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Executive Summary

The U.S. railroad industry is facing critical knowledge loss of invaluable safety leadership
expertise due to employee separations and a retiring workforce. The Federal Railroad
Administration (FRA) sponsored TrueSafety Evaluation, LLC, in partnership with Perigean
Technologies, to conduct research on Expertise Management (EM), a knowledge-management
approach centered around Cognitive Task Analysis (CTA) that uses a suite of methods to elicit,
analyze, and represent expertise so that it can be reintroduced into the organization. As part of
this effort, the research team developed and implemented an EM Framework to identify, capture,
and transfer critical knowledge from experienced railroad employees to newer staff. This
research was conducted from September 2022 to February 2024.

The EM Framework methodology involved three stages:

1. Knowledge Identification: The systematic identification and prioritization of
undocumented tacit knowledge from safety leaders

2. Knowledge Capture: The use of Cognitive Task Analysis (CTA) methods to articulate
internalized mental models and critical decision paths

3. Knowledge Transfer: The reintroduction of captured expertise into the organizational
knowledge-sharing ecosystem through various EM products

The research team produced a suite of EM products tailored for railroad organizations, including:
e Decision Games: Interactive training scenarios based on real-life situations
e Job Aids: Guides offering strategies and details for challenging tasks

e Expert Content: Stories and in-depth material on specific topics (e.g., Vehicle/Track
Interaction)

o Decision Requirements Tables (DRTs): Summaries of critical decision points

Researchers demonstrated that the EM Framework can be a valuable tool for mitigating
knowledge loss in the railroad industry. Key findings include:

e Identification of crucial areas of technical expertise at risk of being single points of
failure

e Recognition of the significance of non-technical leadership impact skills for safety and
organizational strength

e Validation of the EM approach and products through stakeholder engagement and
demonstration

Lessons from the project underscored the importance of engaging current experts for deeper
knowledge capture; addressing the barriers to developing expertise, such as technology
dependence and organizational structure; ensuring scalability and adaptability of EM products
for diverse railroad operations; and recognizing the need for skilled facilitation in the delivery of
EM products, particularly Decision Games.



The report concludes with recommendations for future roll-out strategies, emphasizing the
development of 'train the trainer' programs, customization of EM products for specific railroad
needs, and the creation of small “bite-sized” EM products for integration into regular training
schedules.



1. Introduction

The U.S. railroad industry faces significant leadership knowledge loss due to a retiring
workforce leaving the industry. To reduce the risk of key knowledge loss when these experts
leave their organizations, it is critical to capture and transfer their knowledge to the remaining
workforce. The Federal Railroad Administration (FRA) sponsored a research team from
TrueSafety Evaluation, LLC, partnered with Perigean Technologies, to explore the use of
Expertise Management (EM) to retain safety leadership knowledge when experts leave the
industry. The research was conducted between September 2022 and February 2024.

1.1 Background

Stewart (2020) highlighted the urgent need to mitigate the risks of lost knowledge within
railroading: “As the workforce ages and retires from the rail industry, significant experience will
be lost if knowledge is not effectively transferred to and socialized among the next generation of
employees.” The industry’s current succession programs are not adequately addressing the loss
of experienced employees and their expertise due to retirement (see Figure 1, Stewart, 2020).
Though inevitable, this impending loss could coincide with trends likely to shape the railroad
industry for the next several decades. These trends include infrastructure upgrades made possible
by federal funding, a resurgence of passenger rail, and technological advances that push the
boundaries of prior experience (e.g., operating longer trains). While any of these singular trends
bring a range of safety risks, collectively they show a critical need for expertise, making it
important to ensure that critical industry knowledge remains for application.

Succession programs are adequately addressing
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Figure 1. Succession Planning Program Success in Rail

Building on conceptual frameworks suggested by Klein (1992) and Ackerman et. al. (2003), the
research team coined the term Expertise Management (EM) to emphasize the importance of
focusing knowledge-management efforts on the most critical knowledge within an organization,
that of expertise.



Inspired by the field of Naturalistic Decision Making, EM is a knowledge-management approach
centered around Cognitive Task Analysis (CTA), a suite of methods to elicit, analyze, and
represent expertise so that it can be reintroduced into the organization. More than 20 years ago,
FRA initiated a series of CTAs for safety critical positions and operations in the railroad industry
(e.g., dispatchers, roadway workers, locomotive engineers, teamwork communications and
technology applications) (Roth, Rosenhand, & Multer, 2013, 2020; Roth & Multer, 2007; Roth,
Malsch, & Multer, 2001).

The EM approach comprises processes for identifying critical, at-risk knowledge; techniques for
helping experts articulate what they know; and methods for organizations to engage with their
expertise to ensure the knowledge transfer of that expertise and to accelerate its development.
EM is based in approaches that have previously proven successful in capturing expertise and
deploying expertise management programs within railroading and other industries, including
nuclear power, consumables, and electric utilities.

1.2 Objectives

The objective of this research was to mitigate the risks of lost knowledge in railroad safety
leadership positions by establishing the EM Framework. Researchers demonstrated the use of the
EM Framework in the rail industry to capture the core knowledge, skills, and abilities of
identified safety critical experts. The team developed a suite of EM products that railroads can
use to tailor organizational changes.

1.3 Overall Approach

The EM Framework offers a structure for managing the risk of lost knowledge. As conceived by
Moon et al. (2015), EM comprises processes for identifying critical, at-risk knowledge;
techniques for helping experts articulate what they know; and methods and products for enabling
organizations to engage with their expertise. When fully executed, the EM Framework helps to
ensure that expert knowledge is transferred to others, to accelerate the development of their
expertise and mitigate the overall risk to the organization.

The first three tasks in this project mirrored the three stages of the EM Framework: Knowledge
Identification, Knowledge Capture, and Knowledge Transfer.

e Knowledge Identification is the systematic process of identifying and prioritizing at-risk
categories of tacit knowledge domains that are crucial to safety-critical planning and
decision-making but largely undocumented in any written format.

e The purpose of Knowledge Capture is to capture and articulate, using CTA methods, the
internalized mental models, critical decision paths, and core information sources used by
senior leaders for safety critical decisions, and to help identify and guide potential
product development that can be infused back into the organization. In this project, the
Knowledge Capture process was a bottom-up approach, meaning that the experts
identified the knowledge on which to focus.

o Knowledge Transfer refers to the process of introducing EM products back into an
organization’s knowledge-sharing ecosystem, including the design and delivery of
learning and training activities, development of reference resources, and enabling
personnel to engage with expertise. EM products are intended to share what expertise



looks like, specific knowledge of the organization and industry, and to help others
understand what it means to be an expert and achieve expertise themselves.

The team established an EM Framework for safety expertise management and demonstrated the
deployment of EM strategies. Specifically, the EM Framework focused on the domain of safety-
critical railroad operations to help strengthen highly skilled areas of technical expertise (e.g., such
as train-track interactions) and the Leadership Impact Skills within the railroad industry.
Leadership impact skills are the foundational, non-technical skills, abilities, and competencies
(e.g., emotional intelligence, team building, listening, communicating, and conflict management)
that are essential for building strong organizational impacts.

