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EXECUTIVE SUMMARY

Railroad dispatchers play a central andcritical role in railroad operations. Theyare
responsible for the safe and efficient movement of trains, aswell as the protection of others who
occupy the track. In a series of safety audits, theFederal Railroad Administration (FRA) found
substantial variability among railroads in theirinitial dispatcher training, a lackofconsistent
standards for measuring a trainee's competence aftercompleting dispatcher training, dependence
on informal and ill-structured on-the-job training(OJT),and unevenpracticesregarding
territorial familiarity andrefresher training. TheFRAbelieves that given the rapidly evolving
changes in railroad dispatching technology andthelackof new dispatcher candidates with
relevant railroad experience, in thecoming years there is a potential for reduced safety dueto
insufficient dispatchingtraining and testing standards.

The FRA initiated this research to address railroad dispatcher training requirements in order
to increase the uniformity, quality andefficiency of training railroad dispatchers. The goals of
this researchwereto 1)developa set of railroaddispatcher training objectives, 2) developsyllabi
for three training programs (initialdispatchertraining, initial territorytraining, and periodic
refresher training), and 3) develop a set of test designs for the three training programs.

The approach taken in the development of the training objectives, syllabi and test designs
involved two main processes: gathering information about current railroad dispatching methods
and training programs,and applying an instructional design methodology to the design of new
training objectives, syllabi and test designs. Site visits and interviews with Class 1, commuter,
shortline and regional railroads, and review of various railroads' training materials provided the
background and basis for the development of the training objectives, syllabi and test designs. In
addition, industry and union feedback was solicited to validate the accurateness and utility of the
training objectives and syllabi. The instructional design methodology that was used involved
classification ofeach objective into one of six learning outcomes based on a structured and
establishedtaxonomy. This approachprovided a framework for the developmentof the training
objectives, syllabi and test designs.

Trainingobjectives weredeveloped and organized aroundbasic prerequisites and four
railroad dispatcher job functions: planning, controlling track use, managing unplanned and
emergency events, andrecord keeping and reportwriting. Training objectives that related
exclusively tofreight orelectrified territories were listed separately. Each training objective
consisted of aninstructional objective and associated performance objectives. Instructional
objectives are trainee-centered, general learning outcomes that are tobe accomplished, while
performance objectives are specifically defined, measurable outcomes that indicate completion



of the instructional objective. The objectives were designed tobebroadly applicable toall
railroads, regardless of size, type of service (freight or passenger), or current technology.

Training objectives were then selected for three training programs: initial dispatcher training,
where trainees learn the basic skills required to dispatch; initial territory training, where trainees
have the opportunity topractice and apply the newly acquired skills; and periodic refresher
framing, which is designed to maintain dispatcher skills and knowledge and reinforce recent
training on new equipment, procedures or rules. Objectives were selected for the three training
programs based on two criteria: 1) the target audience for the initial dispatcher training and
initial territory training are individuals who have no prior railroad experience or knowledge since
many trainees are being hired off the street and this trend isexpected tocontinue; and 2) to be
applicable to the greatest number ofrailroads, the objectives for the training programs should
target operation on a non-electrified, freight operation.

Forty-four objectives from the initial set ofobjectives were selected for initial dispatcher
training; 24 objectives were selected for initial territory training; and 25 objectives were selected
for periodic refresher training. Model syllabi were developed for. each ofthe three training
programs. The syllabi for the initial dispatcher training and the periodic refresher training took
the form ofoutlines that were made up ofmajor instructional units and subheadings. The syllabi
for the initial dispatcher training and the periodic refresher training served to organize the
objectives into alogical, meaningful grouping for the purposes of instruction and learning. A
bottom-up approach was used to organize the objectives. In aseries of iterations, the objectives
were grouped according totheir similarity orrelatedness into subheadings; in turn, the
subheadings were grouped into broader instructional units. The taxonomy used to classify each
objective based onits learning outcome also helped toorganize the objectives within each
syllabus subheading.

The syllabus for theinitial territory training tookthe form of achecklist. Imtial territory
training occurs on-the-job, where the presentation andordering of different situations cannot be
controlled. A checklist addressed each of theobjectives selected for initial territory training, but
it did not impose an orderas to when they should be addressed.

Test designs were also developed for trainee evaluation uponcompletionofeachof the three
training programs. Test designs aid instructional designers by specifying the number andtypeof
test items that shouldbe written to address mastery of eachobjective selected forthe evaluation.
Developmentof the test designs was basedon the learning outcomesexpectedby the objectives.
Objectives with simplerlearning outcomes were addressed with simplertypes of test items,
while objectives with more complex learning outcomes were addressed with test items
appropriateto the level ofcomplexity.

The report concludes with some observations regarding factors that appear to contribute to a
successful training program. A sample of the factors includes:

• Development of non-technical skills such as leadership and time management.



• Integration ofinitial dispatcher training (mostly classroom) and initial territory training
(mostly OJT).

• Incorporation ofreal-world dispatcher experience into initial dispatcher training.

• Contextual rules training.

Lastly, additional research is recommended in four different areas:

• Examine refresher training/certification policies. More research needs to beconducted
before specific recommendations can be made with regard to the need and frequency of
periodic refresher training, as well as the potential need for dispatcher certification.

• Review current andfuture possible compensation practicesfordispatchers who are
involved in initial territory training (dispatcher-instructors). Interviews with dispatcher-
instructors revealed thatoneof the problems in the current dispatcher-instructor role is
that they are only minimally rewarded for their time and effort in training new
dispatchers. Compensation practices should beexplored todetermine what is the best
method ofcompensation to match dispatcher-instructors' increased involvement in
training railroad dispatchers, and if the increased compensation will result inmore
effective training.

• Conduct an information exchange workshop in which those responsiblefordeveloping or
maintaining railroad dispatcher training programs can share ideas, lessons learned, and
experiences, and, in thelong run, canpotentially improve the uniformity, quality, and
efficiency of railroad dispatcher training.

• Examine thefeasibility ofdeveloping a state-of-the-art interactive railroad dispatching
simulator. A high-fidelity, fully interactive operator-in-the-loop railroad dispatching
simulator promises to increase training effectiveness by fully simulating a whole range of
rail traffic conditions and desk and territory configurations. A fully interactive training
simulator can be used for critical incident training as well as for advanced concept
training (e.g., team training), and it can bridge the gap between initial dispatcher training
and initial territory training.

The results of this research are intended to be used as a starting point and guide for railroads
as they develop or revise their railroad dispatcher training programs. The emphasis throughout
the report is on the process of developing the objectives, syllabi and test designs rather than on
the finished product The training objectives should be viewed as a starting point for railroads as
they develop objectivessuitable to their own needs. Using instructional design methods such as
those presentedin this report, and starting with this list of trainingobjectives, railroadscan
develop theirown training syllabi and testdesigns. Theresult willbe thatrailroads willbegin to
sharesomedegree of uniformity in their trainingprograms.



1. INTRODUCTION

1.1 Background

Anassessment of railroad dispatcher training in 1990 (1) revealed substantial variability
among railroads in their conduct of initial dispatcher training. There was alackof consistent
standards for measuring atrainee's competence after completing training. Dependence on
informal and ill-structured on-the-job training (OJT) and uneven practices regarding territorial
familiarity and refresher training were also problematic issues. The FRA's preference was that
the railroad industry work cooperatively toresolve these problems and develop its own
initiatives to approach dispatcher training in a uniform and consistent manner.

In 1992 Congress required that the FRA conduct a follow-up study todetermine the extent to
which the deficiencies identified in the earlier study had been remedied. Thestudy, detailed in a
1995 Report toCongress (2), found that dispatcher training remained problematic with regard to:

• Definitionofon-the-job training (OJT) parameters.

• Inconsistent and variable standards/policies for periodic retraining of dispatchers and lack
of a formal policy regarding periodic retraining.

• Variation in railroad policies concerning dispatcher familiarization road trips and lackof
objectives andmeasurement tools for such training.

• Foregoing periodic retraining due to insufficient numberof relief employees.

• Lack of opportunity for supervisory personnel to trainthemselves with changesin
technology.

• Shift dispatchersnot always afforded an opportunity to familiarize themselves with rule
or technology changes before being put into a situation requiring "real time" application.

The FRA's investigation concluded that availableaccidentdatadisclosed no statistically
significant pattern of accidents resulting from inadequately trained dispatchers. Most dispatcher-
caused accidents resulted from other issues such as miscommunication or operating rule
noncompliance. However, the FRA felt that given the rapidly evolving changes in railroad
dispatching technology and the lackof newdispatcher candidates withrelevant railroad
experience, in the coming years there was a potential for reduced safety due to insufficient



dispatching training andtesting standards. Based on these findings, the FRA proposed two
actions in its 1995 Report to Congress (2):

1. AnFRA partnership with theBurlington Northern SantaFe (BNSF) railroad, the
National Railroad Passenger Corporation (Amtrak) and the American Train
Dispatcher's Department ofthe Brotherhood ofLocomotive Engineers (ATDD) to
developa model railroaddispatchertraining program.

2. Development of (i) minimum training standards forrailroad dispatchers, including
initial, periodic, refresher and physical characteristics training and(ii)minimum
operatingrule and testingstandards.

Following the 1995 Report toCongress (2), the FRA initiated two activities tocarry out the
study's recommendations. An FRA working group representing the ATDD, BNSF, Amtrak and
the FRA's Office of Safety wasconvened and metseveral times during 1996 to outline the
elements of a railroad dispatcher training program. The working groupreached a consensus on
the topics that should beincluded ininitial dispatcher training and periodic refresher training.
Subsequently, theFRA's Office of Research andDevelopment initiated work to support
development of minimum training standards forrailroad dispatchers. Specifically, theFRA
seeksrecommendations with respectto trainingobjectives and methods, andduration and
frequency of training for railroad dispatchers. This reportdocuments the results of research
toward these ends.

1.2 Purpose

The purpose of conducting the research documented in this report was to develop means to
improve the uniformity, quality, and efficiency of training for railroad dispatchers. The project
had the following three goals:

1. Develop a minimum set of recommended training objectives (including both
instructional objectives and performance objectives) that are applicable and
appropriate to all railroads, regardless of size, nature of operation (passenger or
freight), or technology, and suitable for trainees with no prior railroadexperience.

2. Develop performance measures for candidates completing thetraining.

3. Develop model syllabi that incorporate both therecommended training objectives and
performance standards.

Inaddition toproviding information to theFRA, this report is designed toserve as a resource
for those instructional designers and trainers who have responsibility for training railroad
dispatchers among the country's passenger and freight railroads.



1.3 Scope

In keeping with the FRA's mandate to oversee railroad safety, this study concerns training
needed to achieve and maintain safe and efficient movement of trains and protection ofother
U-ack users. Dispatcher responsibilities that do not relate to the safe and efficient movement of
trains or to the protection ofother track users are beyond the scope of this study and therefore are
not addressed in this report. However, railroads should develop training objectives to address
needed resP°nsibiIities •«• incorporate them into the training syllabi and test designs as

Because of the changing profiles of railroad dispatcher candidates, the target audience for
initial training is candidates with no prior relevant railroad experience. The earlier FRA railroad
dispatcher assessment (1) found that industry-wide dispatchers are in the later stages of their
careers. At the same time, the traditional career path from operator to dispatcher is rapidly
^appearing As aresult, within the next decade many dispatchers will retire and me railroad
industry wJl be facing the need to train agreat many new dispatchers who do not have arailroad
background These mdividuals will most likely lack both knowledge ofoperating and safety
practices, and abasic understanding of railroading. ere «™y

1.4 OverallApproach

The overall study approach involved two main procedures: gathering information about
railroad dispatching methods, and applying instructional design and testing theory to the
development of the training objectives, test designs and model syllabi. Both procedures are
discussed below.

To ensure that the functions ofarailroad dispatcher were clearly and completely represented
enough information on the job ofarailroad dispatcher had to be gathered. This study utilized
two approaches to gathering sufficient information about current training programs and the job
responsibilities ofarailroad dispatcher. One approach was top-down, whereby the primary job
functions ofarailroad dispatcher were identified. The other approach was bottom-up, whereby
existing railroad industry training program materials were reviewed and visits to several railroads
were made to view first-hand the training programs and facilities and to interview trainers,
trainees and working railroad dispatchers. The goal of the top-down approach was to develop a
framework ofarailroad dispatcher's job which formed the basis for structuring the training
objectives. The goal ofthe bottom-up approach was to seek common, or essential, themes
among all ofthe representative railroad dispatcher training programs in order to include these
themes in the tiaining objectives, test designs and model syllabi.

To provide structure to the development ofthe training objectives, test designs, and model
syllabi, an instructional design process was used. According to (3), instructional design involves
"asystematic process oftranslating principles oflearning and instruction into plans for
instructional materials and activities." Instruction involves the conveyance ofinformation to
learners to help them meet specific learning objectives. Design conveys intentional planning ofa
particular process orproduct Thus, instructional design involves the purposeful planning of



information conveyance. Instructional design is an iterative process. Often beginning points and
ending points depend uponthegoalsandscope of a particular project. Furthermore, often
instructional designers are called upon to address only onecomponent of the entire process. The
key factor is thatthere is congruence among all of the various instructional design components,
from developing training objectives, todeveloping and carrying out the instruction, tomeasuring
trainee performance.

Therewere three main tasks involved in this research: development of the training
objectives; development of model syllabi; and development of test designs. The training
objectives weredeveloped first, followed by the development of threetest designs forinitial
dispatcher training, initial territory training, and periodic refresher training. Lastly, model syllabi
were developed for each of the three trainingprograms. Figure 1 shows a schematic of the
overall research approach. Themodel syllabi are presented before the testdesigns in the report,
however, becausethe three syllabi provide "big pictures" of each of the trainingprograms, while
the test designs concentrate on the micro-aspects of each of the trainingprograms.
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Figure 1. Overall research approach



1.5 Organization of the Report

The reportis divided intoseveral sections. Section 2 presents a description of thejob of a
railroad dispatcher, including a review of earlierstudies. Findings fromrailroad site visits and
reviews of railroad training materials are presented in Section 3. Specific developmentof the
training objectives is discussed in Section 4, while thetraining objectives arepresented in
Section5. Section 6 discusses the development of the model syllabi, and Section 7 presentsthe
three model syllabi. Section 8 discusses thedevelopment of the test designs, while Section 9
presents the threedifferent testdesigns. Section 10offers some conclusions to theresearch, and
proposes somerecommendations designed to enhance or improve railroad dispatcher training
programs. Also included in Section 10aresome suggestions for thedirection of future railroad
dispatcher training research. Appendix A contains a glossary of railroad andinstructional design
terms used throughout this report Appendix B contains brief summaries of ninedifferent
railroads' training programs. Appendix C presents a list of community colleges that offeran
associate's degree in railroading. Appendix D presents the three interview guides
(questionnaires) that wereused to collectinformation during the site visits. Appendix E provides
a list of illustrative verbs that instructional designers can use to help them write training
objectives. Lastly, Appendix F provides someadditional trainingresources that may be useful to
instructional designers responsible for training railroad dispatchers.



2. DISPATCHER JOB DESCRIPTION

The first step in developing the training objectives, test designs and modelsyllabi was to
understand the job of a railroaddispatcher. Three reportsprovided substantial background on the
duties and responsibilities of a railroad dispatcher. They were:

1. "An Analysis of the Job of RailroadTrain Dispatcher" (4).
2. "National Train DispatcherSafety Assessment Report to Congress" (1).
3. *Train Dispatcher's Follow-upReview Report to Congress" (2).

"An Analysis of the Job of Railroad TrainDispatcher," (4) a seminal reportwritten by D.B.
Devoe in 1974for the FRA,provided a comprehensive description of the dutiesand functions of
a railroad dispatcher, and provided a framework for developing the training objectives. The two
other reports, bothFRA audits, identified the problem areas in existingdispatcher training
programs.

2.1 The 1974 Devoe Report

To ensuresafeoperations among therailroads, Congress passedthe Federal Railroad Safety
Act of 1970. The Federal Railroad Administration was called upon to enact rules, regulations,
and standards, and to conduct research to ensure safe railroad operations. Since human
performance wasconsidered a critical component of saferailroad operations, a research project
entitled,"HumanFactors in RailroadOperations" was initiated. Before regulations and
standards couldbeprescribed to a specific job area, however, thejob itselfhadto be understood.
Thus, as part of theproject, jobs thatdirectly affected the safetyof train movements were
assessed, one of which was the job of a railroad dispatcher.

Devoe'sreport described thejob functions, job characteristics (e.g., workload,
responsibilities, stress), and personal attributes ofrailroad dispatchers, and described the
environment in which dispatchers worked. The report provided a functional analysis of thejob
of a railroad dispatcher, delineating the following sixmajor functions of a railroad dispatcher:

1. Prepare documentation. The function included recording information pertaining to
trainoperations, suchas completing train orderbooks, trainsheets, transfer book
details, and other relevant information.

2. Conductpreliminaryplanning. Preliminary planning wasconducted prior to assuming
dispatching responsibility, but was essential to efficient train operations. It included
checking equipment status recorders, checking weather updates, reviewing relevant



documentation, and reviewing current and planned train movements within the
territory.

3. Monitor/coordinate train movements. This function, according to Devoe, involved
primarily passive response to the current situation. Duties covered under this function
included receivingand passingtraffic information to the chief dispatcher as well as to
other dispatchers, removalof somecoordinationor advisory actions, and deferralof
some actions until later more opportunetimes. This function was primarilyone of
vigilance.

4. Initiate/stop train movements. Thisfunction comprised the biggest portion of a
dispatcher's activitiesand workload. It includedcontrollingsignalsand switches,
communicating with train crews and other track users, and other self-initiated control
tasks.

5. Respond tounplanned events. This function included all aspects that were affected by
theoccasion of an unplanned or unscheduled event. Thisincluded rescheduling trains
andre-planning of actions, initiating corrective actions such as requesting assistance,
interfacing withotheraffected parties, and dispatching services to fix a problem.

6. Respond toemergencies. This function was very similar to function 5 above, except
for theincreased danger posed as a result of theevent andthedireconsequences that
wouldoccur if immediate corrective actionwas not taken. The dispatcherfunctions
herewereidentical to those in function 5, except for an increased timeurgency in
executing them.

TheDevoe report useda functional analysis rather thana taskanalysis of thejob of a railroad
dispatcherbecause of the greater generality of functions than tasks. Devoe wanted to ensure that
an in-depth studyof the job of railroad dispatcher at one railroadprovidedinformation that was
representative of most, if not all, railroad dispatching jobs, regardlessof the railroad. Devoe
asserted thatalthough each railroad may have its own wayof performing the actual tasks, the
overall functions that must be performed are similar across railroads. The Devoe report notonly
proved to begeneral across railroads at thetime, it has proven to be applicable to thejob of a
railroad dispatcher more than20 years afterthereport waspublished.

2.2 Changes in the Dispatching Environment

Each of the sixbasic functions laid out in the 1974 Devoe report are stillrelevant to today's
dispatching environment andaccurately describe theduties of a railroad dispatcher. While the
basic functions ofthedispatcher have notchanged, thepast20 years have seen significant
technological and operational changes in the dispatching environment. The introduction of
computer assisted railroad dispatching and communications has made it possible fordispatchers
to control larger territories. Changes in operating rules have allowedradio-transmitted directives
to be usedin placeof traditional operatordelivered trainorders.
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Concurrent with the increased reliance on computers, large centralized dispatching centers
have evolved due to railroad mergers and consolidations. Today, dispatchers for the larger
Class 1 railroads work in shifts around the clock in large centralized operations along with as
many as 45 other dispatchers, and may control territories that are located over 1000 miles away.

Changes in signal technology have led to a reduction in the use of tower operators and other
field operations personnel, resulting in more direct dispatcher control over train movements, an
increase in responsibilities, and an increase in the number of individual tasks involved in
carrying out the same responsibilities. The reduction in field operations personnel has
effectively eliminated the traditional career path from tower/block operator to dispatcher. As a
result, the majority of recent dispatcher trainees did not have prior railroad operating experience
upon entering a training program and this will most likely be the case in the future.
Consequently, railroad dispatcher training has become more in-depth and comprehensive to
teach the basic railroad operational and safety procedures and skills, information that field
personnel already knew before they were trained to become dispatchers.

23 Railroad Dispatcher Job Functions

In addition to the 1974 Devoe report (4), a variety of other information was examined,
including two FRA reports (1,2), training materials from various railroads, and information
gathered from discussions with subject matter experts. As a result of evaluating the different
materials and information, the following set of four succinct dispatcher functions was developed,
closely resembling Devoe's original six functions:

1. Planning. This function is identical to Devoe's second category, "Conduct preliminary
planning."

2. Controlling trackuse. This function combines Devoe's third and fourth categories,
"Monitor/coordinate train movements" and "Initiate/stop train movements." This
function simply mixes passive and active train control into one broad category,
whereas Devoe separated passive and active control into two distinct job functions.
This category also includes dispatching MOW crews and equipment.

3. Managingunplanned and emergency events. Devoe classified unplanned and
emergency events separately, though the only apparent difference was the severity of
consequences and time urgencyof responding to an emergencyas comparedto an
unplanned event. Because these two functions were so similar, they were combined
into one category.

4. Performing required record keeping. This function is identical to Devoe's first
category, "Preparedocumentation." Though most dispatchestoday rely heavily on
computer-aided dispatching, there is still a lot of record keeping and report writingthat
they must do.
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The fourfunctions presented above formed the basis for the development of the training
objectives, which in turn formed the basis for the test designs and modelsyllabi. These four
basicjob functions are designed to be broadenough to be applicable to railroads that are
technologically advanced as well as to railroads that operate with the same technology that was
present in 1974, and they are intended to be applicable to all dispatchers, regardless of the
dispatching technology, extent of territory, or natureof the railroad operation.

2.4 Dispatching and Train Control Technology

Current dispatching technology ranges fromradiodirectives andpaperforms, to almost
"paperless" offices, where movement authorities andreports arecompleted using a computer-
aided dispatching system (CADS). Typically, thelarger the railroad, themore technology the
dispatchers have available.

In computer-aided dispatching systems,train movement authorities, voice communications,
and otherinformation about trains areentered intocomputers situated at each dispatcher's desk.
Specific desk configurations vary byoperation, butdispatchers likely have one or more computer
screens anda keyboard at theirdesks, as well as a voice communications system. Typically, one
or more computerscreenspresentsa schematic of the interlockings and controlpointsof a
territory forwhich thedispatcher is responsible, andoverwhich thedispatcher hascontrol, and
shows track occupancy or other conditions of sections of track. Other screens may be used for
dataentry or informationretrieval. In many instances, schematics of all of a railroad's territories
aredisplayed in frontof the dispatching office so thatdispatchers are able to view theirown
territory as wellas adjacent territories. Using computers at theirdesks, railroad dispatchers can
change signals andswitches, andenter and retrieve information about trains (e.g., train location,
train identification, locomotive power, train size and consist). Many computer-aided dispatching
systems also record forfuture review and analysis every keystroke andentry thatis made bythe
railroad dispatcher. Figure 2 depicts a state-of-the-art railroad dispatcher's console.

There is also a wide range of train control technologies thatarecurrently being used, or are
being explored for use in the future. At one extreme, there are dark territories that do not contain
anysignalized systems. Trains are movedusinghand-written or verbalmovement authorities
issued bythe train dispatcher. Before theadvent ofsignalized systems and computer-aided
dispatching, alldispatching was conducted in this manner, hence the term "paper railroad" to
describe this manner ofrailroad dispatching. At the other end of the technology spectrum, there
are currently several railroads thatareworking on a demonstration system ofpositive train
control (PTC). Under PTC train speeds are automatically adjusted (the speed ofthe following
train iseither reduced or the train is completely stopped) toensure safety, and at the same time
the space between trains isreduced toincrease throughput PTC relies ona global positioning
system (GPS), onboard computers, and other advanced technologies, and will likely change the
way in which trainsare dispatched. Among otherchanges, PTCwill increase railroad
dispatchers' relianceon computersto dispatch trains.
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Figure 2. Railroad dispatcher's console with CADS
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3. CURRENT TRAINING PROGRAMS

Railroad dispatcher training materials andsite visits provided the primary sources of
information for thisstudy. Five different Class 1,commuter, regional, and shortline railroads
were visited, and a phone interview was conducted with a sixth railroad. Information collected
during the visitscame fromtrainingmaterials, interviews, and direct observation of the facilities,
operations, andpersonnel. In addition to thesite visits and phone interview, three otherrailroads
provided a range of training materials thatwereused. The following two sections describe the
types of training materials thatwere made available byrailroads andthe approach used forthe
site visits. Information gainedfrom boththesite visits and training materials is summarized in
subsection 3.3.

3.1 Collection ofTraining Materials from ExistingIndustry Programs

A variety of training materials was provided by 15railroads, representing Class 1,commuter,
regional, and shortline railroads, and included representatives from both freight and passenger
operations. Training materials ranged from a single annual rules exam to a complete training
program. There wassufficient information fornineprograms (five site visits, onephone
interview, and three additional railroads' materials) tocharacterize them withrespect to the
following general topics:

• System size and dispatching technology.
• Duration of training.
• Training methods.
• Student profiles.
• Class sizes.

