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Developing 
a Human 
Factors 
Toolkit

Aim: establish a comprehensive list 
of methods to evaluate operator 
performance in human-in-the-loop 
(HITL) railway simulation

Target audience: researchers and 
practitioners designing human-in-
the-loop (HITL) railway simulations



Methods



First phase: Systematic literature review

Scoping review of topics in rail human factors, ergonomics, 
psychology, etc.

Searching across 6 databases: Web of Science, Scopus, 
IEEE, ACM, EBSCO (PsycInfo, BusinessSource)

Currently in print at Transportation Research 
Interdisciplinary Perspectives





Data extraction for toolkit

• Select studies involving HITL rail simulation and compile the measured aspects:
• Measured constructs and definitions
• Methods of measurement 

• Validation of methods
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Second phase: Expert review

The initial version of 
the toolkit distributed 

to human factors 
and/or railway experts 

for further review 

Part 1: Workshop Part 2: Survey 



Part 1: Workshop

Workshop conducted with 8 rail 
human factors experts from Europe’s 
Rail project

Initial validation of toolkit structure 
and organization

Followed up with survey with the 
experts to provide more in-depth 
feedback



Part 2: Survey

Experts are then asked for agreement 
for each human factors constructs 
based on aspects outlined below:
• Relevance of construct
• Usefulness of information presented
• Sufficiency of methods included
• Other suggestions

Seven human factors experts provide 
responses



Results



Human Factors Toolkit v.1

Results of literature review 
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Excerpt of toolkit document

Full toolkit document:
https://osf.io/cywka

Or scan below



Expert feedback
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Human Factors Toolkit v.2

After expert feedback
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Next steps

Additional review – we need experts!

End goal of providing a public document that can be utilized by 
researchers and practitioners in designing HITL rail simulations

Fill out our survey!

Tell us what you think 
about the toolkit
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