The team initially executed six Project Tasks:

Knowledge Identification and Stakeholder Identification
Knowledge Capture and Synthesis

Knowledge Transfer

Formative Evaluation

A e

Expertise Management Framework Development
6. Final Reporting
During the project period, FRA funded an additional four Optional Tasks:
1. Stakeholder Review Panel
2. Conference presentation(s)
3. Additional Knowledge Capture
4. EM workshop

1.4 Scope

The team focused on passenger, short line, and regional railroads as key stakeholders for the
demonstration project. Although none of the interviews were from Class I carriers, many of the
findings and EM products are applicable to Class I railroads.

1.5 Organization of the Report

The report is organized into the following sections:

Section 2 discusses the formative project evaluation.

Section 3 presents the project methods.

Section 4 offers findings and outcomes from the project.

Section 5 presents lessons learned from the project.

Section 6 presents conclusions and recommendations for additional work.

Appendix A includes the complete review of the EM Products.

Appendix B contains the Facilitator’s Guide for Creating and Executing Decision Games.

Appendix C provides the full, detailed EM Framework.



2. Formative Evaluation

2.1 Utilization-Focused

The research team followed the premise of Intended Use for Intended Users, which holds that
innovations, such as introducing the EM approach to the railroad industry, should be judged by
their utility for actual use, i.e., how real people in the real-world apply and experience the EM
products and experience.

2.2 Purpose

Formative evaluations were conducted during the project to guide planning and implementation
and help ensure success. These evaluations are especially useful to systematically identify and
address emerging needs and issues as they arise. Formative evaluations primarily seek to
improve research through documenting, monitoring, and providing rapid, real-time feedback
about emerging ideas and shape them into a potential EM framework that is a more fully
conceptualized and potentially scalable innovation.

Therefore, all project activities were evaluation opportunities to gather feedback and solicit input
for project improvement and goal attainment.
2.3 Guiding Questions

The team used the following areas of interest and evaluation questions to guide the formative
evaluation:

I.  Assess the level of interest/need for the EM Framework and customize the products to
align with those needs.

o To what extent are industry stakeholders interested in the EM Framework?
o [n what ways can the EM products be improved?

II.  Understand the potential utility of the different types of EM products at specific railroads.

o What are the potential uses of EM products by the participating key stakeholders?
III.  Identify strategies for rolling out the EM Framework to the railroad industry at-large.

o  What are the immediate and future roll-out strategies for the EM
Framework/products?

o  What are the lessons learned from the EM demonstration project to inform further
development and roll-out of the EM Framework?

2.4 Stakeholder Engagement

The team used stakeholder engagement to gather insights for the evaluation effort. Stakeholder
engagement is the systematic involvement of key stakeholders throughout the lifecycle of a
project to ensure that a) relevant stakeholder needs are identified, b) project goals and objectives
are aligned with those needs, and ¢) products and processes are designed with intended users and
intended uses in mind. During this project, the team engaged key stakeholders for review of not
only the project processes, but also the EM Framework for broader industry buy-in, engagement,
and roll-out strategies.



2.41 Key Stakeholders

The research team conducted project activities in concert with railroad industry stakeholders,
Amtrak and the American Short Line and Regional Railroad Association (ASLRRA), who
provided valuable feedback from project kick-off to final briefing. Table 1 outlines the identified
key stakeholders, including titles and roles, that were engaged throughout the EM project.

Table 1. Expertise Management Project Key Stakeholders

Organization Title Project Role

FRA Program Manager Federal Sponsor
Executive Vice President (VP) and

Amtrak Chief Safety Officer Company Lead

. . . Tech Training

Assistant VP System Safety & Technical (Tech) Training Oversight
Senior Director (Sr. Dir.) Safety & Tech Training Tech Training Lead
Sr. Dir. Talent Development, Acting AVP L&D Team Oversight
Dir. Learning & Development (L&D) L&D Team Lead
Manager Central Reporting Point of Contact (POC)
Sr. VP Safety & Regulatory Policy Industry Lead, POC

ASLRRA Sr. VP Education & Business Services Industry Coordinator
VP Safety & Compliance Industry Liaison

Short Line Safety . . )

. Executive Director Culture Coordinator
Institute
Anacostia Rail Holdings | Chief Safety & Compliance Officer Company Coordinator

2.4.2 Roll Out Strategies

The project team informed EM roll out strategies by engaging key stakeholders in reviewing the
EM approach/products and providing feedback about the potential utility in their segment of the

railroad industry.

The team solicited, captured, and incorporated stakeholder input at various points in the EM
project lifecycle, including:

o Kick-off meetings

e Identification of key stakeholders from Amtrak and ASLRRA

e Identification of priority position(s), jobs, and tasks for knowledge capture and need areas

e Ongoing progress briefings with FRA and key stakeholders

e Key stakeholder interviews conducted to better understand:

o The overarching needs and the criticality of EM in stakeholder organizations and
the U.S. railroad industry more broadly

o The current state of knowledge management practices in the participating

railroads

o How best to adapt EM to address the gap between the current state and the desired
state of knowledge management, including expertise management



e Introductions to and demonstrations of the developed EM products

e Identification of opportunities for expertise knowledge transfer at participating railroads,
coordinated buy-in for the EM project, and support for additional pilot activities and
partnerships.

Key stakeholder feedback is further discussed in Section 4.



3. Project Method

This section discusses the project activities, original tasks and optional tasks, and related findings
and outcomes.

3.1 Knowledge Identification

The team held kick-off meetings with FRA, Amtrak, and ASLRRA to provide an overview of
the EM project, identify top EM needs in those organizations, and identify high priority positions
and potential interviewees. During the kick-off meetings, the team addressed project goals,
methodology, deliverables, confidentiality issues, and candidate criteria for the CTA interviews.

3.1.1 Scoping Process

In initial discussions, the key stakeholders asked the team to focus efforts not only on areas of
technical expertise, but also on what are often described as the “soft skills” leaders need to do
their jobs effectively. These soft skills are referred to as Leadership Impact Skills.

Subsequently, key stakeholders from Amtrak and the ASLRRA were asked to identify
candidates they considered to possess the requisite technical and leadership impact skills of
interest, which are not otherwise well-documented. In addition, participants agreed that including
both management and front-line craft employees would be useful for scoping the project. In
September 2022, the team presented the scoping framework described in Table 2.

Table 2. Scoping Framework

Technical Skills Leadership Impact Skills
Hours # Interviewees Hours # Interviewees
Management | 24 (or §, &, 8) 1-3 24 (or 8, 8, 8) 1-3
Craft 24 (or 8, 8, 8) 1-3 24 (or 8, 8, 8) 1-3

The key stakeholders worked with the team to define the criteria for the selection of experts to

invite to participate in the demonstration project (see Table 3).

Table 3. Expert Selection Criteria

Technical Skills

Leadership Impact Skills

e Seasoned expert in multiple domain areas —
“franchise expert”!

o Effectively executes complex tasks as the “go-to”
performer for specific problem sets.

e Deep knowledge of Safety Management Systems
(SMS), technologies, and processes.

o Strong situational awareness of SMS operations, its
interactions, and dependencies.