• Dispatcher proficiency testing and territory qualification.
• Target audiences.
• Candidate screening.
• Trainer experience.
• Refresher training.

Appendix B contains more specific information for each of thenine programs.

Course materials from community colleges thatoffer, or aredeveloping, an Associate's
Degree in Railroading, were alsocollected. These programs prepare individuals to work in the
railroad industry byteaching both general education as well asmore specific, railroad-related
courses. Some programs are oriented more toward technical applications, while others are
oriented more toward management applications.
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Johnson County Community College (JCCC) in Overland Park, Kansas, is currently theonly
program to offer technical training specificto railroad dispatchers. JCCC is a partof the
National Academy of Railroad Sciences,a partnership betweenJCCC and Burlington Northern
Santa Fe's Technical Training. JCCC'sprogram includes bothclassroom work andfield trips to
on-site locations for training.

Community college programs as a whole were not a useful source of information to the
projectsince many programs are still in their infancy,and only one program currently offers
dispatcher-specific training. As these programs develop andevolve, however, they will likely
provide a rich sourceof railroad dispatcher training information and will offer a training resource
to railroads that do not have in-house trainingdepartments. Appendix C containsa list of these
programs along with points of contact for each program.

3.2 Site Visits and Interviews

Five railroads were visited,representing Class 1, commuter, regional, and shortline
operations, including both passenger and freight railroads. The five railroads that were visited
were:

• CSX Transportation (Class 1).
• Norfolk Southern Railway Company (Class 1).
• Springfield Railway Terminal Company (regional).
• Providence and Worcester Railroad Company (shortline).
• New Jersey Transit (passenger).

Eachsite visit included discussions withindividuals responsiblefor developing and/or
implementing the dispatcher trainingprogram, interviews with railroad dispatchers who
successfully completed the training program, and where possible, interviews with current
trainees in the dispatcher training programs. A phone interview with a sixth railroad, the former
Southern Pacific Railroad, wasalsoarranged to discuss theirdispatcher training program in more
detail. Results from each of the site visits and the phone interview are provided in
subsection 3.3.

The purposes of the site visits were:

• To gain an appreciationof the environmentin which the railroad dispatcher works.

• To learn more about the specific dispatcher training programs and facilities.

• To learn about the experiences of those who are currently receiving, or recently
completed, dispatcher training.

• To relate the training to the actual work environment.
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Aspart ofeach sitevisit thestudy team was shown the dispatching center and training
facilities used, including dispatcher simulators and computer-based training programs where
available.

Three separate, butsimilar, interview guides (questionnaires) were developed toaidin
collecting information from training instructors, dispatchers who recently completed the training
program, and trainees currently inthe program. Appendix Dcontains the three interview guides
that were used during the site visits.

33 Summary ofSite Visits and Training Materials

Information derived from the collected information, including some descriptive statistics, is
summarized below. More complete information oneach of the nine programs is included in
Appendix B.

System size and dispatching technology: The range ofoperating sizes ofthe railroads that
information was collected from varied from a single dispatcher working one shift per day, to
more than 45 dispatchers working three shifts around the clock. The systems ranged from 30to
over 30,000 track miles. The technologies used by the different railroads ranged from a
completely paper and voice communications operation toan essentially "paperless" computer-
aided dispatching system.

Duration oftraining; Amajority ofthe training programs had two primary components:
classroom and on-the-job-training (OJT). Classroom training generally included rules and
systems learning, aswell as some field trip activity. On-the-job training primarily involved
application oflearning in the dispatching environment, and qualification ona particular (initial)
territory. In some programs, learning the physical characteristics ofaterritory occurred during
the classroom portion oftheir training, while inother programs it was made a part ofthe OJT/
initial territory qualification. Classroom training times varied from asfew as three weeks to as
many as 22 weeks, while OJT times ranged from aslittle as two weeks toasmany as 19 weeks.
Several programs did notprovide a specific time period forOJT, butrather offered OJT"until
qualified."

Training methods: Training methods included classroom training (i.e., lectures, discussion,
videotapes, slides, etc.), field trips, and OJT. Field trips ranged from day trips to local yards and
maintenance shops, to week-long coverage ofa territory viahi-rail caror train rides. Three of
the programs incorporated simulators in their training. Furthermore, one program incorporated
computer-based multi-media rules training, while asecond program is currently developing one.

Studentprofiles: The backgrounds and experiences ofcurrent and recent trainees ranged
from those with prior railroad experience toindividuals coming "off-the-street" with no railroad
experience. Furthermore, trainees coming "off-the-street" also had awide variety of
backgrounds, ranging from military and air traffic control (ATC) experience, to sales and
cooking (one was a chefprior tobecoming a railroad dispatcher).
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Class sizes: Where formal classroom instruction was employed, training class sizes ranged
from as few as four to as many as 18 students. If a program used simulators in their training, the
class size was typically limited by the number of simulators available. As a rule of thumb, at
most two trainees would share one simulator. Thus, for example, if a program had six
simulators, the class size was limited to a maximum of 12 trainees.

Dispatcherproficiency testingand territory qualification: Passing scores on exams covering
rules, procedures, systems, and operations at many of the programs was 85 percent and in some
cases, it was 90 percent. In several programs, a failing grade resulted in immediate
disqualification, while in other programs, there was some leniency in permitting the trainee to re
take an exam after failing once. Qualification on a desk, often called "posting" or "cubbing,"
typically included subjective evaluations by a combination of any of the following individuals:
the dispatcher responsible for the trainee, the Chief Dispatcher, Director of Operations, Director
of Training, and Superintendent. The trainee's opinion of his or her own readiness was also
usually solicited as part of the qualification evaluation process. One program is currently
developing more explicit guidelines for qualification at a desk.

Targetaudiences: A majority of programs were geared toward individuals with no railroad
background or experience, while a few were geared for individuals with at least some railroad
experience (e.g., tower or block operators). Two programs that were designed for trainees
without prior railroad experience did offer an abbreviated training program for individuals who
entered the program with some prior railroad background or experience. Recently more and
more training programs have changed to be designed for trainees with no prior railroad
experience, and this trend is expected to continue as fewer and fewer trainees enter dispatcher
training programs with prior railroad experience.

Candidate screening: Candidate screening included any combination of the following
techniques: psychological and aptitude tests, physical tests (e.g., color blindness test, hearing
test, general physical health, drug screening), and personal interviews. The degree of screening
typically depended on the size of the operation, where larger operations engaged in more in-
depth and formal candidate screening.

Trainerexperience: Most programs used subject matter experts as instructors. In fact, most
instructors had at least some prior railroad dispatching experience. One program employed a
train engineer who had over 20 years' experience as an instructor, but had not dispatched. In
only two programs, however, were instructors provided with instruction on how to train others
("train the trainer").

Refresher training: All nine programs provided annual or biannual rules training and exams.
Two programs are currently developing more comprehensive refresher training, to cover
hazardous material handling, communications practices, and rule and operating procedure
changes, while one program currently has in place a more comprehensive "Personal
Development Plan."
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4. DEVELOPMENT OF TRAINING OBJECTIVES

A training objective, as referred to in this report, is a general category of objectives that
consists of two other types of objectives: instructional and performance. One training objective
consists of one instructional objective and several associated performance objectives.
Instructional objectives are written from the learner's perspective, and focus on learning
outcomes that should be accomplished at the conclusion of the instruction. They are general in
form. In contrast, performance objectives are closely defined, measurable (i.e., observable)
outcomes that a learner must accomplish, and which clearly indicate when instructional
objectives have been achieved.

Figure 3 provides a schematic of the process for developing the railroad dispatcher training
objectives. Reports, site visits, training materials, subject matter expert input the FRA's
working group's syllabus outline, and industry feedback all served as sources of information. An
overall course objective for a dispatcher training program was first identified. Then, the job
functions of a railroad dispatcher were delineated. Finally, training objectives consisting of
instructional objectives and performance objectives were developed.

An instructional design (ID) approach was used to develop the training objectives. An ID
approach provided a formal methodology in which to develop the objectives so that they would
be general enough to be applied in any railroad setting, and useful since they are written from the
student or trainee's perspective. First, a set of instructional objectives was developed with the
help of information gathered from site visits and course materials. Then, a minimum of two
performance objectives was developed for each instructional objective. The performance
objectives represent only a small subset of all possible performance objectives that can be
developed for each of the instructional objectives, and therefore, serve as examples only. The
instructional and performance objectives that are presented in this report are intended to be used
as a starting point and guide to help railroad training officials develop their own instructional and
performance objectives tailored to their own training programs. It is up to each instructional
designer to craft all of the necessary and applicable instructional and performance objectives for
their own railroad dispatcher training program.

The development of the traimng objectives was also iterative. After a draft of the
instructional objectives was developed, it was sent for review to over 20 industry personnel,
including representatives from Class 1, regional, shortline, and passenger railroads; JCCC;
union officials; and officials from the FRA. The goal of the industry review was to ensure that
the instructional objectives were applicable to a variety of railroads. The feedback from industry
representatives was also used to validate the utility and accurateness of the instructional
objectives. Reviewer comments were incorporated when developing the final set of instructional
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objectives. Since the performance objectives serve only as examples, they were not included in
the industry review.

4.1 Instructional Design Process

The goal of developing the training objectives is to enable any railroad developing a railroad
dispatcher training program to develop such a program with the confidence that by the end of the
training, their dispatcher trainees will be able to safely and efficiently dispatch trains and control
the use of tracks over the territory for which they will be dispatching. Railroads that are
developing theirown trainingprogram can use the training objectives as a starting point and
guide to help them develop a set of training objectives (including both instructional and
performance objectives) that will be specific to the needs and constraints of their own operation.
Railroads that do not currently have a formal railroad dispatcher training program can use the
training objectives to build a more formal railroad dispatcher training program, while railroads
that have already developed formal dispatcher training programs can use the training objectives
as a validation of their own programs.

Development of the trainingobjectiveswill also aid the instructionaldesigner in developing
test designs to determine when the objectives have been met, and in developing a course
syllabus, which will serve to organize the training objectives in a meaningful way. Training
objectives should be considered the raw material for a railroad dispatcher training program.
Once the training objectives are developed, a complete training program can be built around
them. Trainingobjectives serve to structure and guide a training program.

To aid the reader in understanding the instructional design process as it specifically relates to
the developmentof the instructional and performance objectives, an example is provided of one
instructionalobjective followed by two performance objectives that are directly relevant to the
instructional objective. All three items together constitute onetraining objective. For example:

1.1 Understand the terminology used in relation to the job of train dispatching.

1.1.1 Match<specific> jargon with their meanings.

1.1.2 Define <specific word>.

Notice that the verbs used are oriented toward the learner's perspective. The instructional
objective (1.1) is written in verygeneral terms, while the verbs used to develop the specific
performance objectives (1.1.1 and 1.1.2) are concrete, measurable behaviors that the trainee is
expected to accomplish, and which indicate that, upon successful completion, the general
instructionalobjective has also been accomplished.

4.2 General Framework: Bloom's Taxonomy

Bloom's taxonomy of educationalobjectives(5) was used as a guide to developingthe
trainingobjectives. Bloom's taxonomy was chosen becauseit is familiar and accepted within the
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instructional designcommunity, it is comprehensive, and it providesa proven structure and
format for developing instructional and performanceobjectives.

Bloom'staxonomy aids instructional designers, specifically those whodevelop objectives, by
identifying andcategorizing three types, or domains, of educational outcomes: psycho-motor,
affective, and cognitive. Each educational outcome (domain) is then further delineated in terms
of its component categories. Railroad dispatching relies heavilyon a cognitive set of tasks;
therefore, the focus of this studyis on thecognitive aspects of railroad dispatching. Bloom lists
six categories of learning outcomes within the cognitivedomain. Presented in Table 1, the
learning outcomes increase in complexity from the simplest(1) to the mostcomplex (6).

For each increasing level of complexity in a learningoutcome, typically each previous level
of complexity has already beenachieved. In otherwords, less complex learning outcomes are
subsumed by the more complex ones. Often, thesimplerlearning outcomes are building blocks
for the morecomplexones. Therefore, it is important to focus on the most complex (highest-
order) learning outcome possible when writingobjectives.

Each instructional objective hasbeen labeled with the associated learning outcome category
to help the reader understand and appreciate the level of learningexpectedby each instructional
objective (and eachof the performance objectives related to that instructional objective). It is not
necessary to explicitly provide these learning outcome categories when developing instructional
objectives for a training program; they should be used only to aid the instructional designer in
creating the most appropriate objectives to fit the goals of the course and the abilities of the
students.

Whenwriting both instructional and performance objectives, it is helpfulto have available a
list of verbs that conveys the different categoriesof learning outcomes. In addition, some verbs
are more appropriate for use in writing instructional objectives (e.g., knows, understands, solves,
applies, judges), whileother verbs are moreappropriate for use in writingspecific performance
objectives (e.g., lists, names, identifies, prepares,devises, prioritizes). There are several sources
of illustrative verbs availableto aid instructional designers in writing instructional and
performanceobjectives. Appendix E provides an example of one list found in (6). Since such a
largeportionof railroad dispatching is cognitive in nature, the list corresponds to Bloom's six
cognitive learning outcomes. The list canbe usedby an instructional designer to develop a core
set of railroad dispatcher instructionaland performance objectives.

4.3 Instructional Objectives

Instructional objectives are intended to be
generalizable and readily applicable to a
training program since they focus on the
trainee and what he or she will be able to do at

the conclusion of training (the learning
outcomes) rather than what a trainer should
teach during the training (teaching content).

Table 1. Bloom's taxonomy of
cognitive learning outcomes

Level Categoryof Learning

1 Knowledge
2 Comprehension
3 Application
4 Analysis
5 Synthesis
6 Evaluation
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Thebenefits of using instructional objectives are that instructional objectives providedirection
for instruction, they provideguidelinesfor assessment, and theyconvey instructional intentto
others (6). Furthermore, they are written in a manner that is condition-free and standard-free,
allowing for moreflexibility and generalization, enabling them to fit multiple situations without
necessitating the rewriting of objectives for each situation. These instructional objectivesare
written to be equallyapplicableto railroads thatdependheavily on technology and to thosethat
useverylittledispatching technology; theyarewritten to beequally applicable to big andsmall
railroads; andthey are written to be equally applicable to both passenger andfreight operations.

4.4 Performance Objectives

Whendesigning an instructional unit (e.g.,hazardous material rules, regulations, and
procedures), bothinstructional and performance objectives should be developed. The
instructional objectives provide top-level structure to theunit while theperformance objectives,
also known as specific learning outcomes, call for the specific, measurableactivities that a
learner (i.e., the trainee) should be able to do at the conclusion of the instructional unit. A
minimum of twoperformance objectives were developed foreach instructional objective to serve
asexamples to aidrailroad instructional designers andcurriculum developers in tailoring a setof
performance objectives to the needs of their specific railroad.

Performance objectivesare typically comprised of threeparts: (1)the condition in whichthe
specified performance will be conducted, (2) the specifiedperformance to be conducted and
(3) thestandard of successful performance. Conditions or standards of performance were not
usedin developing the performanceobjectives presented in subsection 5.1, however since the
conditionsand standards of performance will vary from railroad to railroad. The action to be
performed, however, will be applicable to all railroads. The following are twoexamples of
performance objectives withall threeparts: (1)condition, (2)performance, and (3) standard. In
eachof the two examples, all three parts of the performance objective are underlined and
numbered according to which of thethree parts they represent. Theinstructional objective is
presented firstto provide thecontext for theperformance objectives. Thisexample is related to
the one found in subsection 4.1.

1.1 Understand the terminology usedin relation to thejob of traindispatching.
Comprehension

1-1.1 m Given the need to communicate with anotherdispatcher. (2) matcrj (3) the
following five terms with their meanings....

1.1.2 fit Given the need to communicate with a track crew in the field. (2) define

(3) thefollowing six words....

4.5 Initial Development of Training Objectives

An iterative approach was used to draft the trainingobjectives, which consistof the
instructional and performance objectives. Based ona modified setofrailroad dispatcher job
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functions, a set of instructional objectives was developed, which, when achieved, indicated that a
dispatcher trainee would be able to carry out the dispatcher functions at the completion of the
training program. This processresulted in a list of approximately 50 instructional objectives.
The instructional objectiveswere designed to be general enoughto be equallyapplicable to
Class 1, regional, and shortlinerailroads. Furthermore, the objectives weredesigned to be
implemented regardless of the degree andamount to technology used by a railroad, from a totally
manual all-paperoperationto completely computer-aided dispatching.

After the initial instructional objectives were drafted, two or more performanceobjectives
specific to eachinstructional objective were developed. These performance objectives areonly a
subset of allpossible performance objectives thatcanbedeveloped foreach instructional
objective, however. It is up to each organization to design more specific, anddirectly applicable,
performanceobjectives to meet their own goals.

4.6 Industry Review and Validation

After the initial development of the instructional objectives, feedback was solicited from
24 individuals, including railroad personnel, ATDD Union representatives, officials from the
FRA, and community college officers. The 24 individuals representeda total of 17different
organizations. Reviewer feedback helped to hone the content and details of the instructional
objectives, and ensured that the objectives were representativeof all sizes and classes of railroad
operations. Reviewers were asked to focus their attention on the following concerns:

• Are there any additional objectives that are applicable to all railroads?

• Are there any errors in the descriptions of what a railroad dispatcher trainee should be
able to do upon completion of training?

• Are there any objectives which do not apply to your railroad?

• Do you have any general suggestions, comments or criticisms?

Fourteen individuals representing 12 organizations returned their comments. Class 1,
regional, and shortline railroads wererepresented, including both passengerand freight
operations. Both the FRA and ATDD Union were also represented. All of the reviewer
comments were incorporated into a final set of instructional objectives. They are presented in
Section 5 along with a small sample of performance objectives.
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5. TRAINING OBJECTIVES

This section presents the training objectives thatweredeveloped aspart of thisresearch.
Subsection 5.1 presents the initial setof training objectives that were developed. Thelistof
objectives is comprehensive, but notexhaustive. Objectives that were not directly related to the
safe andefficientmovement and protection of trains and othertrack users were not included.
Each individual railroad must decide what training objectives toadd, remove, ormodify based
on their particular operations.

Instructional objectives developed in subsection 5.1 were then organized intothree different
training programs-initial dispatcher framing, initial territory traimng, and periodic refresher
training-based ontheir relevance to the particular training. Ifmastery of an instructional
objective was important to,or necessary for, a training program, it was included in thesetof
instructional objectives forthatparticular training program. The subsets of instructional
objectives selected for the three different training programs are discussed and presented in
subsection 5.2.

5.1 Objectives

Anoverallcourse objective is presented first, followed by the instructional and performance
objectives. Thegeneral prerequisites needed to dispatch trains safely are identified first. They
areintended toserve as thebuilding blocks for learning theother objectives. Theremaining
objectives are divided intothe four general job functions identified in subsection 2.3. Briefly,
the four job functions are:

• Planning.
• Controlling track use.
• Managing unplanned and emergency events.
• Performingrequired record keeping.

The objectives in these four categories are broadly applicable to all railroads, and are not
listed in any particular order within each job function, except when an objective that focuses on
knowledge of a method precedes an objective that focuses on the application of the same
method. Following the four groups of objectives there are two additional categories, freight
operations and electrified operations, that each contain several objectives. Railroads may choose
to include either or both of these subsets of objectives i/the objectives are applicable to their
situation. For example, Norfolk Southern would incorporate those objectives listed under the
freight operations category, while Metra would probably not use them. Furthermore, Northern
Indiana Commuter Transportation District (NICTD) would incorporate the objectives under the
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electrified territories category, while Norfolk Southern would not use these objectives since
NorfolkSouthern does not operate any electrified territories.

Although the objectives discussed here make up acomprehensive list, itisnot meant to be all
inclusive. The unique operating characteristics ofeach railroad will determine whether the list
mustbe contracted, expanded, or otherwise altered.

The railroad dispatcher jobfunctions, instructional objectives, associated learning outcomes
based on Bloom's taxonomy (5) (presented in italics), and performance objectives are presented
below in the following format:

1 Job function/prerequisite

1.1 Instructional objective. Associated learning outcome

1.1.1 Example of a performance objective.

Overall course objective: Upon completion ofthe course, a trainee will demonstrate the
ability to dispatch trains and other vehicles/equipment that travel on oralong the rail safely and
efficiently, and protect those individuals who work on oraround the track.

1 General prerequisites to train dispatching

1.1 Understand thebasic operational andadministrative structure of the railroad.
Comprehension

1.1.1 List the major departments of your railroad.

1.1.2 Explain the role of each department withinyour railroad.

1.2 Understand the general duties of a dispatcher andof other railroad operating personnel
with whom contact may be necessary in the performance of such duties.
Comprehension

1.2.1 List the duties and responsibilities of a train dispatcher.

1.2.2 Name several other operating personnel with whom contact will be necessary
while performing the duties of a train dispatcher.

1.3 Understand the terminology used in relation to the job of train dispatching.
Comprehension

1.3.1 Match <specifio jargon with their meanings.

1.3.2 Define <specific word>.
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1.4 Understand the railroad's operating and safety rules, including federal regulations, as
they apply toboth a dispatcher's duties and to the railroad's operations ingeneral.
Comprehension

1.4.1 Explain the hours ofservice (HOS) regulation asit applies to a dispatcher.

1.4.2 Explain the hours of service (HOS) regulation asit applies to members of
train and engine crews.

1.5 Demonstrate clear and coherent communications skills and procedures with train and
engine crews, other dispatchers and other railroad operating personnel. Application

1.5.1 Explain the proper radio/phone procedure for communicating with train
crews, maintenance of way, etc.

1.5.2 Demonstrate a proper communications protocol between the dispatcher and a
train crew (or other personnel).

1.5.3 List tworeasons why<example of improper communications between a
dispatcher andMOWforeman> is an example of poor communications.

1.6 Demonstrate the ability to communicate with difficult (e.g., stubborn, irate, irrational)
people, including trainand engine crews, otherdispatchers and other railroad
operatingpersonnel. Application

1.6.1 List four reasons why an individual maybe uncooperative to work with.

1.6.2 Explain the procedure to follow when encountering a difficult or
uncooperative individual.

1.6.3 Given a <specific situation>, demonstrate the ability to achievea successful
resolution.

1.7 Demonstrate the ability toresolve conflicting requests for track time1. Application

1.7.1 Give an example of a conflicting request for track time.

1.7.2 Describe how to resolve the conflicting request.

1.7.3 Demonstrate the ability to resolve a situation in which conflicting requests are
made.

1.8 Demonstratethe ability to apply lifestyle training, including informationabout
shiftwork, to prepare for, and maintain, a career as a train dispatcher. Application

'Objective 1.7 emphasizes the ability tomanage people, not the ability tooptimally plan track use.
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1.8.1 Describe how working third shift will impact the lifestyle of a train dispatcher.

1.8.2 Identifyseveral potential work-related problems of continually working third
shift or being on-call with no regular scheduleand no regular days off.

1.8.3 Explain the relationship between shiftwork and fatigue.

1.8.4 List two countermeasures that can be employed to combat fatigue during a
shift

1.9 Demonstrate stress management techniques. Application

1.9.1 Define stress.

1.9.2 Describe the ill-effects of stress on-the-job.

1.9.3 Describe two techniques for managingstress on-the-job.

1.10 Know how to manage documents suchas rule books, bulletins, General Orders,
Special Instructions, etc. Knowledge

1.10.1 Explain the significance of an updated rule book.

1.10.2 Given a <specific> canceled rule, demonstrate updating your rule book.

2 Planning

2.1 Demonstrate the ability to assume or relinquish dispatcher duties in accordance with
applicable requirements and procedures. Application

2.1.1 Name documents and other sources of information that must be checked prior
to assuming responsibility for a desk.

2.1.2 Explain the general procedure for assuming responsibility for a desk.

2.1.3 Demonstrate the procedure for relinquishing duties to another dispatcher.

2.2 Demonstrate the ability to use information from passenger train schedules, freight
serviceschedules, and track usage schedulesand/orrequestswhen planningand
managing track use. Synthesis

2.2.1 Explain how to read a passenger train schedule.

2.2.2 Explainhow to read a track usage schedule.
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2.3 Judge train and trackuser priorities. Evaluation

2.3.1 Listfactors thataffect trackuserpriorities.

2.3.2 Given a <specific> scenario, prioritize a list ofcompeting track users (e.g.,
trains, MOW crews, inspectors, contractors).

