR 14

CR VR CR VR 10

1ST 2ND 3RD 4TH N

VR CR VR CR 25

CR VR CR VR 25

Indicates Real Crane Exam



Site1: WCT

Site3: ITI WA

Site2: ITI TX



Site1: WCT

Site3: ITI WA

Site2: ITI TX

VR Crane Simulations



Initial Results

Summary Statistics
Session N Mean Score Pass Rate

First VR Attempt 43 53.02 23.26%
Second VR Attempt 43 65.56 37.21%
First CR Attempt 42 75.29 69.05%
Second CR Attempt 43 76.19 74.42%



Initial Results

Session Pair 
Test Score 

Correlation
CR1 to CR2 .876**
VR1 to VR2 .692**

**sig. <.01



Initial Results: Equipment Variations
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• VR and Site2 matched make/model

• Site1 and Site3 had different make/models (same type)



Initial Results: Practice Time Disparities
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• Site1 Candidates: CR to VR Practice Time about 8:1 

• Site3 Candidates: CR to VR Practice Time about 1:1



Initial Result Adjustments

Limiting the locations (equipment and practice time disparities), 
using AI predictors* with Domain Scores, 

we can predict Pass | Fail Decision Consistency with up to 95% 
accuracy!

*www.solver.com

Amplify Comparison - Illustrated.xlsx


Site 1: WCT Classification Consistency

Actual Crane

Pass Fail

VR 
Pass 53 6

Fail 1 0

Total 54 6

Final Classification Accuracy = 53/60 = 88%



Actual Crane

Pass Fail

VR 
Pass 6 1

Fail 0 13

Totals 6 14

Site 2: ITI Texas Classification Consistency

•Final Classification Accuracy = 19/20 = 95%



Actual Crane

Pass Fail

VR 
Pass 6 1

Fail 0 13

Totals 6 14

Site 2: ITI Texas Classification Consistency

•Final Classification Accuracy = 19/20 = 95%

Optimal 
Equipment & 
Practice Time



Collaborative Communities Interested in 
Democratized & Authentic Simulation for the 
Craft Workforce
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