¢ Intuitive understanding of underlying safety or
operational issues.

o Proactively addresses safety or operational issues to
reduce inherent risks.

e Organizational performance suffers in their absence.

e Extensive professional network comprising internal
and, more importantly, external connections.

¢ Notices and senses interpersonal work environment
and effects of emotions at work.

o Skillfully manages interpersonal conflicts with
compassion and understanding.

e Maintains open-minded and positive attitude in
communications. A good listener.

o Acts with awareness of circumstances/influences.
Seeks additional info if appropriate.

o Exhibits emotional control in trying circumstances.

e Non-judgmental when making decisions.

e Highly respected by peers.

! See https://perigeantechnologies.com/publications/FranchiseExperts.pdf



https://perigeantechnologies.com/publications/FranchiseExperts.pdf

Stakeholders were given a document to fill out with the individuals’ name/contact information,
position/title/location, and key roles/responsibilities. The team also asked stakeholders to identify
example scenarios for prioritizing high-risk need areas.

3.1.2 Expert Selection Process

After internal discussions, Amtrak suggested four candidates and ASLRRA suggested six
candidates for EM interviews, totaling 10 candidates (n=10).

The team contacted the potential interviewees via email, explaining that they were identified as
an ideal candidate for participating in the project. The email included the project goal of
capturing aspects of expert knowledge and building knowledge transfer activities that can help
others learn from their extensive railroad knowledge and experience. The email also asked to
schedule preliminary calls to discuss the project, answer any questions the candidates had, and
understand their willingness to participate.

All 10 candidates agreed to a preliminary call. Over several weeks, the team conducted virtual
30-minute introductory meetings with each expert to understand their availability, location, and
the areas of expert knowledge that they thought would be most valuable to capture and transfer.

After the introductory meetings, the team identified 10 experts for the Knowledge Capture
process in which at least one 2-hour interview session would be conducted with each interviewee
depending on availability.

In addition to this initial set of 10 experts, FRA later funded the team to support a set of
additional interviews. Working with ASLRRA member Anacostia Rail Holdings (Anacostia), the
team identified five safety leaders from one of their railroads with expertise in leadership impact
skills.

3.2 Knowledge Capture

The next phase of this demonstration project was to help the experts articulate their expertise
using CTA. CTA comprises a set of techniques for eliciting, analyzing, and representing the
cognitive work inherent in domain tasks (Hoffman & Millitello, 2008; Crandall et al., 2006).
CTA methods have been developed, applied, and refined over the past four decades across
numerous domains.

The Critical Decision Method (CDM) is of particular value for EM (Hoffman et al., 1998). CDM
is an interview technique widely used in the field of Knowledge Capture. CDM provides an
interview structure with probing questions that enable a Knowledge Capture professional to help
experts articulate their cognitive experience, usually in the context of an incident in which their
cognitive performance influenced the outcome of the incident and, perhaps, the organization.

CDM is used to gather detailed information about how individuals make decisions in complex
and dynamic situations. It is particularly useful for understanding the reasoning processes behind
expert decision-making. In CDM interviews, participants are asked to recall and describe specific
critical incidents or decisions they have encountered in their professional domain. These
incidents are typically where the decision-maker faced uncertainty, time pressure, or other
challenging circumstances. The interviewer then guides the participant through a structured set
of questions designed to elicit detailed information about the decision-making process.
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The research team completed the first round of Knowledge Capture interviews between
September and December 2022. The team conducted 29 CDM interviews over more than 62
hours with the 10 selected experts. Most of the interviews were conducted virtually using Zoom,
while interviews with several Amtrak interviews were conducted in-person in Washington, DC,
and Philadelphia, PA. The team recorded all interviews.

The second round of interviews was conducted September 19-21, 2023, in person with five
experts on site at a freight railroad owned by Anacostia. Anacostia’s leadership team indicated
interest in implementing the EM approach in their organization after participating in a series of
demonstrations of the draft EM products (see Section 3.4.2.1). Because several of their
experienced leaders are planning to retire over the next five years, they expressed an urgent need
for EM, and selected five experts for the Knowledge Capture interviews. These interviews
occurred later in the project, after the first round of interviews had progressed into the
Knowledge Transfer phase, when FRA provided additional funding to conduct additional
knowledge capture (Optional Task C). Nine additional interviews were conducted and recorded
over 17 hours.

The interviewee breakdown, their positions, and total interview time, is shown in Table 4.

Table 4. Summary of Expert Interviews

oo .. . Number of .
Organization Position Interviewees . Duration
Interviews

Mechanical Technician

Locomotive Technician

AVP, Operations

Deputy Chief Engineer Track

Superintendent, Operations &

Mechanical

e Director of Safety & Continuous
Improvement

ASLRRA e Director of Environmental Health 6 19 38.5 hours
& Safety

e Roadmaster

Rail Training & Consulting

Safety & Compliance Officer

President

Vice President

Chief Mechanical Officer 5 9 17.0 hours

Roadmaster

Trainmaster

TOTAL 15 38 79.5

Amtrak 10 24.0 hours

e o o o
~

Anacostia

The team focused on capturing expertise related to leadership impact skills, using a social and
emotional intelligence framework with probing questions to capture how social, emotional, and
cognitive skills are used in the context of safety leadership. Leadership impact skills, often called
“soft skills” or “people skills,” are some of the most critical skills an organization can cultivate
because research shows these impact skills lead to strong organizational outcomes. Emotional
intelligence skills, for example, are widely considered some of the core competencies that define
and distinguish cultures of excellence and are among the most sought-after skills for new leaders
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(The Economist, 2023). Indeed, the desire of key stakeholders to focus part of the team’s efforts
on “soft skills” areas attests to their significance and importance in safety leadership.

Throughout all the interviews, the Critical Decision Method and Knowledge Audit techniques
elicited reflective thought processes and cognitive skills used during routine safety operations
and critical decision-making. The team used a Mindfulness Task Analysis®™ approach for the
leadership impact skills, which is a nuanced modification of traditional CTA that integrates
CDM and Knowledge Audit (KA) to capture, categorize, and represent the lived experience of
“mindfulness” actions, behaviors, and decisions from experts (Coplen & Moon, 2023).

3.2.1 Interview Topics

During the introductory meetings, each expert identified their areas of expertise and any high-
risk areas on which they suggested we focus the demonstration effort. The resulting interviews
covered a range of Leadership Impact and Technical Skill topic areas (see Table 5), some of
which overlapped across experts.

Table 5. Interview Topics

Category | Topics

Training

Program Implementation

Incident Response

Building and Managing Teams
Engaging Other Organizations

Interface between Short Lines and Class Is
Onboard Mechanics

Mechanical Locomotive Repair
Electrical Locomotive Repair

Vehicle Track Interaction

Derailments

Track Construction and Reconfiguration

Impact

Technical

3.2.2 Synthesize Interview Results

Interviews were synthesized within and across both impact and technical skills to identify
subtopic areas of interest, common areas of intersection between the two, and the underlying
tacit knowledge leaders rely upon when making key safety decisions. Summation and analysis of
information received in the interviews enabled creation of a Knowledge Topics Map, described
in the next section. Mapping provides a good illustration of the scope of information needed in
expertise management.