2.4 Demonstrate the ability tounderstand and use all manual and computer-based
dispatcher planning aids employed bythe railroad. Application

2.4.1 List available manual and computer-based planning aids.

2.4.2 Explain how a <specific> planning aid is used.

2.4.3 Demonstrate use ofa<specific> manual planning aid to predict the meeting of
two trains.

2.5 Demonstrate the ability to prioritize adispatcher's own tasks, i.e., manage time
effectively, when planning and carrying out the day's activities (e.g., train movement
planning, radio use, record keeping). Evaluation

2.5.1 Prioritize the following <specifio dispatcher tasks.

2.5.2 Given a<specifio situation, select the task that takes precedence and explain
why that task takes precedence.

2.6 Demonstrate theability to manage train andengine crew logistics. Synthesis

2.6.1 List the HOS requirements for T&E crews.

2.6.2 Name individuals ordepartments who are involved in scheduling/replacing
T&E crews.

2.6.3 Explainthe procedurefor relievinga T&E crew.

3 Controlling track use

3.1 Know where to retrieve, and how to use (i.e., understand) information about the
physical characteristicsof the territory/ies for which the dispatcher will be responsible.
Comprehension

3.1.1 List two sources that contain information on the physical characteristics of a
territory.
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3.1.2 Given a <specific territory, orpartof a territory>, identify the nearestgrade
crossing.

3.2 Know theoperating characteristics of therolling stock used on the railroad as they
pertainto dispatching. Knowledge

3.2.1 Define thepower rating of each locomotive type used on yourrailroad.

3.2.2 List the types ofcars thatyour railroad uses in transporting goods.

3.2.3 List the operating characteristics (e.g., capacity, usage, tonnage, etc.) ofa
<specific type of> railroad car.

3.3 Know where to retrieveinformation aboutthe important physical and operating
characteristics ofall theequipment operated onrail, as they relate to train dispatching
and train operations. Knowledge

3.3.1 Name a source of information that contains physical and operating
characteristics of the locomotives used on your railroad.

3.3.2 Identify a sourceof information that contains maintenance-of-way (MOW)
equipment specifications.

3.4 Understand all forms of movement and protective authority used within the limits of
the territory being dispatched. Comprehension

3.4.1 List the available forms of train movement and protective authority.

3.4.2 Explain each form of train movement and protective authority.

3.4.3 Describe the scope and limitations of each form of train movement and
protective authority.

3.5 Demonstrate the ability to correctly issue all forms of train movement and protective
authority used within the limits of the territory being dispatched. Application

3.5.1 Explain centralized traffic control.

3.5.2 Explain an Automatic Block System (ABS).

3.5.3 Explain theprocedure for issuing authority in non-signaled territory.

3.6 Understand thegeneral principles of railway signaling. Comprehension

3.6.1 Explain howsignalsystems(ingeneral) work.
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3.6.2 Define a signal aspect

3.6.3 Define a signal indication.

3.6.4 Match signal aspects with their respective indications.

3.7 Demonstrate full awareness ofhow to plan beyond the limits ofa territory and to keep
adjoining dispatchers apprised ofinformation needed on approaching trains.
Application

3.7.1 Explain why it is important tokeep adjoining dispatchers apprised of
information needed on approaching trains.

3.7.2 List three pieces ofinformation about a train or its crew that an adjoining
dispatcher should know asa train moves into his orherterritory.

3.8 Demonstrate the ability to correctly apply and remove blocking devices. Application

3.8.1 Explain thepurpose of a blockingdevice.

3.8.2 Give three examples of when blocking devices are required.

3.8.3 Explain the procedure for applying a blocking device.

3.8.4 Name two circumstances in whicha blocking devicecan be removed.

3.9 Demonstrate the ability tocorrectly issue and remove speed restrictions. Application

3.9.1 Explain the purposeof a speed restriction.

3.9.2 Explain the procedure for issuing a speed restriction.

3.9.3 Define a temporaryspeed restriction.

3.9.4 Given a <specificsituation>, demonstrate issuing a speed restriction.

3.10 Understand track bulletins, train dispatcher bulletins, special instructions, and other
operational updates. Comprehension

3.10.1 Define a track bulletin.

3.10.2 Give two examples of a special instruction.

3.11 Demonstrate the ability to safely authorize, dispatch, and monitor the use of tracks by
non-shunting equipment and work crews. Application
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3.11.1 Define non-shunting equipment.

3.11.2 Give three examples of non-shunting equipment.

3.11.3 Explain the procedure(s) for dispatching non-shunting equipment.

3.11.4 List the precautions a dispatcher musttake to monitor non-shunting
equipment.

3.11.5 Describe the provisions of Roadway WorkerProtection.

3.11.6 Explain theprecautions a dispatcher must take to monitor work crews.

3.12 Know where to find operating andsafety rules (including who to apply to for rules and
procedures interpretation), federal regulations, phone numbers, emergency procedures,
and other relevant information when needed. Knowledge

3.12.1 Identifythe closest location (relative to a dispatching desk) where emergency
procedures can be found.

3.12.2 Identify who to go to with a rules interpretation question.

3.13 Demonstrate the ability to reasonably estimate travel times between two locations for a
variety of train make-ups over a variety of road, track, and operating conditions.
Synthesis

3.13.1 Describe the factors that determine a train's travel time between two points.

3.13.2 Given a <specifio makeup and operating conditions of a train, estimate its
travel time from <specific> point A to <specific> point B.

3.14 Demonstrate the ability to plan for, and arrange, train meets in the most expeditious
manner possible. Synthesis

3.14.1 Given <specifio conditions, explain step by step the procedure for arranging
a train meet between two trains.

3.14.2 Given <specifio conditions, plan a train meet between two trains.

4 Manage unplanned and emergency events

4.1 Where applicable to thejob of a train dispatcher, demonstrate theability to respond to
wayside defect detectors. Application

4.1.1 Explain the functionof waysidedefectdetectors.
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4.1.2 Name three different types of wayside defect detectors.

4.1.3 Explain the procedure for responding toa <specific> wayside defect detector.

4.2 Understand the procedure(s) to implement for an unplanned event or emergency.
Comprehension

4.2.1 Explain an unplanned event.

4.2.2 Give three examples of an unplanned event.

4.2.3 Explain the procedure to implement for a <specific> unplanned event.

4.2.4 Definean emergency.

4.2.5 Give three examples ofan emergency situation.

4.2.6 Explain the procedure to implement for a <specific> emergency situation.

4.3 Demonstrate the ability to implement aprocedure in response to an unplanned event or
emergency. Application

4.3.1 Demonstrate the ability to establish contact with required persons rapidly,
effectively, andin appropriate order.

4.3.2 Demonstrate the ability to clearly andaccurately inform, instruct, ordirect
train crews, emergency services, and railroad employees and officials as may
be appropriate.

4.3.3 Demonstrate the ability tocorrectly apply all appropriate, available methods
ofprotection for trains, employees, and property when anunplanned event or
emergency occurs.

4.4 Formulate a plan ofaction when encountering anevent for which noprocedure has
been established. Evaluation

4.4.1 Determine if a procedure exists for the event.

4.4.2 Devisea plan of action to take when encountering an event for whichthere is
not an established procedure.

4.4.3 Given the need to contact another individual to formulate a procedure, identify
who to contact.
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4.5 Demonstrate theability tocompensate for lostcapabilities when a computer or system
outage occurs within the dispatching center. Application

4.5.1 Explain the safety implications ofa CADS system outage.

4.5.2 Explain the procedure to follow when acomputer outage occurs within the
dispatching center.

4.5.3 Demonstrate use ofa backup system orprocedure(s) tofollow if a computer
or system outage occurs within the dispatching center.

5 Record keeping and report writing

5.1 Know all records a dispatcher is required toinitiate, maintain, and complete.
Knowledge

5.1.1 Name all records a dispatcher must maintain.

5.1.2 Select from among a series ofrecords those a dispatcher must maintain [as
opposed to those aChief orother operating personnel must maintain].

5.2 Demonstrate the ability tocomplete allrequired records using the means normally
provided to do so. Application

5.2.1 List the customary means for completing records.

5.2.2 Explain theprocedure to complete a <specifio record.

5.2.3 Explain all definitions, categories, fields, ranges, and terms used in
completing a <specifio record.

5.2.4 Demonstrate completing a <specifio record.

5.3 Where records are completed with the aid of mechanicalor electronic devices,
demonstrate the ability to complete these records manually in the event of failure of
the normal means. Application

5.3.1 State where to find the materials necessary to manually complete a <specifio
record.

5.3.2 Explain the procedure for manually completing a <specifio record.

5.3.3 Demonstrate manually completing a <specifio record for which an electronic
record is ordinarily completed.
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5.4 Know what reports adispatcher is required to initiate/complete. Knowledge

5.4.1 Name all reports adispatcher isrequired to initiate/complete.

5.4.2 Describe the circumstances under which adispatcher must initiate/complete a
report.

5.5 Demonstrate the ability to initiate/complete required reports using the means normally
provided to do so. Application

5.5.1 List the customary means for initiating/completing a<specific> report.

5.5.2 Explain the procedure for initiating/completing a<specific> report.

5.5.3 Explain definitions, categories, fields, ranges, and terms used when initiating/
completing a <specifio report.

5.5.4 Demonstrate the ability to initiate/complete a<specifio report.

5.6 Where reports are completed with the aid ofmechanical orelectronic devices,
demonstrate the ability toinitiate/complete reports manually in the event offailure of
the normal means. Application

5.6.1 State where to find the materials necessary to manually initiate/complete a
<specifio report.

5.6.2 Explain the procedure for manually initiating/completing a<specific> report.

5.6.3 Demonstrate manually initiating/completing a <specifio report for which
mechanical or electronic devicesare ordinarily used.

5.7 Where applicable, and where a computerized report-generating capability isprovided,
demonstrate the ability to properly specifyand obtainreportsbasedon all fields or
parameters that can be employedto generatesuch reports. Application

5.7.1 Describe the report-generating capabilities that a dispatcher has available
when initiating/completing a <specifio report.

5.7.2 Given <specific> fields of interest, explain the procedure for generating a
<specific> report.

5.7.3 Given <specifio fields of interest, demonstrate generating a <specifio report.
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Freight Operations

1.1 Know how to manage the transport of hazardous materials, including precautions,
emergency procedures, and their placement within a train. Knowledge

1.1.1 State where to find consist/bill of lading information on a train carrying
hazardous materials.

1.1.2 State precautions associated with transportinghazardous materials.

1.1.3 Outline an emergency procedure to follow in case of an emergency.

1.2 Demonstrate the ability to manage and dispatch helper services (e.g., an extra engine
or qualified pilot). Application

1.2.1 Explain the role/function of helper services.

1.2.2 Name three examples of situations in whichhelper services would be needed.

1.2.3 Explain the procedure for dispatching helper services.

1.2.4 Demonstrate dispatching helper services.

Electrified Territories

1.1 Understandthe grounding hazards associated with the electric traction power systems
(e.g., third rail or catenary) used by the railroad. Comprehension

1.1.1 Explain electric traction power.

1.1.2 Define a grounding hazard.

1.13 Name the groundinghazardsassociated with the railroad's electric traction
power system.

1.2 Understand the general relationship betweenphysical track sections and elements of
any form of electric traction poweremployed by therailroad, including the basic
mechanics of breakeroperation and the isolation of tractionpower sections.
Comprehension

1.2.1 Explain the relationship between physical track sections and electric traction
power.

1.2.2 Explain isolation of traction power.
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1.2.3 Explain the function of breakers in an electric traction power system.

1.3 Demonstrate the ability to rapidly effect (or communicate the need to effect) de-
energization of one or more specific traction power sections. Application

1.3.1 List a railroad dispatcher's responsibilities for de-energizing/energizing a
segment of track.

1.3.2 Identify the individual(s) who must be contacted in order to effect de-
energization/energization of a segment of track.

1.3.3 Explain the procedurefor de-energizing oneor more segments of electrified
track.

1.3.4 Givena <specific situation>, demonstrate rapidlyeffecting de-energization of
a <specific> segment of track.

5.2 Three Training Programs

The second and thirdgoalsof this project called for the development of model syllabi and
test designs for railroad dispatcher training. Three specific types of training were identified:

1. Initial dispatcher training. Initialdispatcher training includes learning the
fundamental skills andknowledge required to dispatch trains safely andefficiently.

2. Initial territory training. Initial territory traininginvolves applying, for the first time,
the skillsand knowledge gainedin initial dispatcher trainingto the actualwork
environment. The resultof imtial territory training is that thedispatcher becomes
"qualified" to dispatch trainson a particular territory. In the railroad industry,
qualifying on a desk,whetherit is their imtial territory or their sixthone, is often
referred to as "posting" or "cubbing."

3. Periodic refresher training. Periodic refresher trainingaddresses the need for railroad
dispatchers to maintain theirskills andknowledge of operating rules andprocedures.
Skills that are notused may be lost, and procedures that areused infrequently may be
forgotten. Periodic refresher training is intended to facilitate the maintenance of safe
and efficient standards of railroad dispatching, and reinforce recent training onany
new equipment or procedures.

The objectives specified in subsection5.1 provide the raw material for the formulation of the
three training types described above. The following criteria were used in selecting the objectives
for each of the three training types:

1. The target audiences for theinitial dispatcher training and initial territory training
should beindividuals who have noprior railroad operating knowledge orexperience,
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since many dispatcher trainees are being hired off the street, without any railroad
operations experience, and this trend is expected to continue.

2. To be applicable to the broadest range of railroad organizations, selection of
instructional objectives to be included in each of the three training programs should be
based on the premise that trainees will be learning to dispatch on a non-electrified,
freight operation, since a majority of railroads in the United States are currently non-
electrified, freight operations.

Table 2 presents a matrix depicting which instructional objectives (referenced by number and
organized by job function) were selected for the three different training programs. As can be
seen, often an objective is used for more than one training type. Instructional objectives were
selected as the basis for both the model syllabi and the test designs because they are broad
enough to sufficiently describe syllabus units without further elaboration, they are broad enough
to apply to different railroads, and they provide a uniform frameworkfor developing the test
designs. It is up to each individual railroad to develop more specific performanceobjectives
based on these instructional objectives as well as those developed by each railroad.
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Table 2. Instructional objectivesfor three trainingprograms

Training Type

Initial Initial Periodic
Objective Dispatcher Territory Refresher

Job Function No. Train inq Training Traininq

General Prerequisites 1.1

1.2

1.3 V

1.4 V V
1.5 >/
1.6 V
1.7 V V
1.8 V V
1.9 >/ V
1.10 V V

Planning 2.1 V V >/
2.2 V V
2.3 >/ V V
2.4 V V V
2.5 V V V
2.6 V V

Manage Track Use 3.1

3.2 V
>/

3.3 V V V
3.4 V V ,
3.5 >/ >/ V
3.6 V V
3.7 V V V
3.8 V V
3.9 V >/
3.10 V
3.11 V V V
3.12 V V
3.13 yl V
3.14 V V

ManageUnplanned and Emergency Events 4.1 V V
4.2 V V
4.3 V V V
4.4 V V
4.5 V V

Record Keeping and Report Writing 5.1 V V
5.2 V V
5.3 V V
5.4 V V
5.5 V V
5.6 V V V
5.7 V V V

Freight Operations F1.1 V V V
F1.2 V V

Electrified Territories E1.1

E1.2

E1.3
Total 44 24 25
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6. DEVELOPMENT OF MODEL SYLLABI

Section 6 discusses theprocess used in developing the three model syllabi. It begins with a
generaldiscussionof syllabi, and proceeds to addressspecific issuessurrounding syllabi
development for railroad dispatcher training. The sectionconcludes with the presentation of a
syllabus implementation tool that can be used with the model syllabi.

6.1 Elements ofa Syllabus

A syllabus servesseveral purposes. It provides information to the trainees about the goalsof
the course, the content of the course, and what is expected or required from the trainees. It also
aids the instructional designer in clearly and conciselyorganizingthe course. A well-organized
syllabus shouldprovide a schedule or calendarof events, or someothermeaningful organization
of the course lessons, instructional units, or segments to be taught and learned. An effective
syllabus will serve as a road map to the trainee, providing general direction about where trainees
are going and useful information about how to get there, and will helpthe trainerfollow the
intended schedule of activities once the course has begun.

The primary focus in developingthe model syllabi was on collecting and organizing the
content within each syllabus; that is, what information should be included in each syllabus, and
in what order the information should be presented. Although beyond the scope of this project, a
complete syllabus should also contain the following elements:

• General course description/goals/objectives. A general description of the course should
be included along with the overall course goals or objectives. Explicitly providing course
goals or objectives helps the trainees to understand what is expected of them and
delineates what the trainees will be able to do at the end of the training. It provides "the
big picture." A description of the instructional methods that will be used may be
included here as well.

• Course meeting times and location(s).

• Instructor information, including name(s) and contact information. Titles of instructors,
office hours (if any),relevantphone numbers,mailbox locations (for homework
assignments),email addresses, and emergency contact informationshould all be
included.

• Information on themeans of assessment, including quizzes, exams, written and other
assignments, and their duedates. As much as possible, specific duedates should be
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included, and should beclearly tied to the schedule orcalendar ofevents. Grading
re-examination policies should be included here as well.

• Class participation, attendance and other class policy information. This information
provides guidance to the trainees asfaraswhat is expected of them during training. For
example, specifying that class participation is required will facilitate greater two-way
interaction between the instructor and trainees. Furthermore, such policies help the
trainee inmaking difficult decisions about whether ornot to miss a class ordelay an
assignmentdue to an extenuating circumstance.

• Any other relevant information and useful resources. It is important that thetrainees be
made aware ofall resources that are available tohelp them succeed intheir training and
become dispatchers. Some examples include the availability ofself-paced computer-
based training modules for remedial training orassistance, access toa video library ofa
railroad's territory, or location of useful reference materials.

6.2 Syllabus Development Process

Syllabus outlines were developed for the initial dispatcher training syllabus and the periodic
refresher training syllabus. However, upon consideration of the training activities involved in
initial territory training, itwas determined that a syllabus checklist would be more practical than
asyllabus outline. Whereas the content and timeliness ofclassroom-based training can be
controlled by the trainer/instructor, the events, timing, and sequence ofactivities on-the-job
cannot becontrolled. Once a trainee accompanies a dispatcher tolearn on-the-job, the day's
activities onthe territory dictate what skills will bedeveloped. Furthermore, trainees learning on
different territories will beexposed todifferent dispatching activities atdifferent times during
their OJT. Thus, while onetrainee may experience a trainwith an engine outof service on their
first day,it maybe a week before a second trainee experiences a similarsituation. A checklist
specifies all of theactivities thatmust be addressed, but doesnot impose an orderon when those
activities must be learned.

Every railroad willdevelop a different syllabus, basedon their unique environment and
circumstances, and theirrespective syllabi will naturally reflecttheseunique differences as well.
Consequently, theemphasis in this taskwason the process for developing the model syllabi
rather thanon thefinal product (remember, the syllabi aremodel syllabi); similarly, theemphasis
in developing the testdesigns wason theprocess rather than the final product (the test designs).

Some objectives, and consequently some syllabus instructionalunits, may not be includedin
the three model syllabi since the scope of the project is limited to the safety aspects of
dispatching trains. Objectives not directly related to safety, but important to dispatching trains or
working in the railroad environment, should be added to a railroad's dispatcher training syllabus
as warranted. An example is a railroad's policy regarding sexual harassment, which is
important, but not directly related to the safety aspects of railroad dispatching.
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6.2.1 Initial Development of Model Syllabi

A bottom-up approach wasusedtoorganize the instructional objectives into instructional
units and outlines for the initialdispatcher and periodic refresher traimng. Figure4 presents a
schematic for thisbottom-up approach. The instructional objectives organized in subsection 5.2
servedas the startingpointfor the development of each syllabus outline.

The objectives were then clustered, or grouped together, according to their content and
informational similarity. Content-based category names were then given foreach group of
objectives. Forexample, fortheinitial training syllabus, which Figure 4 represents, 44 original
objectives (bottom of figure) were grouped into24content-based categories (middle of figure).
Thisprocess wasrepeated until a satisfactory set of six broad-based categories hadbeen
developed. This final setof categories became the instructional units for the training syllabus
outline, and the content-based categories then becamesubheadings for the instructional units.
The syllabus outline, also shown in Figure 4, shows the interplay andorganization among the
instructional objectives, thecontent-based categories (subheadings) andthe instructional units.

Thisiterative process of organizing instructional objectives into moregeneral categories
served to impose a logical (based on informational content) order ontotheobjectives forthe
initial dispatcher andperiodic refresher training syllabi. The number of iterations thatit tookto
organize and group objectives intoinstructional unitsforeachsyllabus differed, depending on
the number of objectives andthe informational contentcontained therein. Forexample, it took
two iterationsto organizethe instructional objectives into a syllabusoutlinefor the periodic
refreshertraining since relatively few skills were being addressed, while it took multiple
iterations to develop the syllabus outline for initial dispatcher training, since it addresses a wide
array of training skills.

Development of the syllabus checklist for initial territory training began by grouping
instructional objectives based on informational similarity. However, after the instructional
objectives were grouped into these categories, no further ordering was imposed (i.e., no further
iterations). The categories became the instructional units, and then checklist items were
developed that addressed each of the instructional objectives. Figure 5 provides a schematic for
the development of the checklist items for the initial territory training syllabus. As shown in the
figure, the instructional objectives feed into the instructional units, and both the instructional
objectives and the instructional units feed into the checklist items. There was at least one
checklist item developed for each instructional objective. A subject matter expert reviewed the
checklist items, and after making several additions to the list, concluded that they were
appropriate for use on-the-job. The checklist is meant to be comprehensive, but not exhaustive.
Individual railroads are encouraged to refine the checklist items, and develop additionalchecklist
items that address their unique situations.

6.2.2 Industry Review and Validation

After the initial setof syllabus outlines andchecklist wasdeveloped, feedback was again
solicited from a setof industry and ATDD union representatives. Reviewer feedback helped to
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hone the content, format and structure of the outlines and checklist. Reviewers were asked to
focus their attention on the following concerns:

• Based on your experience and knowledge ofrailroad dispatching, is the organization of
the outline logical and practical?

• Are there any omissions in instructional units and/or subheadings? Should we produce
more subheadings for a particular instructional unit? Fewer?

• Do you haveany general suggestions, comments or criticisms?

• Do you see value in using asyllabus checklist rather than following an outline when
training dispatchers on their initial territory/ies?

6.23 Issues Relevantto Developing and Using Syllabi

In addition to developing the model syllabi, issues relevant tothe development and
implementation of each syllabuswereexamined. These issues included:

• Instructor preparation.
• Training delivery techniques.
• Training aids.
• Minimum training time to master theobjectives.
• Prerequisite knowledge or experience.
• Optimal class size.
• Cost for delivering training.
• Cost for developing the training.

63 Syllabus Implementation Tool

To aid in determining which instructional objectives should be addressed first within a
particular syllabus instructional unit, a tool was developed toclassify instructional objectives
into lowor high complexity learning outcomes based on Bloom'staxonomy ofeducational
objectives (5J. The tool was implemented in the syllabus outlines for the initial dispatcher
training andperiodic refresher training syllabi. This tool is not applicable to thechecklist for
initial territory training, however, since ordering the instructional objectives is notan issue in its
implementation.

Categorizing instructional objectives intolow andhigh complexity learning outcomes
enables a traineror instructional designer to organize dispatchertrainingwithina particular
instructionalunit based on the complexity of the learning outcomes of various instructional
objectives. As a rule of thumb, skills based on less complex learning outcomes should be
learned first, followed by skills that are based on more complex learning outcomes. An
introduction to the syllabus tool is provided in this section, while its application is discussed
more thoroughly in subsections 7.1 and 7.3.
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According to the level of learning outcome associated with each instructional objective (see
subsection 4.2 for a discussion ofBloom's taxonomy) and the degree to which an objective
required other objectives as prerequisites, relatively elementary or basic instructional objectives
were placed in the bottom tier (low complexity). These objectives were essentially building
blocks for other, more complex, instructional objectives within a specific job function. For
example, it is important to understand track bulletins, railroad dispatcher bulletins, special
instructions and other updates (objective 3.10) before learning how to authorize, dispatchand
monitor track use by workcrews (objective 3.11), since the updates will affect how workcrews
are dispatched and protected. It is important to note that the instructional objectives withineach
job function are not presentedin any particular order, except where objectives related to the
knowledge of a dispatchingmethod or procedure naturally precedes objectives that relate to the
application of that method or procedure. Objectives that were not directlyconsidered building
blocks to other objectiveswithin a job function, and did not require other objectives to be learned
first, were also placed in the bottom tier. For example, learning how to manage your own rule
book with various addenda, corrections, and changes (objective 1.10) was categorized as a low
complexity objective because it is not a direct building block to another objective, and it does not
require other objectives to be learned first.