3.2.3 Knowledge Topic Map

To provide a top-down view of the topics covered during the interviews, the team created a
comprehensive knowledge map (Figure 2). A knowledge map is a visual representation of the
categorized expertise or knowledge relevant to the specific decision-making processes being
studied. The interview topics were organized by either Technical or Impact Skills topic areas,
based on which expert focused on which topics. The knowledge map also helped the team track
topics and see overlap across experts.
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3.2.4 Stories, Expert Content & Decision Requirements Tables

Team members collated the audio recordings, transcripts, and notes from each interview and
created a single document for each expert. The individual documents were then organized based
on the content and stories captured during each interview. Finally, every story was extracted and
compiled in a single document based on topic areas.

From the stories documents, the team pulled out the experts’ decision points to create Decision
Requirements Tables (DRTs) summarizing critical decisions made during the stories captured
with all experts interviewed. The DRTs are a standard tool used to make explicit the critical
decisions, judgments, contexts, and other attendant cognitive elements that a person must
perform to carry out a task. (See Appendix A for the DRT categories and their descriptions.)

Because knowledge about the same topics was captured across several experts, the team
organized the DRTs based on topic rather than expert. Table 6 shows the DRT table structure.

Table 6. Decision Requirements Table Structure

Critical

Decision, Wh Common . Information Suggested
Judgment, Difﬁcht? Errors Factors Cues Strategies Sources Changes

or Action
Example Reasons the Errors Information Information How Where the How changes to
Decision, decision is inexperienced known priorto | from the people say information the organization,
Judgment, challenging, people tend to the event that environment they make used to make training, and/or
or Action including make when are used to that are used to | the the decision technology

barriers. addressing the make the make the decision. comes from. could better
decision. decision. decision. support the
decision.

The stories, expert content, and DRTs highlight the most difficult and critical aspects of expertise
in the tasks and roles discussed with the experts. After the team organized and synthesized all of

the interview content with the DRTs and analyzed the decision requirements for major decisions,
the next step was to develop EM products that could be introduced back into organizations.

3.3 EM Product Development

Based on the Leadership Impact and Technical Skills topic areas that emerged during the
Knowledge Capture process, the team drafted products and tools that could be used by the
railroad industry to encourage and enable others to develop similar expert-level skills, such as
train-track interactions and elements of emotional intelligence. The EM products were intended
to showcase what expertise looks like in the U.S. railroad industry, identifying the underlying
tacit expert knowledge of individuals, the organization, and the industry as a whole to help others
understand what it means to be an expert and help them more rapidly achieve expertise
themselves.

An overview of the number and types of products developed during this project is shown in
Table 7. (See Appendix A for a complete review of the EM products.)
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Table 7. Expertise Management Products Overview

Product

Description

Content

Decision Games
(DGs)

Based on stories captured in the interviews, DGs
place the learner in a particular role and ask them to
make a decision, take an action, or prepare a product
as if they are the expert. The games provide learners
situational experience to think like an expert in
complex and uncertain circumstances. The learner
receives feedback based on the expert’s decisions in
real life.

Developed eight original DGs:

A Day in the Life
New to Management
Derailment

Rollout

Mechanical Repair
Electrical Repair
Roadmaster

Impact Skills

Sections from multiple DGs were
reworked to create a customized
game for Amtrak’s MW 1000 track
foreman training course.

Job
Aids

Job aids provide a cognitive guide for challenging
tasks or processes with expert strategies and details
to be noted. Job aids can be used by novices and
advanced professionals.

Developed two job aids:

e  Technical Locomotive Repair
e FElectrical Locomotive Repair

Expert Content

Based on knowledge captured during the interviews,
expert content provides a deep dive into a given
topic. They contain more information than a cursory
review of a topic, particularly details that are not
widely known within the organization. These details
include history, technical knowledge, and things
novices tend to miss.

Transcribed 14 pages of expert
content on train-track interaction.

Decision
Requirements
Tables
(DRTs)

DRTs extract, organize, and analyze the key
elements of expertise that were captured in the
interviews.

DRTs can augment existing training and sensitize
learners to the cognitive elements required to
perform particular tasks.

Identified 64 critical decisions across
topics and tasks.

Stories

The interviews captured stories about expert’s
experiences that were particularly challenging.
Expert stories are effective for training real-life
scenarios. Students learn about complex cases
directly from the expert, giving them a sense of the
cognitive skills required to perform effectively in
difficult situations.

The team of interviewers captured
over 60 detailed stories across
various topics.

3.3.1 Decision Game Facilitation Guide

The team also developed a DG Facilitation Guide (see Appendix B). This guide serves two
purposes: 1) explain the DG components with step-by-step descriptions of the processes
necessary for facilitating the game, and 2) guide an inexperienced facilitator through the tasks of
creating and facilitating the discussion sessions during the DG. The guide has a list of possible
questions to help the facilitator get the discussions started and keep the players involved and
interested throughout the discussion.
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The first section of the guide provides facilitators with technical instructions on how to prepare
for the DG facilitation session by logging in to Google Forms, advancing the game, etc. The
second section provides guidance on how to assist the discussion by providing an introduction,
questions to facilitate the discussions among the participants, and possible segues to the next
requirement. The third section includes guidance for creating DGs based on stories captured
from experts.

The next phase of the project was to identify how the products might fit into the industry and/or
specific organizations before the products were fully developed. Understanding what topics
certain organizations train and how they do so, the team could develop products to augment
existing training programs (see Section 3.4).

3.4 Knowledge Transfer

In the Knowledge Transfer phase, the EM products are introduced back into an organizations’
knowledge-sharing ecosystem, including the design and delivery of learning and training
activities, development of reference resources, and enabling other personnel to engage with the
expertise.

After completing an initial set of draft EM products that included six DGs and two job aids, the
team set up a series of meetings with key stakeholders to introduce the expert knowledge and
demonstrate the EM products. The goal of these meetings was to understand, given what was
collected and created, if there were places within organizations’ training spaces where these
materials may be useful.

The team offered several approaches to integrating EM products into organizations, including
but not limited to the following:

e Incorporate EM products into existing formats/delivery methods
e Display job aids on bulletin boards, in handbooks, and throughout work spaces
e Facilitate DGs with an expert facilitator, with options to:

o Deliver the content as is

o Work with training personnel to customize games to their training needs
e Provide self-run DGs via Google Forms
e Present DG modules as weekly/monthly activities
e Conduct ‘train-the-trainer’ workshops to facilitate DGs (online or in-person)

e Integrate expert content into existing training handbooks and manuals

3.4.1 Stakeholder Participation

Between September 2022 and February 2024, the team conducted 39 stakeholder engagement
and review meetings, as presented in Table &, to introduce, demonstrate, and/or pilot the EM
products with key stakeholders. These stakeholder meetings served various purposes:

e Assess the level of interest/need for the EM products and/or how to improve them to
align with these needs
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e Understand the potential utility of the different types of EM products at specific railroads

e Identify opportunities to demonstrate a sample of the products in ongoing training
programs

o Identify strategies for rolling out the EM products to the railroad industry at-large

These meetings allowed for stakeholder engagement and feedback to inform the further
development of the EM products.