Complex instructional objectives that required other objectives to be learned first within a job
function were placed in the top tier (high complexity). In general, objectives in the lower tier
have simpler learning outcomes than those on the upper tier. Table 3 presents the results of
classifying all of the instructional objectives into either a low or high complexity level based on
their learning outcomes. Instructional objectives are separated by general job function and listed
by number in Table 3.
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Table3. Two-tier classification ofinstructional objectives

Complexity
Job Function Objective No. Learning Outcome Low High

General Prerequisites 1.1 Comprehension
1.2 Comprehension V
1.3 Comprehension V
1.4 Comprehension V
1.5 Application V
1.6 Application V
1.7 Application V
1.8 Application V
1.9 Application V
1.10 Knowledge V

Planning 2.1 Application V
2.2 Synthesis V
2.3 Evaluation V

• 2.4 Application V
2.5 Evaluation V
2.6 Synthesis V

Manage Track Use 3.1 Comprehension V
3.2 Knowledge V
3.3 Knowledge V
3.4 Comprehension V
3.5 Application V
3.6 Comprehension V
3.7 Application V
3.8 Application <
3.9 Application V
3.10 Comprehension V
3.11 Application V
3.12 Knowledge V
3.13 Synthesis <
3.14 Synthesis V

Manage Unplanned and Emergency Events 4.1 Application V

4.2 Comprehension V
4.3 Application V
4.4 Evaluation V

4.5 Application V

Record Keeping and Report Writing 5.1 Knowledge V
5.2 Application V
5.3 Application >/
5.4 Knowledge V

5.5 Application V
5.6 Application V

5.7 Application V

FreightOperations F1.1 Knowledge >/

F1.2 Application V

Electrified Territories E1.1 Comprehension V

E1.2 Comprehension V
E1.3 Application >/
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7. MODEL SYLLABI

Model syllabi arepresented for three different training programs: initial dispatcher training,
initial territory training, andperiodic refresher training. Each is discussed, in turn, below.

7.1 A Model Syllabus for Initial Dispatcher Training

A model syllabus for imtial dispatcher training is presented in thissection. First, the
development of the syllabus is discussed, then the syllabus is presented, andfinally, issues
relevant to using the model syllabus are discussed.

7.1.1 Syllabus Development and Use

The model syllabus for initialdispatcher training wasdeveloped on thepremise thattrainees
had no prior railroadexperience and arebeingtrainedto dispatchon a largefreightrailroad.
Forty-four instructional objectives were identified. The 44 objectives were grouped into 24
distinct content-based categories. The content-basedcategories were then reviewed for
commonality by three raters. As a result of this review, several iterations of organizing the
content-based categories occurred. Eventually, six instructional units were developed,
accounting for all 24 content-based categories and all 44 instructional objectives.

The resulting syllabus outline is presented in Table 4. The outline consists of six
instructional units and 24 subheadings that directly correspond to the content-based categories.
The instructional units and subheadings are arranged in such a way as to generally progress from
more fundamental dispatcher skills to more complex ones, with the exception of administrative
functions, which have been placed last. In general, if the order of the syllabus outline is
followed, new learning should build on previous learning.

All 44 instructional objectives are included in the second column ofTable 4. Each
instructional objective corresponds to a subheading (formerly a content-based category) in the
syllabus outline. In several cases, instructional objectives are associated with more than one
subheading. For example, since knowledge of operating and safety rulesplays suchan important
part in railroad dispatching, the objective related to knowledge of rules, objective 1.4, is
associated with almost everysubheading. Of course, different ruleswillbe learned depending on
which partof thesyllabus is being covered. Asa second example, thefollowing twoobjectives
are associated with multiple subheadings because they are applicable in several parts of the
syllabus outline: understand all forms of movement and protective authority used within the
limits of theterritory being dispatched (objective 3.4) and demonstrate the ability tocorrectly
issue all forms of train movement and protective authority used within the limits ofthe territory
being dispatched (objective 3.5).
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Table 4. Syllabus outlinefor initial dispatcher traimng

Instructional Units and Subheadings Instructional Objectives

Introduction to dispatching
1.1 Introduction to the railroad: business practices and the

operating environment
Introduction to the operating rules
Railroad safetyrules andapplicable FRA safety
regulations (e.g., HOS,drugandalcohol testing)

1.1,1.2,1.3

1.4

1.4

1.2

1.3

Personal, interpersonal, and managementskills
2.1 Communications and interpersonalskills
2.2 Adaptingto the lifestyleof a dispatcher

1.5,1.6,1.7
1.8,1.9

3. Operating characteristics
3.1 Operating characteristics of rail equipment(including 1.4,3.2,3.3

rolling stock, train handling, brakes, vehicle dynamics
and control)

3.2 Hazardous materials (General) 1.4, F1.1

4. The mechanics of dispatching: Controlling andprotecting
trackoccupancy
4.1 Blocks and signal systems
4.2 CTC

4.3 Track warrants/Form D's/Direct Train Control
4.4 Speed restrictions, bulletinsandspecialinstructions
4.5 Blocking devices
4.6 Non-shunting equipment andwork crews(including

the RoadwayWorkerProtectionrules)
4.7 Communications systems and CADS
4.8 Physical characteristics of aterritory: trackmechanics,

switches, crossings, derails.

5. The artof railroad dispatching
5.1 Managing track use
5.2 Arranging train meets
5.3 Planning beyond the limits of yourterritory
5.4 Managing train and engine crewlogistics
5.5 Managing unplanned and emergency events
5.6 Hazardous material transport (Specific)

6. Administrative functions
6.1 Manage documents
6.2 Assuming/relinquishing duties at the beginning/end

of a shift

6.3 Record keeping and report writing
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1.4,3.4,3.5,3.6
1.4,3.4,3.5,3.6
1.4,3.4.3.5

1.4,3.4,3.5,3.6,3.9,3.10
1.4,3.4,3.5,3.6,3.8
1.4,3.11

1.4,3.4,3.5,3.6
3.1

2.4,2.2,2.3,2.5, F1.2
1.4,2.3,2.4,3.13,3.14, F1.2
1.4,3.7
2.6

1.4,3.12,4.1,4.2,4.3,4.4,4.5
1.4.F1.1

1.10

1.4,2.1

1.4,5.1,5.4,5.2,5.3,5.5,5.6,5.7



The ordering of the instructional objectives within each subheading of the syllabus outline is
based on the results of the syllabus implementation tool described in subsection 6.3. It is
recommended that objectives that fall in the "low" complexity category be addressed before
objectives that are classified as "high"complexity for each of the syllabus unitsor content-based
categories. For example,in subheading 5.5 in Table 4, entitled"Managingunplannedand
emergency events," the following objectives should be addressed first, accordingto Table 3,
because they have less complex learning outcomes: understand the railroad's operating and
safety rules (objective 1.4);knowwhere to find operating and safety rules (objective 3.12) when
needed; demonstrate the ability to respond to wayside defect detectors (objective4.1); and
understand the procedure to implement in response to an unplanned or emergencyevent
(objective 4.2). These four objectives providea foundation for learning the objectives with more
complexlearning outcomes: demonstrate the ability to implement a procedure in response to an
unplanned eventor emergency (objective 4.3), formulate a planof actionwhen encountering an
event for which no procedure has been established(objective4.4), and demonstrate the ability to
compensate for lost capabilities whena computeror systemoutageoccurswithin the dispatching
center (objective 4.5).

7.1.2 Issues Relevant to Initial Dispatcher Training

There are a number of issues or considerations related to implementing the syllabus outline
for an initial dispatcher training program. Issues that directly or indirectly affect use of the
syllabus in training dispatchers include:

1. Instructor preparation.
2. Training delivery techniques.
3. Training aids.
4. Minimum training time to master objectives.
5. Prerequisite knowledge or experience.
6. Optimal class size.
7. Costs for developing and delivering the training.

Each of these issues is addressed below, beginning with a general discussion of the issue, and
followed by specific examples.

7.1.2.1 Instructor Preparation

There are two recommendations for instructor preparation. First, subjectmatter experts
(SMEs) should be used whenever possibleto impart information in their particulararea of
expertise. These individuals can provide a wealthof valuable experience, insight, and "lessons
learned." In many of the railroad dispatcher training programs that were visited, the instructors
were veteran railroad dispatchers. In addition, the use of guest SMEs (e.g., signalmaintainer,
railroad policeman, or train andengine crewmember) to impart specific knowledge can enhance
thelearning experience because the instructor is able to offerpersonal reallifeexperiences.
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The second recommendation is toensure that instructors have had some background in
delivering traimng, since training requires specific skills. Many trainers were dispatchers prior
tobecoming instructors, and may have never received formal training onhow todeliver
instruction. To make training most effective, itis recommended that all instructors complete a
"train the trainer" program so that they are properly equipped with the appropriate instructional
methods andtechniques to railroad dispatchers.

7.1.2.2 Training Delivery Techniques

There are several training delivery techniques that may be used toconvey information to
trainees during thecourse of initial training. They include:

• Lectures.

• Discussion.

• Role-play.
• Field trips.
• Computer-based training(CBT).
• Simulation.

Each ofthese methods has its advantages and disadvantages. According to(2), the decision
touse a particular delivery technique depends primarily on four factors:

1. Practical constraints such asavailability of equipment, facilities, resources and
funding.

2. The learning context and type oftask that is tobe learned (e.g., rules, procedures, or
decision-making skills).

3. Atechnique's attributes (the ability ofa technique tofacilitate certain types of
learning).

4. Trainee or learner characteristics.

Inaddition toconveying the necessary information that trainees need todevelop dispatching
skills, training must also allow the student to practice the skills that he orshe will use on the job.
While some training delivery techniques will bemore appropriate for conveying new
information to trainees, other techniques will be more appropriate forenabling trainees to
practice newly developed skills.

Lectures areappropriate when introducing concepts, rules, andprocedures. According to(3J,
some positive attributes of people as a method of, or medium to, delivering training include the
fact thatpeople are extremely interactive, adaptable, and flexible, and peopleare capable of
possessingempathy toward trainees in challengingor difficult training situations. However,
people are extremely expensive compared to other delivery methods. Lectures may be used, for
example, when introducing rules or exposing trainees to the operating characteristics of rail
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equipment for the first time. Lectures may also be ideal for introducingtrainees to the various
types of movement authorities used by the railroad.

Discussions are useful when trainees must learn difficult concepts or procedures, or when
there are ambiguous rules involved with learning a skill. Discussions enable a trainee's specific
concernsand questions to be addressed in detail due to the less structured nature of a discussion.
Discussions can also be used by an instructor to implementgenerativelearning strategies (8),
where a trainee takes an active and constructive role in learning a particular skill, concept, or
procedure by incorporating newinformation with prior information in orderto generate new
associations between them (3), rather than having the information and associationspresented to
them, as in a lecture. Generative learning through discussion may take longer than other types of
learning; however, the"depth of learning" is deeper once the skill, procedure, orconcept is
learned. Discussions maybe usedafter trainees have practiced a difficultor complicated skill,
such as managing a minoremergency, which may require a series of dispatcher-initiated actions.
Correctand incorrect trainee responses can be discussedamong the class and instructor, and
alternative approaches to a solution (there is usually more thanonewayto resolve theproblem)
can also be explored.

Role-playing may be useful when training interpersonal and communicationsskills, such as
when a dispatchermustcommunicate to an irate, threatening individualwho demands track time
when there is none available. Role-playing may also be very effective in training dispatchers
how to manage unplanned and emergency events. However, instructors are cautioned that role-
playing, when conducted in front of others, can cause some individuals to become distracted and
anxious by feelings ofembarrassment. If this is a problem, an alternative is to conduct role-
playing between a trainer and a trainee, or even between two trainers so that trainees learn
vicariously through demonstration. It is also beneficial to have a backup technique that can be
used in case trainees are uncomfortable with role-playing. Training aids can be used in
conjunction with role-playing to produce a more realistic environment.

Field tripsare appropriate when hands-on experience is warranted, or when a trainee would
benefit most from fully experiencing a particular situation. For example, field trips may be used
to introduce trainees to a dispatching office and to maintenance and other field departments (both
to meet people and to see the physical components of a department). Field trips also provide a
trainee the opportunity to experience first-hand the extreme noise levels in the cab.

One of the most recent developments in deliveringtraining involves the use of computers.
Computer-based training, or CBT, has several advantages over more traditional instructor-based
training (adapted from (2)):

• Computers can presentinformation consistentlyand tirelessly, in different locations and
at different times.

• Computers have multimedia capabilities, including sound, video, graphics, and text.
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• Computers can storeand present an extremely largeamount andvariety of information;
and computers can seamlessly recordall of a trainee's responses.

• Computers have the ability to train on an individual or a group-based level.

• Immediate and individualized feedback and evaluation of trainee performance.

CBThas several potential uses in dispatcher training:

• Rules, concepts, and procedurestraining.
• Problem-solving (e.g., resolve conflicting track use requirement demands).
• Remedial training.
• Skillspractice (e.g.,properly complete a trainordersuchas a FormD).

When using CBT, however, it is important to maintain some degree of instructor interaction
toprovide guidance, help, and support, and toanswer any questions that the trainee may have
about theCBT, or that theCBTcannot answer. CBT does not completely substitute for the
instructor; rather, it supports an instructor's effort in training individuals to become railroad
dispatchers. As such, it should be viewed as an instructor's tool.

Inorder to facilitate the transfer oflearning from the training environment tothe dispatching
environment, it is important to make the training environment assimilar to the actual dispatching
situation as possible. Interactive simulators offer the closest experience to the actual dispatching
environment, and thus,theyare extremely useful in training dispatchers. Simulators are ideal for
trainee practice of newly acquired skills, particularly high-level skills, such as executing train
movementauthoritiesand schedulingmeets and passes.

It is important to note that these delivery techniques are not mutually exclusive, and in fact,
all of thesetechniques can be employed over thecourse of a dispatcher training program. For
example, lecturesmay be used to introduce basicmaterials and information; field trips maybe
used to provide hands-onexperience;and discussions may be used to articulateor clarify a
difficultconcept or procedure. Finally, simulation may be employedso that traineesget the
opportunity to practice the skills they will use on the job.

For further discussion of different training delivery techniques and their attributes, and for
guidance in selecting a particular technique, see (2).

7.1.23 Training Aids

Training aids facilitate an instructor's lesson plans, and trainees' learning, by providing
additional media in which to convey information to trainees. Training aids also facilitate trainee
practiceof newlydeveloped skills. Aidsand delivery techniques are both training media,and
there is no clean division between the two. For example, CBT is both a training delivery
technique and a trainingaid. What is important is that both facilitate instruction and learning.
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Instructors have a variety of training aids available to them for use when training new
dispatchers. They include:

Tools of the trade (e.g,. a train sheet, train order forms, rule book).
Printed text.

Slides.

Pictures and drawings.
Videotapes.
Computers/CBT.
Mockups.
Games.

Paper and pencil simulation.
Interactive simulation.

Original materials should be used whenever possible to give trainees experience with the
actual materials that they will use when they dispatch. Experience with the actual materials
facilitates transfer of training from the classroom to the dispatching office. A copy of a
Movement Permit Form (Form D) is presented in Figure 6. Actual Movement Permit Forms
should be used when trainees are learning how to properly complete and issue them.

Printed text, which is inexpensive to produce and duplicate, offers a portable, permanent, and
easily accessible reference and record. Printed text is helpful when learning verbal information
such as rules and procedures. Information that is referred to over and over, or that is infrequently
accessed, but critical, should be printed and provided to trainees for their reference.

Video, slides, pictures and other graphics are particularly suitable when it is necessary or
advantageous to convey visual attributes or spatial relationships. Still graphics such as slides,
photographs,and drawings may be used, for example, if learning signalaspects and indications,
or when learning designs of different highway-rail crossing warning devices. Slides,
photographs, and drawingscan provide close-up views that show enlarged details (3). Videos
are ideal when conveying information that requires movement to understand, such as when
learningrailroad car coupling, or the physical aspects of track switching. Videos should also be
usedwhen it is advantageous to zoomin and out for close-upand telephoto views, or if it is
beneficial to show elapsed or compressed time periods (3), suchas when demonstrating the
frequency withwhich cars illegally crossa busy grade-crossing. Useof visual aids, bothstill and
motion, also reinforces verbal knowledge learning.

Computers and CBT, as training aids rather than asstandalone delivery techniques, can be
used to provide multimedia capabilities toa lecture. A discussion ofCBT is provided in
subsection 7.1.2.2. Forfurther discussion of the attributes ofdifferent training aids, see (2).

7.1.2.4 Minimum Training Time to MasterObjectives

Current industry practice regarding adequate training time provides guidance asto the
rriinimum time required to master training objectives. The range ofinitial dispatcher training
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times for the programs thatwere examined in conjunction with this project was between three
and22 weeks. Initial dispatcher training programs lasted an average of 11 weeks. All of the
Class 1 railroads that were examined devoted at least 10 weeks, and had an average of 15 weeks,
while the shortline andregional railroads devoted anywhere fromthree to six weeks to their
initial training. Basedoncurrent practice, it is recommended that railroads devote at least
10weeks to initial dispatcher training, corresponding to boththe minimum timespent by the
Class 1 railroads that were visited, and the average number of weeksthat all of the railroads
visited spent oninitial dispatcher darning. It is most important thattheskills beacquired,
regardless of the time it takes.

7.1.2.5 Prerequisite Knowledge or Experience

It was found that until recently most dispatchers came from the ranks of clerks and tower
operators. However, this career path nolonger exists in most railroads because centralized,
computer-aided dispatching systems have enabled railroad dispatchers to do the jobsthat clerks
andtower operators once did, andthus, railroads haveeliminated many of these jobs. Asa
result, railroads are now hiring individuals "off the street" withno railroad-specific experience to
fill their need for railroad dispatchers. Consequently, trainingprograms must start with very
basic informationabout railroading, including an introduction to the various units or departments
that makeup a railroad, andlessonson railroad terminology. Previously the clerksand tower
operators had this knowledge andusedit as a foundation whentheybegantheir training to
become railroaddispatchers. Trainingprograms can no longercount on this foundation.

The syllabus for initialdispatchertraining assumes that the trainees have no prior railroad
experience, and therefore the prerequisites necessaryto learn how to dispatch trains are included
in the syllabus. If a class of trainees has prior railroad experience, some of the prerequisite
objectives specified in the syllabus may be omitted. All trainees should have a basic foundation
or framework which they can use when learning how to dispatch, whether through formal
training at the beginning of the dispatcher course, or based on previous railroad experience.
Even if an entire class of trainees has prior railroad experience, however, the "Personal and
interpersonal skills" instructional unit, including objectives on communications skills and
adapting to the lifestyle of a dispatcher, should not be omitted from their training. Furthermore,
no rules training should ever be omitted, regardless ofprior railroad experience.

7.1.2.6 Optimal Class Size

The optimal class size depends primarily on the resources available (e.g., access to a
simulator, or classroom size). The maximumnumber of trainees in the eight programs that were
examined was 18. Johnson CountyCommunity College (JCCC), whichoffers a dispatcher's
training program in conjunctionwith BurlingtonNorthern Santa Fe, limits their class size to 15.
Availability of interactive simulators is probablythe greatest constraint. Based on information
from site visits, it is recommended that when interactive simulators are available, no more than
twostudents shouldsharea simulator so thateach can obtain sufficient exposureand hands-on
experience with the simulated system. Thus, forexample, if a railroad owns five training
simulators, the class size would be limited to 10 trainees.
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7.1.2.7 Costs for Developing and Delivering Training

Information about thecosts fordeveloping and delivering initial dispatcher training was
gathered from several different sources, including a few of the programs thatwere visited and
some non-railroad organizations thatprovide at least some dispatcher training or CBT
development.

Development costsof initial dispatcher training primarily involve thetimeandsalaries of
those involved inthe development process, typically subject matter experts (dispatchers, chief
dispatchers, MOW department supervisors, etc.), instructors, and operations managers. Some of
the railroads that were visited used an outside consultant, atleast part-time, to help them
organize and structure their framing program. One rule ofthumb for calculating training
development costs, provided bya trainer in the Federal Aviation Administration (FAA), is to
estimate 30hr ofdevelopment time forevery hour of finished training. Administrative costs
should alsobe factored into the overalldevelopment costs.

Development ofCBT involves the conversion ofexpert-based skill sets into computer-based
instructional units or modules. Theprimary costs ofCBT development are, thus, associated with
the salaries ofsubject matter experts, who must help convey the technical aspects (skill sets) of
railroad dispatching, and the salary(ies) ofone ormore computer programmers, who can convert
the information into computer-based instruction. Many companies specialize in custom-
designed CBT, andcan helpa railroad develop theirownCBT program. Hardware andsoftware
expenses mustalsobe considered, though thesecostshavesteadily dropped over the last few
years.

As anexample in thelower range of CBT development costs (and scope), ajointeffort bya
freight and a passenger railroad to develop a single CBT module for instruction ondispatching
overautomatic blocksignal territory costabout $20,000. Asanexample of CBTdevelopment
costs in the upper range, onerailroad thatwasvisited wasin the process of developing a
comprehensive CBT programthat will cost, in the end, approximately $400,000in salariesand
consultant fees. The program will covermultiple topics, including safety and operating rules,
lessons on dispatcher operatingpractices,and introductions to the different railroadoperations
departments and various types ofmovement authorities used by that railroad.

Implementationcosts for CBT are minimal once the CBT has been developed and the
hardwarehas been acquired. Costs include hardware maintenance, software upgrades, and
troubleshooting support.

Smaller railroads may choose to use non-railroad resources for training. Two organizations
offering training are JCCC and the Railway Education Bureau. A railroad may elect to send
newly hired dispatcher trainees to JCCC for their training. JCCC's dispatcher training program
costs just under $4000 per trainee, and includes both initial training and OJT (14 and 10 weeks,
respectively). The RailwayEducationBureauoffers a variety of self-paced lessons and
workshop-style courses for railroad skills training. Though the Bureau does not provide
dispatcher-specific training, it does offer rules training on bothNORACand GCOR rules. A
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railroad may choose tocontract out this portion oftheir dispatcher training. Each rules training
workshop costs about $4000 and coversup to 15attendees.

12 A Model Syllabus for Initial Territory Training

Initial territory training concentrates onapplying those skills that have been acquired during
initial dispatcher training. Initial territory training consists of two components: learning the
physical characteristics ofa territory for which adispatcher will beresponsible, and learning
how to dispatch thatparticular territory. Since somuch of learning thespecific physical
characteristics of a territory depends upon the unique environment and circumstances in which
the territory is situated, it was found to be more useful to focus the discussion in this section on
that portion of initial territory training that covers learning how todispatch a particular territory.

While initial dispatcher training occurs in a controlledenvironment with lessons that can be
well-organized andplanned in advance, mostof imtial territory training (theportion
concentrating on howto dispatch ona particular territory) takes place at a dispatcher's desk, "on-
the-job," where it is subject to the events and circumstances of a particular territory, ona
particular day,during a particular period of time. Dispatchers training at different desks will
most likely experience different situations atdifferent stages of their training. Since the events
that transpire during a shift cannot be controlled by aninstructor, and because every territory is
different in itscharacteristics and itsinstructor (i.e., the current dispatcher), anapproach other
than a syllabus outline must beused toorganize initial territory training. Achecklist thatmirrors
a syllabus in basic content, but that does not prescribe anorder orsequence ofaccomplishment,
was therefore developed. Achecklist provides guidance and standardization across different
training situations, but it also allows for flexibility inthe order/sequence in which the training
occurs. The checklist developed inthis section addresses both learning the physical
characteristics ofa territory aswell as learning how todispatch onthat territory; however, the
discussion focuses primarily on the portion ofinitial territory training that covers learning how to
dispatch ona particular territory. Issues related tolearning the physical characteristics ofa
territory are briefly discussed where relevant.

7.2.1 Checklist Development and Use

The process ofdeveloping the initial territory checklist began with the set ofinstructional
objectives identified in subsection 5.2 for imtial territory training. Abottom-up approach similar
to that used in the development of the initial dispatcher training syllabus was taken to organize
the 24 objectives into six broad-based categories that became instructional units. Checklist items
were then developed for each ofthe instructional units based on the instructional objectives.
Figure 5provides agraphic representation ofthe process used to develop the syllabus checklist
for initial territory training.

The checklist items specified in this section should be used asa model for railroads to
develop their own checklist. Depending on the unique characteristics ofaparticular railroad,
checklist items will be added or modified. For example, additional items which cover specific
details about physical characteristics ofaterritory should be added to the checklist. Such items
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can be used by an instructorto make sure that the trainee has learned all of the critical piecesof
information related to thephysical characteristics of a territory priorto beginning their training at
a dispatcher's desk. The checklistitems that cover physical characteristics that are provided in
this reportcoversomeof the basic information that mustbe learned, but there likely will be
many other characteristics that are unique to the territories of different railroads, and therefore,
must be added to the checklist. In fact, it is likely that the checklist will have to be modified for
every territory within a railroad to ensure that all of the differences across territories are covered.
Thefinal checklist should ensure thattrainees (a)know thespecific physical characteristics of
their territory, and (b) know how to use, or apply, this information, as well as the information
fromthe initial dispatcher training, when dispatching.

At theendofeach checklist itemthere is a number which refers to the instructional objective
that the checklist item addresses. Objectives arecategorized into six(6) general units (inbold).
Theseunits are provided to help the dispatcher-instructor organize their observations of, and
instruction to, the trainee. Thechecklist, presented in Table 5, includes a listof some example
checklist items that couldbe included in initial territory training. Railroads are strongly
encouraged to add many more items in their own checklists.