Table 8. Stakeholder Engagement Activities

Meeting Focus # of Meetings # of Participants
Introductory 25 ~61
Demonstration 14 120
Totals 39 181

EM products included stories, expert content, job aids, DRTs, and access to all DGs. The team
asked key stakeholders to review the products on their own to see which aligned with their
training needs. During the stakeholder meetings, the team probed about possible existing
opportunities to pilot the products and stakeholders shared feedback for aligning the products, if
applicable.

These stakeholder review meetings were generally either Informational/Introductory or Product
Demonstration. The informational meetings provided background on the EM project and the EM
Framework, and introduced the products. The team delivered demonstrations and pilots of the
DGs with Aberdeen Carolina & Western Railroad, Anacostia Rail Holdings, and Amtrak. All
stakeholder meetings provided valuable insights for formative evaluation and further project
activities.

3.4.2 Introductory Meetings

In addition to introducing the EM project, its approach, and the EM products, the informational
meetings with stakeholders had the following objectives:

e Assess the level of interest/need for the products and improve as needed to align with
these needs

e Identify opportunities to demonstrate a sample of the products in ongoing training
programs

Highlights from some of these informational meetings are presented in the following
subsections.

3.4.2.1 Anacostia Rail Holdings

Anacostia showed particular interest in the EM efforts. The team conducted three separate EM
product review meetings with Anacostia’s Operations Safety, Maintenance of Way, and
Mechanical groups on August 10, 15, and 25, 2023, respectively. In each meeting, team
members introduced the EM project and goals and gave an overview of the EM products. The
team briefly demonstrated samples of the New to Management and Derailment Decision Games,
which were topics of interest to the meeting attendees. Notably, these meetings led to the
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additional knowledge capture interviews conducted with safety leaders from Anacostia. The
additional interviews resulted in EM products targeted at Impact Skills (see Section 3.2).

3.4.2.2 ASLRRA Webinar

On October 4, 2023, the team delivered a webinar for ASLRRA: Expertise Management: An
Innovative Approach for Succession Planning in the U.S. Railroad Industry. The team
introduced the EM project, explained EM history and CTA methods, and gave an overview of
the EM products. Team members also gave a brief demonstration of the New to Management
Decision Game. The webinar helped the team to reach a large audience of short line railroads,
with 39 people registered from across the country.

3.4.2.3 Transportation Review Board Annual Meeting

Team members traveled to Washington, D.C., to attend the 103™ Transportation Review Board
Annual Meeting and presented the project on January 9, 2024. The team prepared and delivered
a 20-minute presentation, Expertise Management: An Innovative Approach for Knowledge
Management and Succession Planning in the Railroad Industry. This presentation introduced the
EM project, discussed its unique approach, and outlined the training products. Team members
described CTA methods, the EM Framework, and solicited input for EM roll-out strategies.

The team also participated in an FRA panel presentation and presented two posters about Key
Impact Skills and Accelerating NextGen Expertise.

3.4.3 Product Demonstrations

The primary objectives of the product demonstration meetings were to not only introduce the EM
project to stakeholders, but also to:

e Assess the level of interest/need for the products and improve as needed to align with
these needs

e Understand the potential utility of the different types of EM products at specific railroads

e Identify opportunities to demonstrate a sample of the products in ongoing training
programs

The next sections highlight some of these important meetings, particularly the three facilitated
demonstrations, in which at least half a day was dedicated for a group of railroad employees to
participate in at least one of the draft DGs. The team demonstrated the EM application of
Knowledge Transfer with three railroad entities: Aberdeen Carolina & Western Railroad,
Anacostia, and Amtrak.

3.4.3.1 Aberdeen Carolina & Western Railroad

The first demonstration was an on-site visit at Aberdeen Carolina & Western Railroad in North
Carolina on June 26, 2023. The purpose of the visit was to introduce the EM project,
demonstrate the potential use of the EM products at the organization, and gather feedback on the
EM products. The participants included the Director of Safety Training, the Chief Mechanical
Officer, two trainmasters, and a mechanical supervisor. Each participant had between 10 and 30
years of industry experience and held training responsibilities.
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The team introduced the EM project, explaining that the aging workforce creates risk for loss of
expertise, and succession planning alone cannot fully mitigate that risk. Team members
discussed the EM project goals of identifying critical at-risk experience, performing Knowledge
Capture interviews, developing Knowledge Transfer products, and pilot-testing the EM
approach/products. The team provided a brief overview of the EM products, including stories,
DRTs, DGs, and job aids, and encouraged the group to think about ways the EM products meet
their railroad’s training needs.

The next activity was a facilitated demonstration of the New to Management DG, which covered
various tasks and responsibilities that managers might face on the job. A skilled facilitator led the
group through real-life scenarios and asked the participants to respond to different challenge
questions based on each scenario. After each participant responded to the challenge questions by
themselves, there was a facilitated discussion about their responses, ensuring everyone shared
their answers. The DG included Expert Tips that a real expert provided for that scenario. The DG
followed this sequence (scenario = challenge = expert tips) until the game’s completion.

The team wrapped up the on-site visit with a feedback session to understand the group’s thoughts
on the usefulness of the EM products in their organization.

3.4.3.2 Anacostia Rail Holdings

The team piloted a virtual Decision Game demonstration on January 18, 2024, with four safety
leaders from Anacostia. One participant was an expert who had participated in the interviews
with the team.

First, team members explained EM history and its purpose to help organizations recognize where
the expertise lies in their organization and where it is at risk of being lost. The team then
discussed CTA and its purpose to help the experts articulate what they know.

Team members described the DG structure and the group facilitation, which included individuals
developing their own responses, going around the virtual room to share their responses, and
participating in the facilitated discussion among the group.

The first facilitated DG was the New to Management DG. After a short break, the team moved
on to the second DG, Leadership Impact Skills. Ample time was left at the end of the
demonstration for group feedback.

3.4.3.3 Amtrak MW1000 Training Class

The team worked closely with Amtrak MW 1000 technical trainers to review and identify
sections from each DG that would be useful in one of their upcoming training courses. The team
sent participants the DGs with links from the instructor side, as well as a spreadsheet with each
section from all the DGs, so they could indicate which sections were relevant to their training
goals. In the spreadsheet, Amtrak’s team wrote “1” next to a section if they wanted to include it
and “2” next to a section if it was relevant but required small modifications to better suit their
MW1000 class (a class for training track foremen). The purpose of this process was to focus the
content and remove anything that was extraneous to their immediate training needs.

After discussing which of the existing DG sections pertained to their MW 1000 class, the team
reworked the DG to create a new, modified game that combined their chosen sections. The
updated DG was sent to the Amtrak trainers for their review, and they returned their comments
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with edits. To accommodate their course specifications, the team again modified the DG, then
met to make final edits and ensure the DG was ready for pilot implementation in their upcoming
MW1000 training class.

On February 6, 2024, the team traveled to Trenton, New Jersey, to facilitate the customized DG
with 13 Amtrak employees (11 students, 2 instructors) in the MW 1000 training class.

3.4.3.4 EM Workshop

On February 27, 2024, the research team delivered a day-long workshop, Expertise Management
Workshop for Safety Leadership Positions in the U.S. Railroad Industry. Open to the industry-at-
large, the workshop was coordinated with FRA to tailor the materials and develop an initial list
of invitees for a snowball outreach approach. In the workshop, the team welcomed 27 safety
leaders, trainers, and researchers who joined for part of or the workshop. The workshop was
recorded.

During the workshop, team members introduced the EM approach, the tools and products that
support it, and demonstrated the usefulness of the products developed. Concluding the workshop,
a panel of transportation safety leaders, researchers, and practitioners explored the role of
emotional intelligence in safety leadership expertise, as these critical impact skills are at risk of
loss.
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4. Findings, Outcomes, and Stakeholder Feedback

This section presents the findings and outcomes derived from the qualitative analysis of
information and data gathered during the interviews and stakeholder engagement process. These
findings and outcomes help shed light on various aspects of succession planning from a
knowledge management and knowledge transfer perspective. Additionally, they highlight
important implications and the potential impact of the project on industry practices.

4.1 Summary of Formative Evaluation Findings and Key Stakeholder Feedback

The five questions that guided the formative evaluation and stakeholder feedback on each are
discussed in this section.

1. To what extent are industry stakeholders interested in the EM Framework?

Most participants expressed interest in the EM Framework, recognizing that the nature of many
railroad jobs, positions, and tasks are highly complex in nature with critical technical skills
sometimes held by only one or a few individuals. These critical skills often involve knowledge
that exists only in the minds of workers and not otherwise articulated or documented.

In addition, a lot of routine tasks conducted by many foreman and safety leaders, such as
Roadmaster and Trainmaster, involve a complex understanding of railroad system dynamics (i.e.,
the interactions between the people, equipment, infrastructure, environment, and the broader
community and railroad industry). Knowing who to go to for the right information, how to
engage with them when needed, and being able to regulate one’s emotional reactivity to
constantly changing pressures and stressors of the job requires a broad range of social and
emotional skills to perform these jobs well. The social and emotional skills needed for building
authentic, trusting, and respectful relationships are increasingly recognized as not only
foundational but critical for safety, efficiency, and productivity.

2. In what ways can the EM products be improved?

Because this was a pilot demonstration project, there was limited opportunity to demonstrate the
full range of the products developed, with most of the demonstrations focused almost entirely on
the DGs. Improvements for each products type are discussed below.

Decision Games. DGs are among the most valuable products that come out of applying the EM
Framework and were recognized by participants as having considerable training value.
Suggested improvements to the decision games focused mostly on creating bite-sized chunks, or
scenarios, that can be more easily applied in different settings on a regular basis, such as weekly
or monthly meetings, that don’t require additional training time. Looking at how, when, and
where to infuse DGs into existing organizational practices would provide high practical value.

Job Aids. Two job aids were developed as part of this study, Technical Locomotive Repair and
Electrical Locomotive Repair. The job aids are straightforward to use, but creating
digital/editable versions will make them more useful and applicable in different contexts.

Expert Content. The main improvements suggested by stakeholders to expert content were to
expand the content that has already been captured in the interviews and to make it more easily
updateable (i.e., like a wiki).

21



Decision Requirements Tables. Although the DRTs developed for this project were not
demonstrated, there may be considerable potential value to trainers who are interested in
applying the EM Framework in their organization, especially if the organization has well-
qualified trainers. DGs that are updated over time can be used to evaluate on-going training
programs.

Stories. Stories captured through the interviews were also considered rich with detail, especially
for those positions considered as single points of potential failure. Improvements suggested to
this product category were to capture more of them. Each of the stories were reviewed by the
interviewee for accuracy and suggested improvements were incorporated into the finalized
version. Some interviewees were more thorough in their review of the stories than others. One
interviewee commented that his story needed considerable work but he did not have the time to
make the needed changes. Others accepted their stories will little to no feedback.

In general, each of the products described above can be customized for specific jobs, positions,
tasks, or activities in railroad operations depending on the high priority needs of the organization
for targeted users (the two job aids are good examples). Also, many opportunities exist for how
expert content and stories collected from individual interviews can be customized. For example,
some suggested using the recordings of the expert’s voice in classroom settings, because the
expert was so clear in his presentation of complex information so that even a novice could
understand it. Likewise, The DRTs offer numerous opportunities for customization by training
experts who can incorporate that content into existing training programs as needed.

3. What are the potential uses of EM products by the participating key stakeholders?
Stakeholders discussed the potential uses of each EM product type developed for this project.

Decision Games. DGs can be delivered in-person by a facilitator and/or an expert during
training sessions or introduced as a self-serve activity to supplement training, incorporating the
full DG scenarios into existing classes and training programs. Shorter versions of the decision
games can also be created for discussion purposes during regularly scheduled meetings and
events.

Job Aids. Job aids can be implemented into the organization in whatever format is most
beneficial to them. For example, they can be put on an employee’s clipboards, laminated, and
posted throughout physical workspaces, and/or introduced into training during onboarding.

Expert Content. Organizations can deliver the expert content as stand-alone content or carve out
pieces of the material to augment existing training.

Decision Requirements Tables. DRTs can augment existing training and sensitize learners to
the cognitive elements required to perform specific tasks.

Stories. The expert stories are the basis for the DGs; however, they can also augment existing
training. Students are more likely to remember information when it is presented as a story and
multiple opportunities are created for distribution of the stories throughout training sessions.

4. What are some roll-out strategies, immediate and future, for the EM Framework/products?

See Section 2.4.2 for detailed roll out strategies.
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5. What are the lessons learned from the EM demonstration project to inform further
development and roll-out of the EM Framework?

During review meetings, stakeholders asked clarifying questions, provided input, and discussed
their feedback. After larger events, such as the webinar and the Anacostia demonstrations, the
EM project team posed a few specific questions to the stakeholders, focusing on the potential use
of the EM products at their railroads. The following themes emerged as highlights from the
stakeholders:

e Many [78% (n=18)] considered being a “trainer” as part of their railroad job and found
the EM products to be relevant to their work.

e Most [88% (n=21)] affirmed that succession, or loss of expertise, is an issue of concern at
their railroads.

e Many [70% (n=17)] indicated they would recommend the EM approach or its products to
other railroads, based on their demonstration experience.

e Multiple comments discussed the importance of non-technical skills, specifically
emotional intelligence, on the job/at work.

e Suggestions for further development of the EM Products included the incorporation of
visual aspects, such as visual job aids and video-based scenarios.

In addition, stakeholders expressed encouragement and support for the EM approach after their
demonstration experience, particularly in the context of expertise loss. Some comments include:

“We’ve had five compliance program managers in four years. Turnover is real and our
subject matter experts are aging out. How do we capture the lessons learned in 20 years
of wrestling in the mud without tossing new managers in the pit without any preparation?
This is beyond the scope and abilities of one railroad ... this is industry-wide.” — Senior
Leader, 19-years railroad experience

“The knowledge of the leaders getting ready to retire needs to be passed down.”
— Manager, 11-years railroad experience

“Anything that provokes thought in new managers and staff is helpful. The more real-life
scenarios that promote this thought process, analysis, and feedback is a positive
development tool.” — Senior Leader, 32-years railroad experience

“Being able to get students to engage and think about deeper, underlying causes of
actions.” — Trainer, 17-years railroad experience
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5. Lessons Learned

This section presents practical challenges as the primary form of “lessons learned” emerging
from the project experience. These lessons learned can be very large or small in scope and can
cover a wide range of topics. Most importantly, they capture a shift in understanding about an
activity or process and provide new learning for ongoing or future programming.