Dispatcher-instructors should check off, initial, and date each checklist item as the trainee
accomplishes the associated activities. Trainees should be familiar with the checklist as well,
andshould helpthedispatcher-instructors checkoff the itemsas the trainees complete eachitem.
It is not necessary for trainees to complete the activities in a prescribed order, however; it is
important thattrainees become proficient at all of the activities by theend of the initialterritory
training. If a particular item is not applicable to a particularsituation at a desk, the dispatcher-
instructor may write N/A (not applicable) for that item.

7.2.2 Issues Relevant to Initial Territory Training

Issues that directly or indirectly affect use of the proposedchecklist in training dispatchers on
their initial territory include:

1. Instructor preparation.
2. Training delivery techniques.
3. Training aids.
4. Optimal class size.
5. Minimum training time to master objectives.
6. Costs for developing and delivering the training.
7. Accountability.

Each of these issues is discussed in detail, below. Prerequisite knowledge does not warrant
furtherdiscussion, though, since it is assumed that traineeshave acquired the necessary skills to
dispatch by the timethat they begin their initial territory training.
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Table 5. Checklistfor initial territory training

1. Physical characteristics of a territory

Retrieve information aboutthe physicalcharacteristics ofthe territory. (3.1)

Identify all bridges, tunnels,and ruling gradesalong the territory. (3.1)

Identify all grade-crossings along the territory. (3.1)

Recall anylocal/municipal restrictions (e.g., atgrade-crossings) andwheretheyapply (3.1)

Point outmajoryards, turnouts, sidings, anddiamonds along the territory. (3.1)

Point outcrewchange points, away-from-home terminals, initial terminals, equipment layover
facilities, and crewreporting points. (3.1)

Locateall passengerstations along the territory. (3.1)

Identify majorcustomers along the territory, and the types of commoditiesthat are moved
across the territory. (3.1)

Properly place the helperengine(on thehead-end to pull oron the reartopush). (3.1)

Explain the ramifications ofthe decision to pull orpush the train. (3.1)

Determine train and engine crewqualifications on the territory. (3.1)

Determine when a pilot isnecessarytoguide atrain overportions ofterritory on which the
crew is not qualified. (3.1)

2. Familiarity with the dispatching desk

Identify the location ofrailroad operating andsafetyrules andemergency procedures
information when needed. (3.12)

Identify who toapply towith questions/clarifications/interpretations ofrules. (3.12)
Identify where tofind additional information about therolling stock (locomotives, cartypes,
brake mechanics, etc.), orwho toask, when they lack the relevant knowledge necessary to
make adecision regarding the rolling stock. (3.3)

Competentlyuseeach piece ofequipment onthedispatcher's desk(computers, radios,
phones, train sheet, etc.). (3.12)

3. The mechanics of dispatching: Controlling and protecting track occupancy
Correctly issue all forms oftrain movement and protective authority usedwithin the limits ofthe
territory being dispatched. [List everyform ofmovement/protective authority used onthe
territoryand provide a line tobechecked off foreach authority] (3.5)

(List movementauthority No. 1)

(List movementauthority No. 2)

(List movementauthority No. 3, etc.)

Apply and remove blocking devices.(3.8)

Issue and remove speed restrictions. (3.9)

Protect MOWcrews, contractors, and others who work on ornearthe tracks (includes RWP
rules). (3.11)
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Table 5. Checklist for initial territory traimng (continued)

4. The art of railroad dispatching

Read and interpret track usage requests and train schedules. (2.2)
Prioritize competing track users. (2.3)

Use planning aids(e.g., string chart) to schedule a meet orpass between two trains. (2.4)
Taskprioritization. That is, when carrying out the day'sactivities, has the dispatcher
demonstrated thattheyareableto avoid unnecessarydelays orwrongly prioritize competing
trains or requests fortrack time. (2.3,2.5)

Communicate relevant information that a dispatcheron an adjacentterritory needs when atrain
departs the territory. (3.7)

Estimate travel timesbetween twolocations fora variety oftrain make-ups overavariety of
road, track, and operating conditions, i.e.,Can the trainee predict meets and passes well in
advance

in orderto plan accordingly. (3.13)

Estimate train running timesbetween stations, control points, interlockings, mileposts, and
otherrailroad identifying points. (3.13)

Identify with the properterms locationsidentified bytheirlocal orslang names, phrases and
terms. (1.3)

Identify unofficial identifying points by theirslang reference. (1.3)

Prioritize train meets with minimal delay inaccordancewith priorities established byschedule,
crewon-dutytimes(e.g., HOSlimitations), priorityof the train's contents, inorderto match up
with a relief crew, etc. (3.14)

Monitoratrain and engine crews' HOS. (2.6)

Provide reliefto atrain and engine crew whose HOS has expired. (2.6)

identify when a helperengine is required. (F1.2)

Respond to a wayside defect detectorthat reports a problem. (4.1)

Managean emergency (contact the necessary people; instructthe train and engine crew
aboard the train, and others involved; coordinate rescue/evacuation/precaution activities,
etc.). (4.3)

Developand carryout contingency plans when unplanned and/or emergencyevents occur.
(4.3)

5. Hazardous materials

Listprecautions to be taken when transporting hazardous materials (F1.1)

Explain emergency procedures to take inthe case of a hazardous materials-associated
derailment/collision. (F1.1)

Identify where, orhow,to retrieve information about the specific contents of the hazmatcar(s).
(F1.1)

Useall precautions in managing trainsthatcarry hazardousmaterials. (F1.1)
6. Administrative duties

Assume/relinquish dispatcherdutiesatthe beginning orend ofashift. (2.1)
Initiate andcomplete recordsusingthe computer. (5.2)
Initiate andcomplete reportsusing the computer. (5.5,5.7)
Initiate and complete reports manually (in event ofa computer/powerfailure). (5.6)
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7.2.2.1 Instructor Preparation

It is important fordispatcher-instructors to have at least some background intraining
methods. Railroads typically select dispatchers who have atleast several years ofexperience to
serve as dispatcher-instructors for the OJT portion of initial territory training. Railroads should
train these individuals (,train the trainer"), or arrange for their training, to ensure thatdispatcher-
instructors have the proper skills to train others. Asdiscussed in subsection 7.1.2.1, training has
its own setof required skills. A "train the trainer" program also helps to maintain consistency
and uniformity across different dispatcher-instructors byproviding the same training framework
toall dispatcher-instructors. Dispatchers should spend a rninimum oftwo years working as a
dispatcher and have atleast six months experience on the territory before overseeing atrainee for
on-the-job training.

7.2.2.2 Training Delivery Techniques

Physical characteristics of theterritory should be learned prior to sitting down at a desk to
train on-the-job, since many of a dispatcher's operating practices and decisions depend on this
fundamental knowledge. Thebestmethod to learn the physical characteristics of a territory is to
getout and ride the territory. Riding the head end of a train will give the trainee first-hand
experience with the specific features ofa territory such asascending/descending grades and
locations of highway-rail grade crossings. Thetrainee canalso ask theengineer or conductor
questions about a territory thataffect the functioning of the train or itsmovements along the
territory. This methodis the one mostfrequently used by the railroads that werevisited. An
alternative method for trainees to learn the physical characteristics of a territory is to have them
study videotapes of the territory. However, this methodis notpreferred becausethe trainee
cannotdirectly and fully experience all of the territory's features. It can be expensive and time-
consuming to arrange for a trainee to travel thousandsof miles away to ride a territory; however,
knowledge of a territory's characteristics helps dispatchers make critical decisionsabout the
movement of trains along that territory, which translates into saved lives and more efficient train
movements, both of which result in increased revenues and decreased costs. Videotapes may be
used as a supplemental training aid for those dispatchers or trainees who would like to review the
physical characteristics of a particular territory, however, videotapes are not a substitute for
riding a territory.

There are several considerations that must be made when choosing a training delivery
technique for the on-the-job portion of initial territory training. To begin, training involves the
application of previously learned material. In addition, it is hands-on, and takes place in a real
operatingenvironment. Thus, delivery techniques must not be obtrusive, and they must be
flexible enough to accommodatethe variousworkloadsthat a dispatcher-instructor experiences
during a shift. Technique selection will depend on the currentcircumstances of a territory, but
effort should be made when choosing a delivery technique to meet as many of the
aforementioned criteria as possible. Forexample, lecturing is not an appropriate delivery
technique for the OJT portion of initial territory training; however, discussions betweena
dispatcher-instructor and a trainee areappropriate, since discussions do not have to be pre
planned, they are flexible inboth timing and content, and if they begin to interfere with the jobof
dispatching, the discussions can be carried on elsewhere at a later time.
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Compared to initial dispatcher training, the OJT portion ofinitial territory training will be
different for each trainee because ofthe variety ofdispatcher-instructors and the array of
different circumstances happening ateach desk every day. As discussed above, one way in
which to reduce such variance is through instructor preparation such asa "trainthe trainer"
program.

Atraining delivery technique oriented toward trainee feedback is verbal debriefing, where a
trainee, the dispatcher-instructor, the Chief dispatcher, and other operations personnel, convene
once a week toevaluate and discuss the trainee's progress. Some railroads have implemented a
system inwhich the dispatcher-instructor reports a trainee's progress ona written form. Anoral
briefing includes adispatcher-instructor's input, but it also encourages dialogue between the
trainee and the dispatcher-instructor and other railroad personnel. Such a verbal protocol can be
usedfortrainee feedback, answering questions, anddiscussion.

7.2.2.3 Training Aids

Because ofthe constraints ofOJT (the dispatcher-instructor still has the responsibility to
dispatch trains while training, training occurs inreal time, and itoccurs in a safety-critical
operating environment), dispatcher-instructors have an extremely limited selection oftraining
aidsavailable to them for usewhen ttaining new dispatchers. Aids include toolsof the trade and
printed text materials. Since training ison-the-job, tools of the trade (e.g., paper train sheets and
CTCcomputers) will be usedout of necessity. Printed documents, suchas rule book, track
charts, and bulletins, that are also considered tools of the trade, will beused incarrying out
dispatching tasks as well. Printed text references such as notes from initial dispatcher training,
or a listof steps designed toaida trainee in completing certain procedures used in initial
dispatcher traimng, should also beused when necessary. Inaddition, videotapes of a territory's
physical characteristics canbeused toperiodically re-familiarize a trainee with a territory's
characteristics.

Workbooks, or "advanced organizers," may also be used to helpstructure the trainee's
learning experience whileon-the-job andduring the learning of physical characteristics. A
workbook or organizer can help by preparing trainees forwhat to lookfor during OJTor during
a road trip, andcanprovide assignments thatmake the trainee answer questions aboutwhatthey
have observed or done. This increases a trainee's accountability for learning, and helps the
trainee to focus on the critical elements of the job or territory.

7.2.2.4 Optimal Class Size

The current practice by all of the railroads that were visited was to place one trainee with one
dispatcher at one desk for initial territory training. This practice is recommended, since more
than one trainee may complicate the issue of authority at a desk for a given time (e.g., if a train
crew speaks to multiple dispatchers over the course of 30 min), and may overload the dispatcher-
instructor. Furthermore, it is recommended, wherever possible, to assign a trainee to "post" with
only one dispatcher-instructor on each territory to avoid potential confusionand conflicting
advice.
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7.2.2.5 Minimum Training Time to Master Objectives

To determine a rnimmum training time for mastering the training objectives for initial
territory training, training materials from multiple programs were reviewed. Railroads typically
divide their initial dispatcher training into classroom training and OJT. OJT corresponds to
training new dispatchers on their first (or second) territory. In some, but not all, of the programs
that were reviewed, the time that was allotted for OJT also included learning the physical
characteristics of a territory. To be conservative, the OJT times reported by the railroads will be
treated as if they correspond only to the OJT portion of dispatcher training. Consequently, the
time required to learn the physical characteristics of a territory (mostly accomplished via field
trips) will be treated separately.

The range of minimum initial territory training times for the programs that were visited, or
for which information was received, was between two and 17 weeks for training on a territory.
Some railroad programs initially train railroad dispatchers on two or more territories, and
therefore the time dedicated to territory training in these programs will be longer. For example,
one Class 1 railroad that was visited devotes 18 total weeks to train on two territories; the time is

divided into two nine-week training sessions. One additional railroad did not specify an amount
of time allocated for territory traimng; rather, they reported that they trained their dispatchers
"until qualified."

For the railroad programs that reported specific training time periods, the average initial
dispatcher training program lasted seven weeks. The Class 1 railroads spent an average of
10 weeks of training per territory, while the shortline and regional railroads devoted an average
of four weeks of training per territory.

Rather than recommending that all railroads devote a prescribed minimum time for the OJT
portion of their initial territory training, railroads should establish criteria that determine when a
dispatcher is qualified on a territory, such as completion of the checklist items developed in this
section. As a rule of thumb for curriculum planning, however, railroads may want to devote at
least seven weeks of initial territory training per territory to ensure that all of the checklist items
(and therefore all of the training objectives) are covered. Seven weeks was the average duration
of the railroad OJT programs that were examined.

In addition, one to two weeks should be allocated for the trainee to learn the physical
characteristics of the particular territory. This amount of time primarily includes the time
necessary to take field trips along the territory,but can also be used by the trainee to study and
review track charts and other useful informationthat will help them learn the physical
characteristics more effectively.

Thus, it is recommended that railroads spenda totalof nine to ten weeks on initial territory
training, coveringboth physicalcharacteristics training (one to two weeks) and "posting" at a
particular desk (rnimmumof seven weeks per desk).
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7.2.2.6 Costs for Developing and Delivering the Training

Instructors' salaries constitute the majority of the costs associated with developing and
delivering initial territory training; however, if the territory that the dispatcher will be
dispatching is remotely located, the costs of traveling to and from the physical territory should
also be factors into the overall training costs. Instructors include dedicated trainers, dispatcher-
instructors, chief dispatchers, other operations personnel, and anybody else involved in the
development or delivery of initial territory training. An instructor's time may be spent up front
developing the checklist, while a chief may spend some time each week providing feedback to
the trainee and monitoring their performance in the form of a verbal debriefing.

7.2.2.7 Accountability

Success of the checklist depends upon accountability of the checklist users. Likely users of
the checklist include the dispatcher-instructor, the trainee, and the individual overseeing the
overall initial territory training (e.g., trainer, Chief dispatcher, or Supervisor of Train
Operations). Some recommendations on how to share this responsibility follow.

Dispatcher-instructors will be the primary users of the checklist, and are encouraged to date
each checklist item as they sign-off, and to make notes on their checklist. They should be able to
answer any questions that the individual ultimately overseeing the trainee's progress during the
initial territory training (trainer, Chief dispatcher, etc.) may have regarding the trainee's progress.

The trainee should also be provided with a checklist so that they may mark it up separately
from the dispatcher-instructor. Trainees should sign and date each checklist item only after they
believe that they have accomplished the task or mastered the skill specified by each checklist
item. It should be made clear to the trainee that he or she will be evaluated upon "mastery" of
the territory, so it is in their best interest to sign-off on checklist items only after they feel that
they have mastered each one.

The individual overseeing the overall initial territory training (e.g., Chief dispatcher,
Supervisor of Train Operations, or trainer) can also play a role in sharing the responsibility for
initial territory training and for successful use of the checklist. The overseer can use the same
checklist as a means and guide to spot test the trainee via observation, or as an impetus for
discussion with the trainee. The individual responsible for the trainee's initial territory training
can also sign-off each of the checklist items after observing the dispatcher accomplish the items
or after meeting with the trainee and discussing their progress. The individual responsible for the
initial territory training may also use the checklist to discuss the trainee's strengths and
weaknesses and to solicit the dispatcher-instructor's opinion of the trainee's competencies in
various areas covered by the checklist.

It is importantto recognizethat if dispatcher-instructors' involvementin trainingnew
dispatchers increases, however, there should be someformof compensation to matchthe
increase in responsibility. Currentpractice by some railroads is to pay dispatchers an additional
hour's wageseach day that they have a "poster." Subsection 10.3.3discusses some of the issues
in compensating dispatchers for their increased responsibilities in draining dispatcher trainees.
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73 A Model Syllabus for Periodic Refresher Training

A model syllabus for periodic refresher training is presented in this section. First, the
development of the syllabus is discussed, then the syllabus is presented, and finally, issues
relevant to using the periodic refresher syllabus are discussed.

7.3.1 Syllabus Development and Use

Periodic refresher training addresses the need for railroad dispatchers to maintain skills that
are required to safely and efficiently dispatch. Periodic refresher training is based on the premise
that people, and the circumstances of their lives, change. Lifestyles may be altered over time,
and skills that are not used may be lost. The standards or methods of dispatching may change,
particularly in automated environments. In addition, the amount of supervision that employees
once received has decreased substantially in many work environments.

Periodic refresher training incorporates operational rules training (as required by 49 CFR
217.11) and hazardous materials training (as required by 49 CFR 172.704), but it also covers
topics and skills that are critical to railroad dispatching but that are used infrequently. Two
examples include completing paper forms and movement authorities manually when ordinarily
completed on a computer and following emergency procedures that have not been used in over a
year. Periodic refresher training also addresses interpersonal skills that are used when
communicating with other departments, train and engine crews, and other dispatchers, as well as
lifestyle training. Since periodic refresher training addresses the need to maintain skills over
time, major changes in dispatching technology (e.g., computer-aided dispatching overhaul)
typically are not covered by periodic refresher training, but rather they are usually addressed, and
the dispatchers are trained, as the changes arise. Furthermore, routine procedural changes in
dispatching are usually addressed through dispatcher bulletins and updated timetables as the
changes arise, though this does not preclude them from being introduced during periodic
refresher training. More often, periodic refresher training addresses maintenance of those
dispatching procedures that have already been learned.

Subsection5.2 identified specific objectives that periodic refresher training should address to
maintain safe and efficient dispatching standards,and to ensure that dispatching skills are not
lost or eroded over time. The following syllabus outline provides a logical order and structure to
those instructionalobjectives that were identified. The same bottom-up approach used to
organize the objectives for the initial dispatcher training syllabus outline was used to organize
the instructional objectives for the periodic refresher training syllabus outline. Since there were
fewerobjectives in the refresher trainingsyllabus, the process of structuring the objectiveswas
very brief.

Objectives aregrouped into four instructional units. Table 6 presents the syllabusoutlinefor
periodic refresher training. Three of the four instructional units contain subheadings which
correspond to content-based categories. One of the instructional units, hazardous materials,
however, does not contain any subheadings. Hazardous materials originated as a content-based
category, but sinceit did not "belong"with anyothercontent-based categories, it remained
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Table 6. Syllabus outlineforperiodic refreshertraining

Instructional Units and Subheadings Instructional Objectives

1. Personal and interpersonal skills
1.1 Communications and interpersonal skills 1.7
1.2 Adapting to the lifestyle of a dispatcher 1.8,1.9

2. Hazardous materials 1.4, F1.1

3. The mechanics and artof railroad dispatching
3.1 Controlling and protecting track occupancy 1.4,3.3,3.6,3.4,3.5,3.11
3.2 Managing track use 1.4,2.4,2.3,2.5
3.3 Managing unplanned and emergency events 1.4,4.2,4.3,4.4,4.5
3.4 Transferring responsibility of trainsto/from adjacent territories 1.4,3.7

4. Administrative functions

4.1 Manage documents 1.10
4.2 Assuming/relinquishing duties at the beginning/end of ashift 1.4,2.1
4.3 Record keeping and report writing 1.4,5.1,5.4,5.3,5.6,5.7

separate and became its own instructional unit. The instructional objectives associated with each
subheading are listed in the second column ofTable 6; because the instructional unit 'hazardous
materials' does not contain any subheadings, instructional objectives are directly associated with
it

Since this syllabus outline is essentially a subset of the syllabus outline developed in
subsection 7.1, the order in which the instructional units are presented follows that of the
subsection 7.1 syllabus. The instructional units are generally arranged so that the content
contained within each unit becomes successively more complex as the training progresses. Thus,
training begins with the simpler concepts and activities, such as communications skills, and
progresses to more complex activities, such as managing emergencies. Furthermore, based on
the results of the syllabus implementation tool described in subsection 6.3, the instructional
objectives within each subheading are ordered according to the complexity ofeach objective's
learning outcome. Instructional objectives that fall into the "low" complexity category should be
addressed before objectives that fall into the "high" complexity category. For example, based on
Table 3, it is recommended that within subheading 3.2, entitled "Managing Track Use," both
objective 1.4, operating and safety rules, and objective 2.4, demonstrate the ability to understand
and use all manual and computer-based dispatcher planning aids employed by the railroad, be
addressed before objective 2.3, judge train and track user priorities, and objective 2.5,
demonstrate the ability to prioritize a dispatcher's own tasks when planning and carrying out the
day's activities, since objectives 1.4 and 2.4 contain lower learning outcomes (comprehension
and application, respectively) than objectives 2.3 and 2.5 (both are evaluation).

132 Issues Relevant to Periodic Refresher Training

Periodic refresher training consists essentially of a subset of instructional objectives from the
initial dispatchertraining. Thus, many of the same issues that are relevant to using the syllabus
for initial dispatcher training are relevant to using the syllabusfor periodicrefreshertraining.
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Those issues include:

1. Instructor preparation.
2. Training delivery techniques.
3. Training aids.
4. Minimum training time to master objectives.
5. Optimal class size.
6. Costs for developing and delivering the training.

Each of these issues is addressed below. Where there is overlap with discussion of issues in
subsection 7.1, reference simply will be made to that section rather than present the same
information again. In addition, prerequisiteknowledge or experience is not an issue since
refresher training focuses on the maintenance of already-acquired skills and knowledge.

7.3.2.1 Instructor Preparation

Instructor preparation for periodic refresher training is similarto instructorpreparationfor
initial dispatcher training. SMEs with dispatchingexperience shouldbe used wheneverpossible
and the instructor should have some background in training others. Since periodic refresher
training is much more limited in scope than initial dispatchertraining, it is likely that only
dedicated instructors will be used. See subsection 7.1.2.1 for a discussion of the use of SMEs

and a discussion of training the trainer.

7.3.2.2 Training Delivery Techniques

Almost all of the delivery techniques discussed in terms of initial dispatcher training can also
be used for periodic refresher training. They include:

Lectures.

Discussion.

Role-play.
Computer-based training (CBT).
Simulation.

Each of these techniques is discussed in subsection 7.1.2.2. Role-playing may be particularly
appropriate for refreshing interpersonal skills, while CBT is ideal when reviewing already-
learned rules and procedures. Simulation is particularly appropriate for skills practice.

73.2.3 Training Aids

All of the training aids that can be used in initial dispatchertraining can be used for periodic
refresher training as well. Some aids may be more likely to be used than others, however,
depending on their ability to hone already-learned dispatcher skills, and their ability to facilitate
training of individuals who already have a lot of experience and a basic framework in which to
learn. The most likely candidate training aids for periodic refresher training are:
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Printed text.

Slides.

Pictures and drawings.
Computers/CBT.
Games.

Interactive simulation.

Any training aid can beused forrefresher training; however, since dispatchers arealready
proficient at their job,many training aids may be unnecessary. Instructors can usevery simple
aids such as printed text and pictures toconvey the training information to their expert subjects.
Games canbe used for interpersonal skills (along with role-playing). Interactive simulation can
also be used, as discussedabove, for honing operational skills. See subsection 7.1.2.3 for a
complete discussion of various training aids.

73.2.4 Minimum Training Time to Master Objectives

None of the programs that were visited hadrefresher training programs otherthanannual
rules training and hazardous materials training. Thus, in the absenceof information with which
to compare, periodic refresher training should lastas longas necessary for trainees to complete
the refresher training syllabus and address therelated objectives. Dispatchers should becapable
of learning quickly because they have already established a framework of knowledge andhave
been dispatching forat least a few years. It is estimated thatperiodic refresher training canbe
completed in as shortas two to three full days.

7.3.2.5 Optimal Class Size

Optimal class size for periodic refresher training is similarto optimal class size for initial
dispatcher training, dependingprimarily on access to resources such as classroom size,
availabilityof instructors, facilities (e.g., simulators), and materials.

73.2.6 Costs for Developingand Delivering Training

Costs for developing anddelivering periodic refresher training are tied directly to the salaries
associated with the instructor's timeand the dispatchers' time, since railroads are payingfor
dispatchers to be awayfromtheirdesks during this time. The cost of trainingmaterialswill be
negligible, except if simulators are used. However, it is important to note that the costs
associated with obtaining, operating and maintaining simulators for periodic refreshertraining
will be shared with initial dispatcher training.

Railroads have the optionof contractingout their rules trainingto an outside training
organization, such as the Railway Education Bureau, which, as described in subsection 7.1.2.7,
offers NORAC and GCORrules training for up to 15 attendees at a cost of $4000.
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8. DEVELOPMENT OF TEST DESIGNS

Section 8 is divided into two parts. Subsection 8.1 describes the four steps involved in
developing a test design, while subsection 8.2 discusses some of the issues involved in designing
tests. The designs and recommended practices are not intended to be a "one size fits all" rigid
set of standards but rather a minimum foundation and "best practice" set of recommendations to
be used as a starting point in the review or creation of testing for railroad dispatchers. The
development of test instruments is beyond the scope of this study and must be done by each
railroad to accommodate its unique characteristics and the nature of its dispatching environment.
Each instructional objective will have several performance objectives associated with it. A
railroad should base the actual test items on performance objectives specific to its operation.