5.1 Practical Challenges for Knowledge Identification

5.1.1 Understanding Expertise

Amtrak and ASLRRA identified their own interview candidates. Knowledge identification can
often be this straightforward because managers and colleagues typically know the experts in their
organization. The suggested candidates were suitable for demonstrating EM. That said, in
executing a full EM approach, knowing the characteristics of experts can help identify targets for
EM activities. These characteristics are detailed in the EM Framework, along with an approach
for calculating the risks of lost expertise (see Appendix C).

5.1.2 Recall

Some of the identified experts were trainers or consultants who had not performed operational
tasks for over 10 years. Although these interviewees had significant experience, it is preferred to
identify interviewees still practicing their roles. It can be more difficult for interviewees to recall
and recount instances when they are farther removed from them, and it may not be clear moving
forward that deeply historical experience will be useful for the organization moving forward.

5.2 Challenges to Achieving Expertise in the Rail Industry

The CTA interviews, as well as content captured during the interviews, revealed some barriers to
achieving expertise in the railroad industry. These barriers include the following:

e Challenges in working with technology

o Computers not only get in the way of developing deep understanding because
people don’t put their hands on things or see things up close and personal, but also
because they can hide or mask data, especially dynamic data that show
fluctuations (e.g., only show start/stops or averages).

o Junior staff haven’t ‘grown up’ with the technology, so they don’t understand
what they might be missing or other ways things might work.

o Experience with older systems is never handed off because of the implicit
assumption that new systems are coming online, even though the older systems
remain in operation and in some cases serve critical functions.

e Challenges to gaining experience

o Junior staff may not get opportunities to work on the more difficult or interesting
problems and/or may get segmented into completing only tasks supporting
production.
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o Junior staff may not significantly overlap in schedule with experts and thus miss
the opportunities to shadow them.

e Challenges introduced by organizational structure

o Motivation to become an expert may not exist and the organization may do
nothing to encourage it.

o People from different departments may not have enough cross-departmental
knowledge to understand how certain things affect others.

5.3 Practical Challenges for Knowledge Capture

5.3.1 Time Constraints

The initial goal of this research was to interview four experts for 24 hours each. The team has
found that this level of interviewing provides both a broad and deep view of one’s expertise.
Given the operational needs of rail partners and the demonstrative status of this project, the team
spent less time with each expert but also interviewed more experts in the actual research.
Although not as much time was spent with each expert as originally planned, the breadth of the
topics provided an advantage for demonstrating the broad applicability of the overall approach.

CTA interviews typically last from two- to four-hours for a single task or incident. However,
because experts’ time is valuable and limited, one of the biggest challenges for the Knowledge
Capture stage is pulling experts out of work to spend time in interviews. Interviews can also be
interrupted because the expert is needed on the job. Committing to CTA interviews is a huge
time commitment for the expert and the organization. In this project, the most amount of time
spent with a single expert was 7.5 hours across five interview sessions.

5.3.2 Location

In most EM projects, face-to-face knowledge elicitation is preferred because it is easier to build
rapport and beneficial to see the expert in their element. However, in-person interviews and
observations are not always feasible, mainly because of costs. In addition to the onsite interviews
noted above, the team also traveled to Aberdeen Carolina & Western Railway in Candor, North
Carolina, for a demonstration and an equipment tour. These onsite visits were valuable for
gathering additional insights and context about the organizations, insights that internal EM teams
would likely have as an advantage over this demonstration effort.

5.3.3 Expert Review

Ideally, all Knowledge Transfer products should be reviewed by the experts who provided their
expertise. All products should be marked as “Draft” until the experts are able to review the
content, and their comments should be incorporated as appropriate. It is also important to expect
that experts will vary in the degree to which they provide feedback. In this project, some experts
did not spend an extended amount of time reviewing the content, while other experts wanted to
edit some of the content for one reason or another. Iterations added more time to the product
development process, but getting products “right by the experts” is a key to success. Managing
this process was limited in this demonstration effort.
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5.3.4 Scope

When engaged in an EM effort, there is always another incident that could be captured, always
another aspect of the expert’s experience that could be explored. Often, EM engagements end for
practical reasons, especially because the expert must get back to work (Moon et. al, 2015). It is
impossible to capture everything an expert knows in a few interviews. This demonstration
project was not intended to be comprehensive, although the practical but premature closure of
topics with some experts likely left significant expertise unaddressed.

5.3.5 ldentifying At-Risk Expertise

Typically, the EM process is top-down regarding at-risk expertise. An organization identifies a
high-need area, and the interviews target expertise pertaining to that specific area. For this effort,
the key stakeholder railroad organizations selected the experts, and the team used a bottom-up
approach, starting with the experts and moving to topics they suggested. This project did not
perform a formal process for identifying their organizational at-risk expertise. Tools and
processes that can support such an approach can be found in the EM Framework.

5.3.6 CTA Limitations

Conducting high quality CTA interviews requires a skilled interviewer. While the methods
provide guidance in the structure and appropriate questions to ask the expert, it takes time and
practice to become skilled at knowledge elicitation, which is a limitation of the EM approach.

CTA comprises a set of retrospective interviewing techniques which carry well-known
limitations of memory. It can sometimes be difficult for experts to recall and recount instances
when they are many years removed from them. That said, it is also well known that expert
performers tend to carry strong memories of their biggest successes and failures. In fact, experts
often recall the failures so well because they have spent significant cognitive effort in figuring
out how to avoid them in the future.

5.3.7 Liability, Confidentiality, and Other Sensitivities

It is helpful to audibly record interviews; however, the interviewees and/or management may
have concerns about the confidentiality of such data collection. The team addressed audio
recordings early in the project so everyone agreed on moving forward. There were a few topics
that the interviewees preferred not to explore. There may be additional sensitivities that should
be addressed prior to the interviews, including labor matters. It is important to be aware of and
track these matters throughout any EM project.

5.3.8 Artifacts

Some experts shared first-hand products with the team. For example, one expert shared their
desktop with researchers to see diagrams and Google Maps of their main yard to explain a track
reconfiguration project. Documents, pictures, videos, and other artifacts help enrich the
Knowledge Capture process; however, these items were not always available to the team.

5.3.9 Formatting

The EM Framework does not provide formatting recommendations for products. The team
created the DGs in Google Forms as a way to broadly share the product’s utility; however, it is
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preferable to facilitate the games in person. Google Forms offered the ability for trainers to see
how individual trainees responded, if trainees use the recording feature. DRTs can be used as
both an analytic and data collection technique. For this project, the DRTs were a useful analytic
product, but they alone do not provide a clear pathway for their use as a training product.