8.1 Test Design: Four Steps

The development of a test design involves four steps. They are:

1. Select the appropriate objectives.

2. Create a table of specifications based on the objectives and their associated learning
outcomes.

3. Adjust the number of test items in the table of specifications as necessary to reflect the
relative importance of specific objectives, topic areas or skills.

4. Specify the number and format of test items in the table of specifications.

The generalapproach in test design is to create trials (test items, problem sets, check lists,
etc.) which represent the activity associated witheachentry in the table of specifications. The
actual number of trials to prepare for each matrix cell are based on external criteria. The criteria
used might include theperceived importance of theactivity, the instruction time spent covering
the activity, or thefrequency with which the activity is performed in the real world.

This approach to testdesign is not theonlyonethatmay be used, although it is theonemost
commonly employed, particularly when driven bya system ofinstructional objectives. Readers
desiring a broader discussion ofthe approach are directed to(9_), which presents a clear and
easily read discussion ofthe relationship between Bloom's taxonomy ofcognitive learning
outcomes (5) and the conduct ofevaluation. Readers with further interests in the subject oftest
construction and administration should search thetopic area ofEducational Tests and
Measurements, which abounds with texts addressing the subject.
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In each testdesign, it is important to equate the type of skills required toanswer the test
items with the type ofskills described in the instructional objectives. For example, an objective
that calls for the understanding ofa rule is not accurately measured by a question that requires
the rote recitation of that rule.

8.1.1 Stepl: SelectAppropriate Objectives

Intest design, performance rather than instructional objectives are typically used as the basis
for the creation oftests because instructional objectives do not provide the level ofspecificity
necessary tocraft appropriate test items. Performance objectives are written using observable,
measurable vocabulary; thus, well-written performance objectives virtually dictate the form that
their representative test item(s) will take. Instructional objectives were used asthe basis for the
test designs in this project, however, because the test designs must beapplicable tothe wide
range of variations that exist in a dispatcher's tasks among allof the different railroads. Whereas
performance objectives provide a desired measurable framework for test design, instructional
objectives have the benefit ofbeing broadly applicable. By selecting instructional objectives, it
becomes possible tocreate a uniform framework for test design.

Thus, when choosing the content for the tests, individual railroads should begin by selecting
the instructional objectives that they want totest. When developing the actual test designs,
however, individual railroads should use the performance objectives associated with the
instructional objectives as thebasis for their testdesigns.

The instructional objectives that were selected for each ofthe three different training
programs insubsection 5.2 were also the ones selected for each of the three test designs. While it
might be reasonable in some cases to notusesome of theinstructional objectives selected for the
test designs proposed in this report, great care should betaken before disregarding any objective
coveringsafety or regulatory topics.

8.1.2 Step 2: Create a Table ofSpecifications

The purposeof this step is to ensure that the type and subject matter of test items createdwill
reflect the nature of thecourse objectives. A tableof specifications has twodimensions:
instructional (or performance) objectives, and associatedlearning outcomes based on Bloom's
taxonomy (5).

8.13 Step 3: Adjust Table of Specifications to Reflect Relative Importance

The next step in the test design process is to adjust the table of specifications. There are
many ways in which to adjust the table, depending on the goals of the test and the criteria set
forth by the test designer. Three possible ways in which to adjust a table of specifications for a
test design are:

1. To reflect the relative importance of the tasks specified by the objectives.
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2. To reflect the proportion of time a dispatcher spends in performing the tasks specified
by the objectives.

3. To reflect the proportion of time spent during training to obtain mastery in performing
the tasks specified by the objectives.

The tables of specifications presented in the following sectionswere revised to reflect only
the first of the adjustment approaches discussed above- the relativeimportance of the tasks
specified by the objectives. Specific dispatching center and training experience are required to
implement the secondand third adjustmentmethods. It is importantto understand, however, that
the tableof specifications can be adjustedto reflect any number of approaches; furthermore, the
table can be adjusted to reflect multiple approaches.

8.1.4 Step 4: Specify the Format and Number ofTest Items

The actual number of test items to be asked on a given test depends on a host of different
factors, including test reliability and time availablefor testing. The format of test items is
determined by the nature of the objectives to be tested. These and other factors that influence the
number and format of test items to use in a test are discussed in subsection 8.2.

8.2 Considerations in Developing Test Designs

This section discusses some of the issues involved in designing tests. Each issue is discussed
in general terms here, while their specific applications are discussed after each test design in
subsection 9.

The following test design issues are discussed:

1. Reliability.
2. Selecting passing levels.
3. Cost and time of test administration.

4. Validity.
5. Speed versus power of a test.
6. Criterion-referenced versus norm-referenced testing.
7. Number of test items.

8. Format of test items.

9. Time permitted to take the test.
10. Formative versus summative tests.

11. Use of subject matter experts in test design.

8.2.1 Reliability

Reliability, as applied to test construction anduse, refers to theconsistency of scores a test
produces. Simply stated, a reliable testwill produce the same, or approximately the same, results
every time it is used. There is nosuch thing as a perfectly reliable test. Even a highly refined
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and standardized test like the SAT examination taken by high school students as a condition of
college entry, is not 100percent reliable. The degree to which a test is reliabledependson its
standard error of measurement.

8.2.1.1 Measuring Reliability: the Standard Error of Measurement

All tests have a certain amount of errorin theaccuracy of the individual scores theyproduce.
This error is a result ofproblems in the design of a test as well as of chance factors. There are a
number of ways in which the reliability of a test can be measured or estimated, however.
Measuring the standard errorof a test aidsthe testdesigner in reducing the errorin subsequent
tests, therebyincreasing its reliability, and facilitates the selection of a passingtest score.
Subsections 8.2.1.2 and 8.2.2 address these latter two issues.

The standard error of measurement indicatesthe probable rangeinto whicha given
individual's "true" score actually falls. If thestandard error of measurement fora testis 3 points
and an individual answers 87 test items correctly, that individual's "true" score falls somewhere
between 84 and 90 points.

In thoseinstances where 20 to 30 individuals at a timetakea given test, it is possible to
directly compute the standard errorof measurement Formulas suchas thosefound in (10)may
be used for this purpose, although this and similarapproaches require an understanding of
statistical analysis. For smaller programs, and in instances were the time is not available to
performthe necessary calculations, the readermay wish to consider a simplerough estimateof
the standard error of measurement (11):

Se =0.432Vk

where

k = number of test items

The results of this calculation must be understood to be a rough estimate at best, but should
give some insight as to the amount of error that may well surround a score. Tests with a small
number of test items are particularly at risk. For example, a 20 item test would have an
estimated standard error of measurement of nearly 2 points (10 percent error) while a 100 point
test would have an estimated Se of 4 points (4 percent error). If a "passing" level of 80 percent
was set for the 20 point test (16 points), actual scores in the range of 14 to 18 points (70 percent
to 90 percent) might be considered as passing when this estimation of standard error of
measurement was taken into account. No specific recommendation for dispatcher training
programtestingis made here, but programs that determine employee retention on the basis of
test scoresmay wish to takethe conceptof error in measurement underconsideration.

Another method used to estimate the standard error of measurement involves randomly
dividing a test in half (assuming that the test items are all of the sametype), andthenstatistically
comparing how people didon thetwohalves of the test. Individuals should doequally well (or
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poorly) on both halves. If this does not occur, it is likely that some of the test items are
inconsistent, and the test may be said to have a high "standard error of measurement."

8.2.1.2 Recommendations to Improve Reliability

One of the simplest ways to maintain reliability is to ensure that what is being taught is that
which is being tested. The use of a syllabus helps both the instructor and the trainee by
formalizing the instructional process and providing an instructional "road map" to follow. When
instruction diverges from the syllabus to which the test is tied, trainees begin to guess at more of
the answers to the test items, and as a result, test reliability decreases.

In a statistical as well as a practical sense, reliability is reduced when an insufficient number
of test items are asked on an examination. Following a test design when writing test items is
helpful in this regard since it increases the likelihood that all of the pertinent material is
represented. The actual number of test items asked should be a function of the number of
specific skills and understandings to be assessed. Certainly, each important or complex skill
should be tested by a number of test items to reduce the possibility that the outcome of the test is
not heavily influenced by random guesses or misunderstandings of test items by a test taker. It
makes no sense whatsoever, in this approach to evaluation, to prepare tests with a number of test
items neatly divisible by 5 or 10 (such as the traditional 10 question quiz or 100 question final
test). The appropriate number of test items for a test is the number of test items it takes to
adequately represent the knowledge and skills being assessed.

One way to support the reliability of testing at the completion of training is to provide large
amounts of practice of the skills during the course of study that will be covered by the final test.
Unscored practice tests or quizzes can be especially valuable when students understand that the
final test will require similar kinds of performance. It should be noted here that instructor lecture
is generally considered to be a weak method for the teaching of skills. As a rough rule of thumb,
no more than 1/3 of instructional "air time" should be filled with the sound of the instructor's

voice. The remaining 2/3 of instructional time should be spent on what is sometimes termed
"supervised practice" in which trainees are presented with problems to be solved or tasks to be
completed with the support and interaction of the instructor. Trainers who have not been
adequately prepared for their work sometimes assume they are not "teaching" unless they are
talking and thus deprive trainees of the opportunity to develop their skills through practice. The
popularity and effectiveness of computer-based training in comparison to typical instructorled
training comesas a result of its "interactivity," thatis, its ability to actively engage learners by
requiring them to respond to problems and test items. (Badly prepared computer-based training
modules are sometimesderisively referred to as "page turners" in reference to their lack of
interactivity.)

Thereliability of a testcanalsobe influenced by thequality of writing in the test items.
Poorly craftedtestitems eithercausemisunderstandings or give themselves away. The latter is
the most common problem andonethatis made worse by thepresence of trainees whohave high
language andreading skills. In these instances, what endsup being tested is the reading ability
of the trainees ratherthan the skill at the objectivebeing tested.
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Another method to increase test reliability is to conduct an item analysis, which involves
evaluating the tests themselves. Oneof the simplest test reliabilityevaluations is to compare the
top 25 percent scoring test takers with the bottom 25 percent in regard to how they answered
each of the test items. Logically, test takers in the upper quarter of the test results should tend to
get test items right and persons in the lower quarter should tend to get them wrong. When an
individual question is contrary to this trend, it suggests that something aboutthe testitemmaybe
misleading the better students. Alternatively, the question may be adequate, but thematerial or
skills it addresses may not havebeen adequately addressedduring the class (andthus, students
"guessed" at the answer and the question, as a result, appears to be poor). Whatever the cause,
making any appropriate changes will improve the reliability of future administrations of the test.

8.2.2 Selecting Passing Levels

There is no purely objective standard in selecting a passing level. Asa result, determining a
passingscore is extremelydifficult. However, there are some generalrules of thumb, or
methods, thatcan be followed in the absenceof an objectivestandardpassinglevelto determine
a passing score forbothindividual testitemsandentiretests. Theyinclude establishing a time
limit (e.g., the traineemust complete a transferof responsibility for bis desk within 15min);
establishing a cutoffbased on the precisionof the answer(s) (e.g., the trainee mustschedule the
train meet within 10miles ofAtlanta) or establishing a passing score based on a percentage of
correct responses (e.g., the trainee must successfully answer 80 percent of the test items).

Selectinga specificpercentagecan prove to be challenging, however. Thereare several
methods for selecting a passing percentage level. One methodis to assign a percentage basedon
historical or traditional information. While there are long-standing traditions of selecting
specificpassinglevels ranging from 70 to 95 percent, it must be understood that there is no
objective reason for choosing any level.

An alternative to using historical or traditional passing scores, or to adjustingthesescores, is
to administer a test to experienced, currentlyemployeddispatcherswhohavecleanjob
performance records. A newlytraineddispatchershould be able to performnearly as well as the
"expert" dispatchers on the test, perhaps 90 to 95 percent of their level. In this scheme, if the
"expert" dispatchers averaged 97 out of 112 possible test items correct, then the trainees would
be expected to score 90 to 95 percent of 97 test items in order to pass. This exampleworks out
to 87 to 92 points out of 112 to pass the test (77 percent to 82 percent of the 112points). This
scheme obviously wouldn't work well if the trainees had special instruction for newequipment
or procedures that the expert dispatchers had not shared.

An alternative approach to selecting a passing level is to assume that the minimumpassing
level should be set as some proportion of the average of the top two scores recorded by the other
trainees. Detennining a minimum passing level like "85 percent of the average of the top two
scores" still is arbitrary, but is at least based in part on what someone actually was able to do
with the test. Use of this approach with successive classes of trainees tempts test-takers into
collusion to keep scores low, so it is better to set a passing level with a representative group of
trainees and then use that level for successive tests (assuming that the test and the course format
do not change).
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Another common sense approach is to identify all the test items which deal directly with
critical skills (perhaps those which fall at the application level and above, plus critical safety
issues at any level). The total number of test items identified in this way may give an insight as
to where the passing level might be put. Ideally, none of the critical test items should be missed.
Presumably, some of the non-critical test items might be missed and a trainee still be considered
as adequate. The number of non-critical misses deducted from the total number of test items
would then imply a minimum passing level. The last part of this review is to ask if trainees
would be considered adequate if they obtained a passing score while missing only critical skills
test items and then adjusting the passing level accordingly. If this procedure is followed, it is
recommended that critical safety and performance test items constitute a majority of the test
items, perhaps 70 or 80 percent of the total.

A variant of the method discussed above is to require a higher level of performance on
critical test items than non-critical test items so that passing is defined as "xx percent of the
critical test items plus yy percent on the test as a whole." The problem with this approach is that
the number of test items affects the reliability of a test. A small number of test items will
compromise the reliability of the results. If this approach is to be used, it is recommended that
the critical test items constitute 70 to 80 percent of the total number of test items.

All of the strategies discussed above are preferred to arbitrarily picking a passing level solely
on the basis of tradition or picking a passing level on the basis of a specific test and then
applying the same passing level to unrelated tests. Readers with further interest in this area may
wish to consult educational test and measurement texts or texts concerning statistical analysis in
the social sciences. A particularly clear and practical discussion can be found in (12).

8.23 Cost and Time ofTest Administration

The cost of adrninistering the test is principallya functionofthe time spent to performthe
following:

1. Test preparation.

2. Test administration.

3. Evaluation and posting of the test results.

4. Performance of an item analysis as an evaluation of the test.

5. Performance of a validity studyof the test by creation of questionnaires or other
assessment documents and then using these togather dataconcerning therelated post
test field performance of examinees.

6. Test revisions consistent with the item analysis and validity follow-up analysis.

There is somuch variability in individual test creation skills and unpredictable elements in
the gathering ofinformation and materials that it isnot practical topropose standard time figures
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for these activities. The following observationsand rules of thumb are offered with the caution
that individual experienceswill vary.

Given thatthe background information and materials areavailable, question writing is the
driving time element intest preparation. Working from existing performance objectives, a rough
estimate of time in writing is 2 to 3 minfor each true/false or short answer item,3 to 5 min for
thetypical multiple choice item, 5 to7 min for the typical (5 to7 elements) matching item and
anywhere from 10 to 30 min for problem sets ("case study" test items). Extended length essay
items are easy towrite and are estimated totake 5 to 10 min each, depending on the complexity
of thetest item, buteach essay item should be accompanied bya listof written criteria which
will be used to judge the response.

The evaluation oftest results is another time/cost factor, which can only beroughly
estimated. In some settings, automated equipment may be used to score objective testresults. In
other cases, hand scoring may be necessary. The following rough estimates are offered with the
caution that individual experience will vary.

Given that some form ofanswer key has been prepared and the scoring will be performed
manually, a rough estimate forscoring of true/false and multiple choice testitems is 20/min.
Typical matching items may bescored ata rate of3 to5/min, depending oncomplexity. Short
answer test items may bescored ata 10 to 15/rnin rate. Essay test items of half a written page
length may bescored at 1to2 min each byanexperienced person with a setofjudgment criteria
inhand. The recording orcomputer entry oftest results isestimated to take approximately 1min
per student record.

It is possible insome automated scoring systems toobtain anitem analysis as part ofthe
scoring output. Inmost cases, however, anitem analysis is likely tobeconducted manually.
Using the procedures discussed earlier inthis section, anexperienced person might beexpected
to take 30min toanalyze a 50item test taken by20 examinees. Less experienced persons may
take an hour or more.

The timeestimate forvalidity/follow-up studies of summative testresults is completely
conjectural, anddepends on the sizeof thedispatching class, howfrequently thetraining course
is taught andwhether or notthe trainer hasaccess to current dispatchers (i.e.,thetraining center
is locatedat the samefacility as the dispatching center). When a questionnaire is used, the time
maybe particularly difficult to track since the activities willbe sporadic in nature, depending on
the size and frequency of the training classes, or on access to currentdispatchers to survey them.
On the otherhand, where training takes place at a dispatching center, the time expended may be
less than an hour or two.

Test revision is anotherelement for which a time estimate is difficult to provide. For tests
given on an annual or periodicbasis, a review and possible revision should take placeat least
once each test cycle. Given that support materials including item analyses from test
administrations are on hand, a review and revision for a 50 item objectively scoredsummative
test may take 2 to 4 hr.
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A goodtesting program should serveas the backbone for the training program it serves.
While a return on investmentmay be difficult to calculate for the cost of these activities,
nevertheless, the return will materialize in the form of the assurance of safety to the community
at large, thepotential forincreased efficiency of railroad dispatching, andtheavoidance of
accidents and their attendant catastrophic costs.

8.2.4 Validity

Validity refers to the degree to which a test ismeaningful and useful in predicting success in
the actual domain or content area. In other words, the validity of a test is the degree to which the
test items measure what they purport to measure. Forexample, a dispatcher test thatcovers track
use authorities is considered a valid test if trainees who do well on the test now also perform well
at authorizing track use onthejob later. It is recommended thattestdesigners periodically
examine thevalidity of their tests by looking at thecorrelations between thesuccess of test-
takers withsuccess on-the-job. Checking for validity is a lengthy process, but it is criticalto
ensure proper testing and instruction thatproduces saferailroad dispatchers.

8.2.5 Speed Versus Power of a Test

There are two views that can be taken in regard to determining the time allotted for
adrninistering a test. Thefirst view is thateveryone whotakesthe testshould have sufficient
time to complete it. The second view involves a consideration of thedegree towhich speed of
execution is anessential partof theskillscovered by a test These twoapproaches to
adrninistering a test arediscussed in test andmeasurement literature as"speedversus power"
testing.

A test of keyboard skills thatemphasizes the numberof wordscorrectly enteredin a specific
amountof time is an example of a speedtest. Time is the criticalelement in a speed test; the
difficulty level of the test items in this type of test is often low as a result.

A powertest is one in which speedis not important sinceadditional timebeyondthat needed
to read and answer the test items will have no effect on the test results. The difficulty level of
powertest itemscan range fromeasy to hard. In practice,speed maybe a partof some test items
and not of others. The determination of speed versus power for a test item should be made on
the basis of the performanceobjective for which the test item is being written. If the
performance objective states a minimum rate ofperformance or time to conclude a task, then a
time limit should be a part of the item. It is recommended that test administration for instances
where both speed and power items are present, use timed intervals for the speed test items and a
block of time adequate for the completion of the remaining power items by all examinees.

One danger to be avoided in test preparation is the conversion of a power test into a speed
test by allotting insufficient time for its completion. Causing speed of test completion to become
an evaluation factor for skills that do not require speed in the real world has the effect of
reducing test validity by rewarding score points for a skill not related to real-world tasks.
Similarly, the reliability of the scoring of a power test is also reduced when insufficient time is
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available forexaminees to answer allof the test items. Especially in thecaseof written tests
covering complex material, unrealistic time limits result in the testbecoming one ofreading
ability rather than anevaluation of theskills forwhich thetestwasdeveloped.

8.2.6 Criterion-Referenced versus Norm-Referenced Testing

Criterion-referenced tests are those inwhich learners are tested todetermine their degree of
mastery of specific areas. Norm-referenced tests are those in which learners are tested to
determine how well they performed relative toother learners. Norm-referenced tests provide a
ranking ofhow well a particular student has performed relative to other students (e.g., "John
received the second highest grade inhis class"). Incontrast, criterion-referenced testing provides
anabsolute indication ofcontent mastery bya particular student (e.g., "Mary successfully
answered 90 percentof the test items"). According to Q3_), criterion-referenced and norm-
referenced refer to the interpretation oftest scores. Thus, it is possible to interpret a test score in
both a norm-referenced and a criterion-referenced manner (e.g., "Johnscored second bestin his
class, successfully answering 90 percentof the material").

However, it is important to note that a testdesigner candevelop tests that arebetter suited for
either norm-referenced orcriterion-referenced tests. Norm-referenced tests typically use more
difficult test items and eliminate easy test items tobetter discriminate among test scores, while
criterion-referenced tests typically use any type ofquestion that canadequately describe a
student's performance. Criterion-referenced tests do not make any attempt tosystematically
eliminate easy test items or increase the number of difficult test items. Since thegoal of railroad
dispatcher training is to instill the skills necessary to dispatch trains, a criterion-referenced test
and interpretation is recommended, since what is important is to determine whether or not a
student has mastered the material, not how well a particular trainee performed incomparison to
others in his/her class.

8.2.7 Number ofTest Items

The number of test items depends on several factors, including the timeallotted for the test
and the format of testitems thatare used. Asa general rule of thumb, forknowledge and
comprehension learning outcomes, college-age and older trainees should be able to answer one
to two multiple-choice test items, three true/false items, or three short-answer items in 1 min
(13). As the complexity of the learning outcomeincreases (e.g., application, analysis), the time
required to answer test items should be increased appropriately. The number of test items can be
enumeratedin the test specification, described below. In general, the greater the numberof test
items, the more reliable the test.

8.2.8 Format ofTest Items

Test items may be created using many different formats, from the simplest true/false item, to
the most complex problem set or essay. This section is limited to the different test item formats
that are used in this report. They include, in ascending complexity, true/false items, matching
items, lists, short answer items, identification multiple choice items, problem multiple choice
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items, and problem sets. The use of different formats depends on the complexity of the
associated learning outcome of the specific objective being tested.

True/false, short answer, matching, and some multiple choice test items are typically used for
recollection of factual information, as well as for the comprehensionof some information. An
identification multiplechoice item requires the identification of a correct term or procedure from
amongseveral options. In other words, it requires a respondent to make a direct, associative
relationship between the answerchoices and the question. Problem multiple choice itemsrequire
the selection of the correct answer, from among several alternatives, to a problem presented in
the stem of the test item. Typically, the alternatives representconclusions or premises to the test
item stem, and the answer is not directly intuitive or clear. It should be clear that multiple choice
items are very flexible, and can be used to address a variety of different learning outcomes.
Problemsets involveproviding the trainee with materials and information that requiresome kind
of action that constitutes the skill represented by the objective being tested.

8.2.9 Time Permitted to Take the Test

The length of time permittedto take a test depends on many factors, includingthe time
available to take the test, the format of the test items, and the number of test items. Based on
considerations of some of these factors, subsections 9.1,9.2, and 9.3 do provide some general
guidance for developing test times for several test designs, but these numbers are meant to be
only suggestions. Each test designer must use their own discretion in considering all of these
factors when establishing an allotted time for trainees to take a particular test that they have
developed.

8.2.10 Formative versus Summative Tests

There are primarily two types of tirainee tests: formative and summative. Formative tests
serve two purposes: to measure a trainee's mastery of a subject domain, and to diagnose any
current deficiencies in learning the materials. Formative tests can help identify and diagnose
areas of training where a trainee, or a group of trainees, is having difficulty. While trainees may
successfully answer 90 percent of all test items, the trainees (some or many) may have difficulty
mastering some content areas (the 10 percent of test items that trainees did not answer
successfully), indicating that instruction has not been successful in conveying to the trainee the
skills to complete the instructional objective(s), or perhaps that the trainee simply needs more
training in an area. Knowing where trainees are having problems can aid the instructor to
concentrate more in these areas to ensure trainee mastery of the subject area(s).

The principal purpose ofa summative test is to determine overall mastery of a course's
subject areas. The test designs in this project are intended to be used as summative tests of
railroad dispatchers for three different types of training: initial training, territory qualification,
and periodic reassessment. However, it is assumed that formative testing will take place
throughout each of the training programs, and will precede any of the summative tests provided
in this report in order to diagnose deficiencies and identify mastery of content areas as the
trainees progress through their training. A trainee's performance on a summative test should
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come as no surprise to the trainer or trainee, since formative tests will have been used as
benchmarks and guides to problem areas.

8.2.11 Use of Subject Matter Experts in Test Design

It is recommended that, to theextentpossible, subject matter experts shouldbe used in
designing and testing the tests. Experienced railroad dispatchers can beused ina variety ofways
to improve thetest designs fortraining dispatchers. Forexample, experienced dispatchers can
help thetestdesigner to select a passing level bydetermining how well current dispatchers
perform on a test(ora particular partof thetest). They canalso help byproviding realistic
scenarios to be used in the tests. The testdesigner should consider a dispatcher's experience,
safety record, and willingness tohelp, among other factors, when securing the cooperation of
current dispatchers.
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9. TEST DESIGNS

Subsection 9 presents test designs for the three railroad dispatcher training programs
described in subsection 5.2. Subsection 9.1 presents a test design for the evaluation of initial
dispatcher training, subsection9.2 presents a test design for the evaluation of initial territory
training, and subsection 9.3 presents a test design for periodic reassessment. The development of
each test design is discussed first, followed by a discussion of its application.

9.1 A Test Design for the Evaluation of Initial Dispatcher Training

This section presentsa test design with steps of development as presented in subsection 8.1.
The test design created here is intended for the summativeevaluation of trainee performance at
the end of initial training. This test should be considered the last of a long series of evaluations
in which the cumulativeknowledge and skills covered in the training course are assessed.
Throughout the training course, forms of evaluation similar to this test design should be
employed for the purposeof evaluating both student progress and the appropriateness of
instruction.

The summative test design described in this section should not come as a surprise to trainees.
From the onset, and throughout the training course, traineesshould be informedregarding what
knowledge and skillstheyare expected to develop (theperformance objectives), and the interim
evaluations should be created in these terms. This section concludes withspecial considerations
and recommendations regarding the use of the test.

9.1.1 Selection ofObjectives

Sincethe original set of instructional objectives that was developed was intendedto coverall
aspects of dispatching, including objectivesrelatedto freight-specific operations, a summative
evaluationincludesall of the objectives except for those related to electrified territories. Thus,
the number of instructional objectives selected for a summative evaluation for initial dispatcher
training is 44. Element 3.1, "Characteristics of physical territory," is intended to coverthe
general parameters of interest in learning thephysical characteristics, such asgrades of hills,
location of grade crossings, interlockings, sidings, etc., and is not intended toconvey specific
details ofa particular territory. Specific territory qualification, which covers the explicit physical
characteristics of a territory, is addressed in initial territory training, subsection 9.2.

The instructional objectives presented in subsection 5.1 intentionally included subject areas
deemed necessary for railroad dispatcher trainees who lacked any prior railroad experience since
it was determined that many railroads were training individuals who not only lacked tower
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operatorexperience but who also lacked prior railroadexperience of any kind. For programs that
are training individuals whodo have at leastsomeprior railroad experience, some objectives
maybe excluded as longas theirremoval doesnotcompromise theassessment of safeoperating
skills. Furthermore, if certain objectives do not apply to a railroad's operation, those objectives
may be excluded(e.g., a passenger operation that does not run any freight mayelectnot to use
the instructional objectives related to freight operations).

9.1.2 Table ofSpecifications

Table 7 shows a basic tableof specifications for all of theinitial training objectives. The
table ofspecifications displays the objectives thatareto be addressed in the test design along
with theassociated learning outcome foreach objective, andhelps toensure that thetype and
subjectmatterof test itemscreated will reflect the natureof thecourse objectives. The tableof
specifications represents a selection of objectives for trainees who lackapplicable railroad
experience and who willeventually dispatch freight in an automated dispatching center.

Thetable totals inTable 7 represent raw sums for theobjectives and associated learning
outcomes. They do not reflect concerns of intrinsic importance of some objectives overothers,
although theproportional distributions imply where the training programs that were surveyed
collectively place their emphasis. Table 8 is a summary of the distribution of instructional
objectives contained in Table 7.

Thesummary indicates that46 percent of the training'semphasis is on planning and
controlling track use. Additionally, almost two-thirds (64percent) of theobjectives require the
examinee to demonstrate morethansimple rote memory (knowledge) or understanding
(comprehension) of the content. As noted above, however, this distribution does not take into
account the relative importance of specific objectives.

9.13 Adjustments to Table ofSpecifications

A report by the FRA (2) characterizeda dispatcher's principal duties as:

• Schedulingthe movementof trains to provide for safe meetingand passingwith
minimum delay.

• Managing unexpected events and emergency situations to protect the public, railroad
employees, and railroad property.

• Arranging for the use of track by engineering forces to permit timely maintenance and
renewal while minimizing train delay and providing protection for such operations.

Some of the railroad training programs that were reviewed as part of the project reflect an
independent validity of this summary. Training programs should, therefore, clearly spend a
substantial amount of time preparing students for these duties. Tests should be prepared in such
a way as to produce scores which predict the ability of an individual to schedule the movement
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: unction Area

Prerequisites

Planning

Controlling track use

Unplanned and
emergency events

Records and reports

Freight Operations

Table 7. Table ofspecifications for a typical initial training program

Instructions,' Objective
Know-
ledoe

1.1 3asic structure of the rail industry.
1.2 General duties of dispatchers and other railroad personnel who

routinely interact with them.

1.3 Terminology, jargon and shorthand terms used in dispatching.
1.4 Operating and safety rules, includingfederal regulations.
1.5 Communication skills and procedures.

1.6 Interpersonal communication skills with other personnel.

1.7 Resolution of conflictingrequests for action.
1.8 Lifestylechoices affecting work performance.

1.9 Stress management techniques.
1.10 Manage documentation.

Total number of elements in function area:

2.1 Procedures tor assuming/relinquishing duties.

2.2 Use of track usage and train schedules.
2.3 Judge train and track user priorities.
2.4 Use of planningforms and/or devices.

2.5 Prioritize job tasks.
2.6 Managing train and engine crew logistics.

Total number of elements in function area:

3.1 Characteristics of physical territory.

3.2 Effect of operating characteristics of rail equipment on the
dispatching task.

3.3 Location of operating characteristics information.

3.4 Understand movement and protective authorities.

3.5 Apply movement and protective authorities.

3.6 Principles of railway signaling.
3.7 Plan beyond limits of territory.

3.8 Use of blockingdevices.
39 Use of speed restrictions.

3.10 Understand track bulletins, special instructions, etc.

3.11 Use of tracks by non-shunting equipment and work crews.
3.12 Physical location of text of rules, regulations, and emergency

procedures.

3.13 Estimation of train transit times.

3.14 Planning and execution of train meets.

Total number of elements in function area:

4.1 Response to wayside defect detectors.

4.2 Understand procedures for emergency events.
4.3 Implement procedures for emergency events.
4.4 Response to events for which no procedures exist.
4.5 Compensationfor computer or system failureduringunplanned

oremergency events.
Total number of elements in function area:

5.1 Know what records to initiate, maintain and complete.
5.2 Initiate, maintain and complete records.

5.3 Production of records when mechanical or electronic devices
fail.

5.4 Reporting requirements,
5.5 Production of reports.

5.6 Production of reports when mechanical or electronic devices
fail.

5.7 Production ofcomputerizedreports using specifiedfieldsa'
parameters.

Total number of elements function area:

1.1 Handing of hazardous materials.

1.2 Helper services.

Total number of elements in function area:

Totals:
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Table 8. Summary ofa table of specificationsfor initial dispatcher training

Function Area Knowledqe
Compre
hension

Applica
tion Analysis Synthesis Evaluation Total

1. Prerequisites 1

0

3

0

2

1

4

0

4

1

0

0

5

2

5

3

5

1

0

0

0

0

0

0

0

2

2

0

0

0

0

2

0

1

0

0

23%

2. Planning 14%

3. Controlling track use 32%

4. Unplanned and
emergency events

11%

5. Records and reports 16%

Freight Operations 5%

Totals: 16% 20% 48% 0% 9% 7% 100%

oftrains, manage unexpected events, and arrange for the use oftrack by maintenance ofway
departments and inspectors. This implies that emphasis should be placed on objective areas that
directly address performance, rather than knowledge or comprehension.

In addition, interpersonal skills and lifestyle skills (e.g., fatigue management, stress
management) are becoming more and more important in thejob of a railroad dispatcher, since
dispatchers communicate with so many different departments and individuals, and encounter
such a variety ofsituations through the course of a shift. Thus, emphasis should also be placed
on those objectives that target interpersonal and lifestyle skills.

Test designers may choose to highlight orfocus on particularly important objectives by
increasing the number of test items associated with those objectives in the table ofspecifications.
In this test design, and the two that follow, test elements that correspond to important objectives
for initial dispatcher training were multiplied by two. The decision to double the number of
some test elements was arbitrary: its intention is simply to show the relative importance of the
associated objectives compared to other objectives in the table of specifications.

Therefore, the numberof test elements in the table of specifications was doubled for those
instructional objectives that had learning outcomes with complexity levels greater than orequal
to application (i.e., application, analysis, synthesis, or evaluation), and that were concerned with
interpersonal skills, planning, managing and controlling track use. and managing unplanned and
emergency events. As a result, the number of test elements increased from 44 to 66. The
adjustment to the table of specifications is presented in Table 9.

9.1.4 Number and Format of Test Items

This section makes specific recommendations concerning the number of test items, test
length (time), passing levels, and test item format for a summative test to be given at the
conclusion of initial dispatcher training, and based on the selected instructional objectives.
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Function A'ea

Prerequisites 1.1

1.2

1.3
1.4

1.5

1.6
1.7

1.8

1.9

1.10

Planning Z.\

22

ZZ
Z4

2.5

2.6

Controlling track use 3.1

3.2

3.3
3.4

3.5

3.6
3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

Unplanned and 4.1

emergency events
4.2

4.3
4.4

4.5

Records and reports 5.1

52

53

5.4

5.5

5.6
5.7

Freight Operations 1.1

1.2

Table 9. Revised table ofspecifications for initial dispatcher training

Instructiona' Objective

Basic structure of the rail industry.
General duties of dispatchers and other railroad personnel who
routinely interact with them.
Terminology, jargon and shorthand terms used in dispatching.
Operating and safety rules, including federal regulations.
Communication skills and procedures.
Interpersonal communication skills with other personnel.
Resolution of conflicting requests for action.
Ufestyle choices affecting work performance.
Stress management techniques.
Manage documentation.

Total number of elements in function area:

Procedures for assuming/relinquishing duties.
Use of track usage and train schedules.
Judge train and track user priorities.
Use of planning forms and/or devices.
Prioritize |Ob tasks.
Managng train and engine crew logistics.

Total number of elements in function area:

Characteristics of physical territory.
Effect of operating characteristics of rail equipment on the
dispatching task.
Location ofoperatingcharacteristics information.
Understand movement and protective authorities.
Apply movement and protective authorities.
Principles of railway signaling.
Plan beyond limits of territory.
Use of blocking devices.
Use of speed restrictions.
Understand track bulletins, special instructions, etc.
Use of tracks by non-shunting equipment and work crews.
Physical location of text of rules, regulations, and emergency
procedures.
Estimation of train transit times.

Planning and execution of train meets.

Total number of elements in function area:

Response to wayside defect detectors.

Understand procedures for emergency events.
Implement procedures for emergency events.
Response to events for which no prcceaures exist.
Compensation for computer or system failure during unplanned
or emergency events.

Total number of elements in function area:

Know what records to initiate, maintain and complete.
Initiate, maintain and complete records.
Production of records when mechaacal a electronic devices
fan.
Reporting requirements.
Production of reports.
Production of reports when mechanical or electronic devices fail.
Production ofcomputerizedreports usingspecified fieldsor
parameters.

Total number of elements in function area:

Handling of hazardous materials.
Helper services.

Total number of elements in function area:

Totals:
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9.1.4.1 Number ofTest Items and Length ofTest

There are a total of 66 elements in the table of specifications, so 66 is the absolute minimum
number of test items that should be asked (i.e., every element would be represented by 1 test
item). At an estimated adult answering rate of approximately 1 test item every 30 sec for
objectively scored items, the test would take approximately 30 min. This few test items is not
recommended, however, due to the broad amount of information covered by the test. Since an
average student could cover twice the number of test items in an hour, the recommended number
of test items for the test is 132, with two test items to be written for each single element count.
Since the test is essentially a "final examination," 2 hr is recommended for testing time during
the initial use of the test.

It is likely that the conventional passing level of 90 percent is probably too high for the test
as a whole, since the typical difficulty level of these types of test items is relatively high. Over
three-quarters (76 percent) of the test items will fall at the application complexity level or
greater. Subsection 8.2.2 of this report addresses the various methods that can be used to
determine appropriatepassing levels. Of these methods, it is recommendedthat the approach be
used which validates a passing level by giving the test to experienced, currently employed
dispatchers who are considered by all parties to be experts.

9.1.4.2 Format of the Test Items

In every instance where test items address the use of specific materials or equipment, the use
of these materials or equipment is encouraged. The next best alternative to hands-on testing is to
use paper forms and paper-based simulated computer screens with sample situations (i.e., case
studies) to which examinees must respond. If time and resources permit, development of
computer-administered tests should be considered.

A test item format matrix recommended for the sample typical initial dispatcher training test
is shown in Table 10. The matrix is directly tied to the level of cognitive learning outcome and
element counts provided in the revised table of specifications (Table 9). The actual wording and
presentation of each test item should reflect the specific instructional objectives to the extent
possible.

Reference is made to specific types of test items in Table 10. An IMC, or identification
multiple choice, notation indicates that a multiple-choiceitem which requires the identification
of a correct term or procedure is recommended. The PMC notation indicates that a problem
multiple choice item is recommended, requiring the selection of the correctanswerto a problem
presentedin the stemof the test item. The PS, or problemset, notationrefersto the description
or presentation of a problemsituation requiring the student to manipulate forms or make
computer inputs in a simulation setting (as compared to selecting a response).
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Table Hi. Question matrix for initial dispatcher training test design

Knowledge ComDrencnsic Application Analysis Synthesis evaluation

Snort Identify Prooicm MC. Problem I Prooicm MC.
Answer, MC. MC.

Function Area instructional Objective
True/False Matchnq

Problem Sets Problem

Sets
Problem Sots

Prerequisites
', 1 3asic structure of the rail inoustry. 2

1.2 General duties of dispatchers and
other railroad personnel who routinely
interact with them.

2

1.3 Terminology, jargon and shorthand
terms used in dispatching.

2

1.4 Operating and safety rules, including
federal regulations.

2

1.5 Communication skills and
procedures.

4 (PMC)

1.6 Interpersonal communication skills
with other personnel.

4 (PS)

1.7 Resolution of conflicting requests for
acton.

4 (PS)

1.6 Lifestyle choices affecting work
performance.

4 (PMC)

1.9 Stress management techniques. 4 (PMC)
1 10 Manage documentation. 2

Planning
2 1 Procedures for

assuming/relinquishing duties.
4 (PS)

Z2 Use of track usage and train
schedules.

4 (PS)

2.3 Judge train and track user priorities. 4 (PS)
2.4 Use of planning forms and/or devices. 4 (PS)
2.5 Prioritize job tasks. 4 (PS)
2.6 Managing train and engine crew 4 (PS)

use

3.1

logistics.
Controlling track

Characteristics of physical territory. 2

3.2 Effectofoperating characteristics of 2
rail equipment on the dispatching task.
Location of operating characteristics
information.
Understand movement and protective
authorities.
Apply movement and protective
authorities.

Principles of railway signaling.
Plan beyond limits of territory.
Use of blocking devices.
Use of speed restrictions.
Understand track bulletins, special
instructions, etc.
Use of tracks by non-shunting
equipment and work crews.
Physicd location of text of rules,
regulations, and emergency
procedures.
Estimation of tran transit times.
Planning and execution of train meets.

3.3

3.4

as

3.6

3.7

as

3.9

3.10

3.11

3.12

3.13
3.14

Unplanned and enrirgency events
4.1 Response to wayside defect

detectors.
4.2 Understand procedures for

emergency events.
4.3 Implement procedures for emergency

events.
4.4 Response to everts for which no

procedures exist.
4.5 Compensation la computer or

system failure during unplanned or
emergency events.

Records and reports

Freight Operations

5.1 Know what records to initiate,
maintain and complete.

5.2 Initiate, maintain and complete
records.

5.3 Production of records when
mechanical or electronic devices fail.

5.4 Reporting requirements.
5.5 Production of reports.
5.6 Production of reports when

mechanical or electronic devices fail.
5.7 Production of computerized reports

using specified fields or parameters.

Handling of hazardous materials.
Helper services.
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4 (PS)

4 (PMC)
4 (PMC)
4 (PMC)

4 (PS)

4 (PS)

4 (PMC)

4 (PS)

2 (PS)

2 (PMC)

2 (PMC)
2 (PS)

2 (PS)

2 (PS)

4 (PS)
4 (PS)

4 (PMC)



9.1.4.3 Use of the Question Matrix

Test items must be appropriate to both the specific skill or piece of information that they are
intended to reflect, and the associated learning outcome for that test item's objective. For
example, it would be difficult to measure an application-oriented objective that addresses a
specific skill with a true/false test item. Even a simple multiple choice test item might not be
adequate for this purpose.

The lowest level in Bloom's taxonomy of cognitive learning outcomes (5) is knowledge.
Knowledge refers to the simple recollection or identification of factual information. Short
answerand true/false test items are recommended in the matrix for this level, although multiple
choice and matching test item formats can be used as well.

Comprehension, the next level in the taxonomy,refers to the understanding of concepts or
procedures. While short answer or true/false items might be manipulated to measure objectives
at this level, it is far easier to use identification multiple choice and matching test items.
Identification multiple choice describes a test item that calls on the examinee to identify the
meaning or implication of a sample term or statement. An example of an identification multiple
choice test item is:

A dispatcher says, "A local is out there ahead of Amtrak 515 on track 1." A "local" is:

a. A repair vehicle.

b. A reference to a local resident.

c. A train that makes stops at stations and industrial tracks along the route to pick up, set
out, switch, spot and pull cars.

d. A train that is 5 to 15 min ahead of schedule.

In order to answer the test item correctly, the examinee not only must know the definition of
the term, but must also understand the implication of what the term means: that a local train is
one that is dispatched from its terminal and, as a consequence, will probably return there at the
end of the shift. If a simple definition of "local train" was one of the choices, the item would
then have been functioning at the knowledge, rather than comprehension level. Matching items
may also be written at the comprehension level, although the more common use is at the
knowledge level with the matched terms writtenin the form of simple definitions.

Application, synthesis, and evaluation learningoutcomes in the question matrix warrant the
use of problem multiple-choice test itemsand problem sets. Problem multiple-choice questions
require examinees to employ their understanding and skills to solve a problem. If the multiple
choice item covering terminology, jargon and frequently applied shorthand terms" (instructional
objective 1.3) were recastas an application level test item, it might take the following form:
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A dispatcher says, "A local is out there aheadof Amtrak 515 on track 1." The dispatcher
knows that:

a. Repair work is being performed on the track.

b. A local residentis stalledon a highwaycrossing ahead of Amtrak515. Amtrak 515
must be notified immediately.

c. A train committed to picking up and setting out cars is occupying track that will
probably be needed soon.

d. Amtrak515 will have to reduce speed so the local doesn't have to worry.

In this example, the examinee has to know what a local train is, what it does, what the
implications of its movements are and what must be done in the current situation as a
consequence ("c. A train committed to picking up and setting out cars is occupying track that
will probably be needed soon.").

A problem set refers to providing theexaminee with materials and information that require
some kind of action thatconstitutes the skillrepresented by the selected objective. Forexample,
instructional objective 5.3 in the matrix, "Production of records when mechanical or electronic
devices fail," recommends the use of a problem set. In thiscase, the test itemwould provide
information about the current stateof operations in a dispatcher's territory and would require the
useof alternate means to create thecorrect report. Readers should note that having the examinee
explain how todo the report/s or (even worse) selecting a multiple-choice description is not
intended here. Performing a skill tests that skill. Explaining a skill tests theability toexplain.
The objectof a problem set is to cause the examinee to display a specificskill. If the desired
performance has multiple parts or steps, it is appropriate toaward testpoints foreach step or
part. This is preferred to awarding a number of points for theperformance of theproblem setas
a whole on an "all or none" basis.

Problem sets typically call foropen-ended responses in which a correct response might take
any numberof forms. In these cases, the test designer should write a short list of criteria to be
used in judging the correctness ofexaminee responses.

9.1.44 Specific Recommendations

The previous section provides basic information about writing test items in the context of the
instructional objectives. They are general principles. The following section provides specific
recommendations for some of the objectives found in the question matrix for the initial
dispatcher training test design. Although recommendations are made, it is notnecessary to
follow them,and often, it will not be practical or even possible. In these instances, the
guidelines provided in subsection 8.2should be helpful in lieuof specific recommendations.
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Objectives 1.6 and 1.7 concentrate on dispatcher communication skills in conflict situations.
Problem sets arerecommended to address both objectives. The use ofactual recordings,
previously unheard by the examinees, is recommended. In a test situation, these items would be
placed first on the test. Therecordings could be played at the beginning of thetestandthe
examinees would write their individual responses. In a situation whereonly one individual is
testedat a time, the examinee's response could be sound recorded, if desired.

Objective 2.1 focuses on assuming/relinquishing duties. Problem sets are suggested here.
Capturing the status of a dispatcher's desk at shift endis suggested as a source of material.

Objective 2.3 concentrateson prioritizing various track users. Problem sets at the evaluation
level are recommended. This means that actual situations, with varying degrees of detail should
be used. The problem should beframed in such a way as to require evaluation and decisions by
the examinee.

Objective 2.4, "Use of planning forms": see item 2.5, below.

Objective 2.5, "Prioritizing job tasks" is considered tobea skill of the highest order. Inan
ideal testing situation, a simulation exercise could beused for this evaluation, complete with
telephone callsandothertypical interruptions. More realistically, the materials used for item 2.1
might be used as a starting point. More than oneitem could bedeveloped from these materials
byasking the trainee to develop an initial plan of action and then require adjustments to be made
in subsequent test items. Test item2.4mayalsobe assessed by these means.

Objective 2.6, "Managing train andengine crew logistics," is categorized as a high level skill.
Problem sets in this area should include the necessary records so that elements of traincrew
hours of service, deadheading, use of extra board crewmen and trainmaster's orders can be
addressed.

Objective 3.1 test items regarding physical territory should usegraphic images (photos, track
charts) as cue materials. Forexample, some railroads have videotapes of trackgeometry which
couldbe sampledusing a personal computer and "frame grabber" software. Test itemscan either
show graphics of locations which require responses or provide written statements that require
the identification of graphics taken from the actual location.

Objective 3.5 test items regardingmovement and protective authorities shouldinvolve actual
situations thatcall for issuance of theproper authority in theproper form. In doing so, the form
of the test closely matches the actual dispatching situation.

Objective 3.11 recommends theuse of problem sets to assess theskillof dispatching and
protecting work crews and non-shunting equipment. Work orders andtape recordings of actual
dispatcher communications with work crews can be used here. The recommendation at the
application level here is that examinees should becalled upon tosolve the kinds ofdispatching
problems caused by the presence of workcrews and equipment.
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Objective3.13 calls for the estimation of train transit times. The use of representations of
real territory as cue materials for the test items is encouraged.

Objective3.14, Planning and executing train meets is one of the most critical elements of
dispatching and is considered to be a very high level skill. Problem set test items that consist of
realistic source materials with situations involving differential transit times, equipment failures
and special speed restrictions are recommended.

Objective 4.1 involves the use of problem sets, such as situations involving overheated axles
or dragging equipment.

Objectives 4.2 and 4.3 involve responses to unplanned emergency events. It is recommended
that the comprehension level test items for these items use realistic contexts (computer displays
or messages to the dispatcher) as cue materials.

Objective 4.4, "Response to events for which no procedures exist," is classified, in part, as a
high level skill. As in all other instances in which problem sets are recommended, realistic
materials should be used. At the evaluation level, the item should call for review of a situation
and a judgment as to whether an emergency exists, and/or a decision as to which elements in a
situation require the most immediate response. The examinee should create a practical solution
to an emergency situation for which no procedure exists. The test designer should be especially
careful here to write out a list of criteria forjudging responses to this item prior to the
administration of the test.

Objective4.5, "Compensation for computer or system failure," is another item requiring a
problem set. In this case, "last known information" should be provided, with the requirement
that the dispatcher should indicate what should be done next. As in the test item for instructional
objective 4.4, the test designer should write out a list of criteria forjudging responses to this
item.

Objective5.2, "Maintaining records," calls for problem sets which should use actual records
and record forms as the cue materials. Where electronic methods are used, the use of

computerized testing of this skill is encouraged.

Objectives5.3 and 5.6 deal with the production of reports and records when mechanical or
electronic devices fail. Problem sets should outline realistic situations and then require the actual
responses to be produced in the problem situation. One possibility is to use problem sets that
consist of "last known information prior to system failure," where the examinee must indicate
what should be done next A list of criteria for judging responses should be created prior to
administering the test.*»

Objective 5.7 addresses computerized report production. Use of actual equipment is
recommended where possible. It is tempting to use paper representations here in the interest of
time, but the skills being evaluated are ones that involve specific keyboard actions that are
difficult to represent in other ways.

91



Freight Objective 1.2 involves the dispatch of helper services. Trainees should be tested on
their recognition of times when helper services are needed, as well as what types of service (e.g.,
motivepower, qualified pilot,etc.) are needed.

9.1.5 Writing and Use of the Test

This section discusses two separate issues in writing and using a test based on this test
design. The first subsection distinguishes between testing general versus specific territory
knowledge, while the second subsection discusses some time considerations in designing the test.