5.4 Practical Challenges for Knowledge Transfer

5.4.1 Generalization

Throughout the Knowledge Transfer stage, the team reminded stakeholders that this was a
demonstration project. The draft products were not designed to fit any organization’s specific
needs or be comprehensive training materials. Rather, the products were created to show the
potential for implementing the EM process and EM products into an organization.

5.4.2 Time Constraints

Railroaders have busy schedules. Some railroads do not have enough staff to allow for a group to
be pulled out of service for basic training, let alone a demonstration project. In addition, staff are
only willing to dedicate so much time to participate in training outside of their work duties. The
research team was fortunate for and appreciative of the time the partner rail organizations
provided.

5.4.3 Applicability

Because railroads range in scope and responsibility, it was difficult to identify where the skills
and knowledge that were captured fit into the larger industry picture. It was challenging to create
products that were applicable sector-wide (e.g., specific references from organizations had to be
generalized). Researchers worked within organizations but looked for industry-wide benefits,
which posed the challenge of making content generic enough for the problems any railroad might
face and still provide a valuable training experience.

5.4.4 Demonstration Opportunities

While the team produced deliverable training content, it was unclear from an outsider’s
perspective where, when, and how to introduce the products within the industry and in particular
organizations. Without insight into existing organizational and industry training content, it was
difficult to pinpoint where the products might be most useful. Some stakeholders noted that
organizations may be reluctant to modify their training materials with outside content. Therefore,
researchers had to walk a fine line to avoid overlapping with existing training programs so as not
to create products or tools that organizations already had or otherwise would not use. It is
presumed that implementing an EM approach from within an organization would likely not
involve this challenge.

5.4.5 Customization

DGs are generated from real-life stories. To customize the content for individual training groups,
the team amalgamated and modified sections from multiple DGs into a cohesive game. For
example, some scenarios fit Amtrak’s MW 1000 training goals, but the challenges went beyond
what would be expected of their employees. The research team reworked the scenarios in a way
that made sense for their training purposes but did not stray too far from the original story. This
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required going back and forth with the trainers to modify the game to best suit their needs, which
took additional time out of their already busy training schedules.

5.4.6 Facilitation

One barrier to implementing DGs can be the lack of a skilled facilitator. Some people just do not
have the skills necessary to run an effective discussion. Participants get more out of the DG
when they think by themselves then discuss their responses as a collective group. The learning
value is often in the interaction, so having a skilled facilitator is critical.
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6. Conclusion

This report investigated the challenges posed by the imminent departure of a highly experienced
workforce within the railroad industry, specifically in safety leadership roles. The EM project, a
collaborative initiative funded by FRA, has demonstrated that strategic knowledge capture and
transfer using the EM Framework can be useful in mitigating the risks associated with the loss of
such critical expertise.

High-level takeaways

¢ In this demonstration project, the EM Framework uncovered the tacit knowledge of
seasoned employees, which is often not captured through traditional documentation.

e CTA methods were invaluable in discovering the intricate decision-making processes and
the internalized expertise of safety leaders.

e The EM products, including decision games, job aids, and expert content, were
demonstrated for transferring knowledge and received positive feedback from
stakeholders for their potential utility in existing training and operations.

Lessons Learned

e The criticality of “single points of failure” was highlighted, where knowledge resided
with just one or a few individuals, reflecting the dependency on those individuals with
unshared expertise.

e There was a clear recognition of the need to balance technical skills transfer with non-
technical, leadership impact skills such as emotional intelligence and conflict
management, which are vital for leadership roles.

e Effective knowledge transfer requires active engagement from both experts and learners,
highlighting the importance of skilled facilitation in training scenarios.

Implications

e Institutions within the railroad industry could adopt and tailor the EM Framework to their
specific needs, ensuring a continuous flow of expertise within their organizations.

e Cross-training programs that support succession planning with the EM approach could be
prioritized to address concerns with single points of potential failure within critical safety
roles.

e Further FRA investment in the development of EM products may be worth considering,
ensuring training is relevant to the evolving challenges and technologies in the railroad
industry.

Next Steps

Next phases for implementing the EM Framework more broadly in support of workforce
development initiatives could include:

e A broader implementation of the EM Framework across different segments of the
railroad industry to test its adaptability and scalability
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e Development of a structured “train the trainer” program to expand the cadre of
professionals who are adept at using EM tools and processes

e Continued collaboration and customization of EM products to integrate into the existing
training curricula of various railroads

e Exploration of digital and virtual reality technologies to enhance the EM product suite,
making it more interactive and accessible

In conclusion, the EM project has laid a robust foundation for the preservation and dissemination
of critical safety knowledge in the railroad industry. The continued evolution of the EM
Framework and its products is important to ensure the industry's preparedness to cope with the
imminent generational transition and to maintain the highest standards of safety and efficiency.
Further studies may want to focus on how these tools could be integrated into the broader
industry, considering the unique challenges and opportunities presented by different railroad
operations.
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Expertise Management for Safety Leadership Positions in the U.S.
Railroad Industry — Appendix A
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Expertise Management Products

EM Product Overview
Product Description Content
Decision Based on stories captured in the CDM interviews, | We developed 8 original Decision
Games Decision Games place the learner in a particular Games:
role and ask them to make a decision, take an e A Day in the Life
action, or prepare a product as if they are the e New to Management
expert. The games provide learners situational e Impact Skills
experience to think like an expert in complex and e Rollout
uncertain circumstances. The learner receives e Roadmaster
ffaedback based on the expert’s decisions in real e Electrical Repair
life. . .. e  Mechanical Repair
There are several ways to implement Decision .
. . e Derailment
Games. They can be delivered in-person by a .. ) “h Amtrak’
facilitator and/or an expert during training In add}tlon, wqulng with Amtrak’s K
sessions or introduced as a self-serve activity to Techmcal Tralnmg. group, we rewot ed
supplement training. sections from multlple Decision Games to
create a customized game for a MW 1000
track foreman training course.

Job Aids Job aids provide a cognitive guide for challenging | We developed 2 job aids:
tasks or process with expert strategies and details e  Technical Locomotive Repair
to pay attention to. Job aids can be used by e Electrical Locomotive Repair
novices and advanced professionals.
Job aids can be implemented into the organization
in whatever format is most beneficial to them. For
example, they can be put on employee’s
clipboards, laminated, and posted throughout
physical workspaces, and/or introduced into
training during onboarding.

Expert Content | Based on knowledge captured during the CTA We transcribed 14 pages of expert content

interviews, expert content provides a deep dive on Vehicle/Track Interaction.
into a given topic. They contain more information
than a cursory review of a topic, particularly
details that are not widely known within the
organization. These details include history,
technical knowledge, and things novices tend to
miss.
Organizations can deliver the expert content as
stand-alone content or carve out particular pieces
of the material to augment existing training.

Decision Decision Requirements Tables (DRTs) extract, We identified 64 critical decisions across

Requirements | organize, and analyze the key elements of topics and tasks.
Tables expertise that were captured in the CTA

interviews.

DRTs can augment existing training and sensitize
learners to the cognitive elements required to
perform particular tasks.




Product

Description

Content

Stories

The CTA interviews captured stories about
expert’s experiences that were particularly
challenging. Expert stories are effective for
training real-life problems. Students learn about
complex cases directly from the expert, giving
them a se