9.1.5.1 General Versus Specific Territory Knowledge

Adistinction should be made in the regard to test items that will be written regarding
physical characteristics of territory for the test design in this section. This report makes a
distinction between test items concerning aspects of physical territory as covered in initial
training as compared to specific aspects ofphysical territory which would be covered in a
separate initial territory qualification exam (see subsection 9.2).

Test items regarding physical territory in this examination should be general in nature. An
example ofageneral territory question would be one which presented asegment ofunidentified
track chart showing a number ofsignals and a siding and prompted the student to "circle the
signal(s) which might display an approach diverging aspect." As acontrast, an example ofa
specific territory question asked on aterritory qualification exam would be one which provided
no chart and asked "nearest what milepost does the first signal occur which can show an
approach diverging aspect for thesiding at Chana?"

9.1.5.2 Time Considerations

The amount of time necessary to prepare the test described in this section is daunting
compared with the tradition of simply sitting down at atypewriter and randomly generating 50 to
100 test items. Indeed, if the test designer has to "start from scratch," designing the test is alarge
task. In an integrated course design, however, the "problem sets" and "problem multiple choice"
test items are nothing more than additional versions of materials which are prepared for practice
and demonstration during course instruction. Even under these conditions, more effort is clearly
required than that expended in generating atest of randomly written test items. The payoff,
however, is that the course materials will be more meaningful and the test will be fair in
determining trainee skills at the tasks they are to undertake as adispatcher. Proper instruction
gives trainees practice at the duties they wUl eventually undertake. Proper testing allows trainees
to demonstrate theskills they have learned as a result of the instruction.

Using some ofthe general rules ofthumb given in subsection 8.2, the time estimates for
creating, administering, scoring, and revising the sample test were calculated.

The total time required to prepare the tests is about 27 hr. (See Table 11 for specific details
for preparing the test) The time required to administer the test is approximately 2hr. The time
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Table 11. Testpreparation activitiesfor initial training

Numberof Timeperltem
Item Type Kerns (min)

Total Time

(hr)

True/False and Short Answer 14 2.5 0.6

Multiple Choice 54 6 5.4

"Problem Sets" 64 20* 21.3

Total 27.3

•Note: The generous time estimate forthis type is a consequence of the time
spent arranging materials orcornputersirnulation runs into a form which can be
used for evaluation.

required to evaluate and post the test scoresis about70 min per test. Table 12 provides specific
details of the test evaluation and posting.

A formal item analysis on the test is estimated to take between an hour and a half (80 min)
and 3 hr (160 min) for 20 tests. In order for an itemanalysis to be meaningful, 15 to 20 tests are
suggested as a minimum. Basedon the recommendations of subsection 8.2, and keeping the
total number of tests required in mind, 33 question responses can be evaluated in 1 min. Thus,
the evaluation rate is about 4 min per student test; evaluation of 20 tests would take 80 min. In
caseswhere 15to 20 tests is an impractical number due to limited numbers of trainees, collecting
test results over a numberof classes is recommended. In cases where even this approach cannot
be used, a direct interview of studentsand their results is appropriate.

The time it takes to conduct a validity study is completely conjectural since it depends on the
ease with which follow-up information can be found. It is recommended that at least some time
be allotted for this activity.

Table 12. Testevaluation andposting activitiesfor initial training

Numberof Time per item
Activity Items (min)

Total Time

(min)

True/False and Short Answer 14 0.1 1.4

Multiple Choice 54 0.05 2.7

"Problem Sets" 64 1 64.0

Posting* 2 2.0

Total 70.1

'Note: The time forposting the test results isvery conjectural. An estimate of 2 min
pertest is suggested, although the actual time will depend on the method and
requirements of recording and posting the tests.
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Test revision is another conjectural time estimate, dependent on circumstances. If, as
suggested in subsection 8.2, a 50 item test might require an annual review which lasts 3 hr, the
sample test portrayed in Table 11, with 132 test items, may take about 8 hr. When only a few
individuals are involved, test revision may be as simple as making changes based on direct
interviews.

92 A Test Design for the Evaluation of Initial Territory Training

The test design for summative evaluation of initial trainees, subsection 9.1, is not intended to
convey qualification to dispatch on any particular territory. A separate training process, and
consequently,a separate testing process, is necessary for this purpose. The process of qualifying
a dispatcher on their initial territory is similar to that of qualification upon subsequent territories,
except that a larger number of objectives must be tested for the initial territory since this will be
the first time that the dispatcher will apply their training to actually dispatch trains. A test design
was developed for qualification upon a trainee's initial territory; qualification upon subsequent
territories is beyond the scope of this project.

Creating a test for territory qualification involves a special consideration. Qualification
testing should be specifically created for each territory, and should cover not only the special
features of the territory, but also the way in which those features affect the performance of the
dispatcher's duties.

This section begins with the creation of a test design using the steps of development as
presented in subsection 8.1. The section concludes with special considerations and
recommendations in regard to use of the test.

9.2.1 Selection of Objectives

The selection of objectives for this area is conditioned by, among other factors, the volume
and type of traffic on the territory, the physical characteristics of the territory, and amount of
track miles controlled by the dispatcher. Upon completion of initial training the student will have
demonstrated dispatching skills in a classroom or simulator environment. The process of
qualification on his/her first territory must include demonstrating these same skills in the actual
dispatching environment Twenty-four instructional objectives were identified which the trainee
should be able to master at the conclusion of their initial territory training. The 24 objectives,
which also influenced the syllabus checklist for initial territory training, are identified in Table 2
in subsection 5.2.

9.2.2 Table of Specifications

The purpose of this step is to ensure that the type and subject matter of test items created will
reflect the nature of the course (initial territory training) objectives. Table 13 presents a table of
specifications for an initial territory qualification exam.
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Table 13. Table of specificationsfor initial territory qualification

Function Area Instructional Objective

Planning 2.1 Procedures for assuming/relinquishing
duties.

2.2 Use of track usage and train schedules.

2.3 Judge train and track user priorities.

2.4 Use of planning forms and/or devices.

2.5 Prioritize job tasks.

2.6 Managing train and engine crew logistics.

Total number of elements in

function area:

Controlling track use 3.1 Characteristics of physical territory.

3.3 Location of operating characteristics
information.

3.5 Apply movement and protective authorities.

3.7 Plan beyond limits of territory.

3.8 Use of blocking devices.

3.9 Use of speed restrictions.

3.11 Use of tracks by non-shunting equipment
and work crews.

3.12 Physical location of text of rules,
regulations, and emergency procedures.

3.13 Estimation of train transit times.

3.14 Planning and execution of train meets.

Total numberof elements in

function area:

Unplanned and
emergency events

Freight Operations

4.1 Response to wayside defect detectors.

4.3 Implement procedures for emergency
events.

Total number of elements In

function area:

Records and reports 5.2 Initiate, maintain and complete records.

5.5 Production of reports.

5.6 Production of reports when mechanical or
electronic devices fail.

5.7 Production of computenzed reports using
specified fields or parameters.

Total numberof elements in

functional area:

1.1 Handling of hazardous materials.

1.2 Helper services.

Total number of elements in

functional area:

Totals:
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923 Adjustments to Table of Specifications

Theprocess of adjusting thetable of specifications thatwasused for the initial dispatcher
training test design was applied here as well. That is, the number of test elements in the table of
specifications was doubled for those instructional objectives thathad learning outcomes with
complexity levels greater than or equal to application (i.e., application, analysis, synthesis, or
evaluation), andthat were concerned with planning, controlling or managing track use,and
managing unplanned and emergency events. In addition, since thephysical characteristics of the
territory constitute such acentral interest in this training, the count associated with learning the
physical characteristics was also doubled. As a result, the number of test elements increased from
24 to 40. (See Table 14.)

9.2.4 Number and Format ofTest Items

Thissection makes specific recommendations concerning thenumber of test items, test
length (time), passing levels, and test item format for a summative test to begiven at the
conclusion of initial territory training, and based on the selected instructional objectives.

9.2.4.1 Number ofTest Items and Length of Test

Fora summative evaluation of initial territory training, an absolute minimum of 40 test items
should bewritten, corresponding to the 40elements found in the adjusted table of specifications.
However, since there are only 40elements, andsince the training is quintessential to railroad
dispatching (applying newly learned skills), it is suggested thatat leastthree test items be written
for each element. Since the number of territory features is ofprimary interest to learning how to
dispatch on a territory, the physical features should influence the total number of test items. In
the case of a feature-dense territory, such as that encountered inpassenger rail dispatching inan
urban environment for example, more than 20 test items may be necessitated just to address the
physical characteristics of that territory. Each railroad will have to determine the exact number
of test itemsthat should be devoted to the physical characteristics of a territory. Given the
revised table of specifications with 40 elements, the number and distribution of test items totals
120. Such a test should be successfullycompleted in 2 hr or less.

9.2.4.2 Format of the Test Items

The focus of initial territory training is on the application of new skills to real situations. The
content of the test items, therefore, should concentrateon the application of skills, and the
specific characteristics of the territory. There is considerable valuein havingdispatchers who
are currently qualified on a given desk propose facts and situations to be used as the content of
test items to be asked of trainees attempting to qualify for that desk. Every question written for a
qualification test should make a practical reference to the desk being tested. This does not mean,
however, that a test for one desk cannot be used as an initial template for another desk. The
content of the test items would change, but the structure of many of the test items might remain.
The only caution in the "template" approach is that it not be blindly applied to the exclusion of
factors that are unique to the desk for which the qualifying test is written.
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Table 14. Revised table ofspecifications for initial territory training

Function Area Instructional Objective

Planning 2.1 Procedures for assuming/relinquishing
duties.

2.2 Use of track usage and train schedules.

2.3 Judge train and track user priorities.

2.4 Use of planning forms and/or devices.

2.5 Prioritizejobtasks.

2.6 Managing trainand engine crew logistics.

Total number of elements in
function area:

Controlling track use 3.1 Characteristicsof physicalterntory.

3.3 Location of operating characteristics
information.

3.5 Apply movement and protective authorities.

3.7 Plan beyond limits of territory.

3.8 Use of blocking devices.

3.9 Use of speed restrictions.

3.11 Use of tracks by non-shunting equipment
and work crews.

3.12 Physical location of text of rules,
regulations, and emergency procedures.

3.13 Estimation of train transit times.

3.14 Planning and execution of train meets.

Total number of elements in

function area:

Unplanned and
emergency events

Freight Operations

4.1 Response to wayside defect detectors.

4.3 Implement procedures for emergency
events.

Total numberof elements in

function area:

Records and reports 5.2 Initiate, maintain and complete records.

5.5 Production of reports.

5.6 Production of reports when mechanical or
electronic devices fail.

5.7 Production ofcomputerized reports using
specified fields or parameters.

Total number of elements in

function area:

1.1 Handling of hazardous materials.

1.2 Helper services.

Total number of elements in

function area:

Totals:
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Following the format conventions introduced in subsection 9.1.4.2, whichdescribes the
different test item formats appropriate for the different types of learning outcomes, Table 15
presents a question matrix for initial territory qualification. Table 15 shows the number of test
items that correspond to each instructional objective that is addressed in initial territory training,
as well as shows the suggested format for thosetest items. Subsection 9.1.4.4provides some test
item format recommendations when using the question matrix.

9.2.5 Writing and Use ofThis Test

Using the general rules of thumb given in subsection 8.2.3, thetimerequired to prepare a test
using the test design described in this section is about 30 hr. Table 16provides a breakdown of
the times it takes to develop specific parts of the test.

Atanestimated average adult answering rateof approximately 1question every 30secfor
objectively scored items, the 120 item test would take 1hr. This time should be doubled to 2 hr
to give ample time foreveryone to complete the test particularly sincethere are many problem
set-type testitemswhich typically take longerto answer. Experience may be used to readjust the
time as necessary. The time required to evaluate the test scores, shown in Table 17, is less than
1.5 hr.

Item analysis for this type of test is not practical, given the limited number of persons who
would take this form of test. A post-test interview with each examinee is recommended to
determine if any test items were misleading or inappropriate. The feedback from this exchange
will aid both the instructor (in revising tests) and the examinee (understanding where mistakes
were made and reinforcing correct responses). Estimated time for this activity is 5 min per test.

Validity study of the test is also difficult for the same reason that formal item analysis is
impractical. In practice, it would be advisable for a supervisor to observe persons for some
period of time after they have been assigned to new territory. The outcome of the qualification
test should agree with the supervisor's evaluation of individual performance. No estimate is
provided for this activity, as it is assumed to be an appropriate part of routine operations.

Test revision for this type of test can be an integral part of item analysis and an outcome
arising out of any disagreementbetween test performance and subsequent supervisor's
evaluation. Consequently, no time estimate is provided for test revision.

93 A Test Design for Periodic Reassessment

Though 49 CFR 217.11 does not require a specific frequency with which railroads must test
its employeeson the railroad's operational rules, it does require rules testing to occur. In
practice, mostrailroadsadministera rules test annually. Subsection 9.3 presents a test design for
a test of dispatchingknowledge and skills, which is intended to be given to dispatchers every few
years (periodic). The test design for periodic reassessment includes objectives that are included
in an annual rules test but covers additional skills and knowledge bases, and in more detail. The
issue of periodic refresher training frequency is addressed in subsection 9.3.6.
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Function Area

Planning

Table 15. Question matrixfor initial territory qualification

Instructional Objective

2.1 Procedures for

assuming/relinquishing duties.

2.2 Use of track usage and train
schedules.

2.3 Judge train and track user priorities.

2.4 Use of planning forms and/or
devices.

2.5 Prioritize job tasks.

2.6 Managing train and engine crew
logistics.

Controlling track use

3.1 Characteristics of physical territory.

3.3 Location of operating
characteristics information.

3.5 Apply movement and protective

authorities.

3.7 Plan beyond limits of territory.

3.8 Use of blocking devices.

3.9 Use of speed restrictions.

3.11 Use of tracks by non-shunting
equipment and work crews.

3.12 Physical location of text of rules,
regulations, and emergency
procedures.

3.13 Estimation of train transit times.

3.14 Planning and execution of train
meets.

Unplanned and emergency events

4.1 Response to wayside defect
detectors.

4.3 Implement procedures for
emergency events.

Records and reports

5.2 Initiate, maintain and complete
records.

5.5 Production of reports.

5.6 Production of reports when
mechanical or electronic devices

fail.

5.7 Production of computerized reports
using specified fields or parameters.

Freight Operations

1.1 Handling of hazardous materials.

1.2 Helper services.

Knowledae Comprehension Application Analysis Synthesis Evaluation

Short Identify Problem Problem Problem

Answer, MC, MC. MC. MC,
Problem Problem Problem

True/False Matching Sets Sets Sets
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Table16. Testpreparation activitiesfor initial territory qualification

ItemTvoe

Numberof

Items

Time per Item
(min)

Total Time

(hr)

True/False and Short Answer 9 2.5 0.4

Multiple Choice 33 6 3.3

"Problem Sets" 78 20 26.0

Total 29.7

Table 17. Testevaluation andposting activities for initialterritory
qualification

Activity

Numberof

items

Time per Item
(min)

Total Time

(min)

True/False and Short Answer 9 0.1 0.9

Multiple Choice 33 0.05 1.8

"Problem Sets" 78 1 78.0

Total 80.7

Thissection begins with thecreation of a test designwith steps of development presented in
subsection 8.1. This section concludes with special considerations and recommendations in
regard to the use of the test for periodic reassessment.

9.3.1 Selection of Objectives

Twenty-five instructional objectives wereselected for theperiodic refreshertraining, based
on an understanding that people,and the circumstances of their lives,change. Lifestyles maybe
altered over time. Skills that are not used may be lost. The standards or methods of dispatching
may change, particularly in automated environments. In many work environments, the amount
of supervision that employees once received has decreased substantially. In these circumstances,
work habits are in danger of erosion. Given all of these factors, the objectives were chosen as a
means to maintain safe and efficient standards of work.

932 Table ofSpecifications

The purpose of this step is to ensure that the type and subject matter of test items created will
reflect the nature of the course objectives. Table 18 presents a table of specifications for the 25
objectives selected for a periodic reassessment for freight dispatchers.

The table totals in Table 18 are raw sums. They do not reflect concerns of intrinsic
importance of some objectives over others, although the proportional distributions imply an
emphasis on higher levels of associated learning outcomes for these elements. Table 19 is a
summary of the distribution of instructional objectives selected for periodic reassessment as
shown in Table 18.
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Function Area

Prerequisites

Planning

Controlling track use

Unplanned and
emergency events

Freight Operations

1.4

1.7

1.8

1.9

1.10

2.1

2.3

2.4

2.5

3.3

3.4

3.5

3.6

3.7

3.11

Table 18. Table ofspecifications for periodic reassessment

Instructional Objective

Operating and safety rules, includingfederal
regulations.

Resolution of conflicting requests for action.

Lifestyle choices affecting work performance.

Stress management techniques.

Manage documentation. ____________
Total number of elements in function

area:

Procedures for assuming/relinquishing duties.

Judge train and track user priorities.

Use of planning forms and/or devices.

Prioritize jobtasks. ^^^^^^^^^^^^^^

Total number of elements in function

area:

Location of operating characteristics
information.

Understand movement and protective
authorities.

Apply movement and protective authorities.

Principles of railway signaling.

Plan beyond limits of territory.

Use of tracks by non-shunting equipment and
work crews.

Total number of elements in function

area:

4.2 Understand procedures for emergency events.

4.3 Implement procedures for emergency events.

4.4 Response to events for which no procedures
exist.

4.5 Compensation for computer or system failure
during unplanned or emergency events.

Total number of elements in function

area:

Records and reports 5.1 Knowwhat records to initiate, maintain and
complete.

5.3 Production of records when mechanical or

electronic devices fail.

5.4 Reporting requirements.

5.6 Production of reports when mechanical or
electronic devices fail.

5.7 Production of computerized reports using
specified fields or parameters.

Total number of elements in function

area:

1.1 Handlingof hazardous materials.

Total number of elements in function

area:

Totals:

10)

Learning Outcome
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ledgo hcnsion tion lysis thesis tion Total

:

1

1

1 1

1 1

•

0

0



Table 19. Summary ofa table ofspecificationsfor periodic reassessment

LearningOutcome

Function Area Knowledqe
Comp

rehension

Applica
tion Analysis Synthesis Evaluation Total

Prerequisites 1

0

1

0

2

1

1

0

2

1

0

0

3

2

3

2

3

0

0

0

0

0

0

0

0

2

0

1

0

0

0

0

0

0

0

0

20%

Planning 16%

Controlling track use 24%

Unplanned and
emergency events

16%

Records and reports 20%

Freight Operations 4%

Totals: 20% 16% 52% 0% 12% 0% 100%

The summary dictates that a test of this material should place almost 25 percent of its
emphasis on controlling track use. Additionally. 64 percent of the test items should require the
examinee to demonstrate more than simple rote memory (knowledge) or understanding
(comprehension) of the content. However, this distribution does not take into consideration the
relative importance of some objectives over others.

9.3.3 Adjustments to Table of Specifications

As has been the practice in the other test designs, the number of test elements associated with
any skill objective (an objective at or above the application learning outcome) in a performance
area arc double counted. The result on the proportional distribution of elements is shown in the
revised table of specifications presented in Table 20.

Table 21 presents a summary of test element percentages within each learning outcome and
within each functional area. Subsequent to revision, the number of items at the application level
and above has risen to 77 percent. A majority of test itemsat the application level and above
imply that the test primarily should be practical in nature, requiring the performance of
dispatching skills rather than the recall of knowledge.

9.3.4 Number and Format of Test Items

This section makes specific recommendations concerning the number of test items, test
length (time), passing levels, and test item format fora periodic reassessment to be given at the
conclusion of refresher training.

9.3.4.1 Number of Test Items and Length of Test

The total element count in the sample table of specifications (Table 20) is 38. so 38 is the
absolute minimum of test items which could be asked. At an estimated adult answering rate of
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Table 2(1. Revised table ofspecifications for periodic reassessment

Function Area Instructional Objective

Prerequisites 1.4 Operating and safety rules, including federal
regulations.

1.7 Resolution of conflicting requests for action.

1.8 Lifestyle choices affecting work performance.

1.9 Stress management techniques.

1.10 Manage documentation.
Total number of elements in function

area:

Planning 2.1 Procedures for assuming/relinquishingduties.
2.3 Judge train and track user priorities.

2.4 Use of planning forms and/or devices.

2.5 Prioritize jobtasks.
Total number of elements in function

area:

Controlling track use 3.3 Location of operating characteristics
information.

3.4 Understand movement and protective
authorities.

3.5 Applymovement and protective authorities.
3.6 Principles of railway signaling.

3.7 Plan beyond limits of territory.

3.11 Use of tracks by non-shunting equipment and
work crews. ^^^
Total number of elements in function

area:

Unplanned and 4.2 Understand procedures for emergency events,
emergency events

4.3 Implement procedures for emergency events.

4.4 Response to events for which no procedures
exist.

4.5 Compensation for computer or system failure
during unplanned or emergency events.

Total number of elements in function

area:

Records and reports 5.1 Knowwhat records to initiate, maintain and
complete.

5.3 Production of records when mechanical or

electronic devices fail.

5.4 Reporting requirements.

5.6 Production of reports when mechanical or
electronic devices fail.

5.7 Production of computerized reports using
specified fields or parameters.

Total number of elements in function

area:

Freight Operations 1.1 Handling of hazardous materials.
Total number of elements in function

area:

Totals:
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Table 21. Summary ofa revised table ofspecifications for periodic reassessment

Learning Outcome

Function Area Knowledae

Compre
hension

Applica
tion Analysis Synthesis Evaluation Total

Prerequisites 1

0

1

0

2

1

1

0

2

1

0

0

6

4

6

4

3

0

0

0

0

0

0

0

0

4

0

2

0

0

0

0

0

0

0

0

21%

Planning 21%

Controlling track use 24%

Unplanned and
emergency events

18%

Records and reports 13%

Freight Operations 3%

Totals: 13% 11% 61% 0% 16% 0% 100%

approximately l question every 30 sec for objectively scored items, it would take trainees about
20 min to complete the test. Slower responders may require 40 min. A broader sampling of
skills would provide more reliability, yet the total scheduled time probably should be held under
an hour in the interests of practicality. For this test, therefore, the minimum total number of
elements will be held to 38 and the recommended initial testing time set at one hour.

Since the test includes so many performance items that apply directly to the work of a
dispatcher, it is recommended that the test be reviewed with examinees after the testing session.
Ample time should be scheduled to review test results with each person who takes the test. This
review increases the reliability of future tests by providing corrective feedback to the test
designer, and will serve to immediately address any critical errors made by examinees. Test
results should be reviewed with the trainees immediately after the testing session. An immediate
review tends to reinforce correct responses and increases attention to items that were missed.
Subsection 8.2.2 addresses the various methods which can be used to determine appropriate

passing levels.

9.3.4.2 Format of the Test Items

A question format matrix recommended for the sample periodic refresher test is shown in
Table 22. The matrix, as a whole, is directly tied to the associated learning outcomes and
element counts provided in the revised table of specifications (Table 20). Subsection 9.1.4.4
provides some test item format recommendations when using the question matrix.

9.3.5 Writing and Use of This Test

Using the general rules of thumb given in subsection 8.2. the time estimates for creating,
administering, scoring, and revising the proposed test arc presented below.

The total time required to prepare the tests is under 8 hr. See Table 23 for specific details for
preparing the test.
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Table 22. Question matrixfor periodic reassessment

Function

Area

Prerequisites

1.4 Operating and safety rules,
including federal regulations.

1.7 Resolution of conflicting requests
for action.

1.8 Lifestyle choices affecting work
performance.

1.9 Stress management techniques.

Instructional Objective

1.10 Manage documentation.

Planning

2.1

2.3

2.4

2.5

3.4

3.5

3.6

3.7

3.11

4.3

4.4

4.5

5.1

5.3

5.4

5.6

5.7

Procedures for

assuming/relinquishing duties.

Judge train and track user
priorities.

Use of planning forms and/or
devices.

Prioritize job tasks. ^^^^^
Controlling track use

3.3 Location of operating
characteristics information.

Understand movement and

protective authorities.

Apply movement and protective
authorities.

Principles of railway signaling.

Plan beyond limits of territory.

Use of tracks by non-shunting
equipment and work crews.

Unplanned and emergency events

4.2 Understand procedures for
emergency events.

Implement procedures for
emergency events.

Response to events for which no
procedures exist.

Compensation for computer or
system failure during unplanned or
emergency events.

reports

Know what records to initiate,

maintain and complete.

Production of records when

mechanical or electronic devices

fail.

Reporting requirements.

Production of reports when
mechanical or electronic devices

fail.

Production of computerized
reports using specified fields or
parameters.

Freight Operations

1.1 Handling of hazardous materials

Knowledqc Comorehension Application Analysis Synthesis Evaluation

Short Identify Problem Problem Problem

Answer, MC, MC. MC, MC,

Problem Problem Problem

True/False Matching Sets Sets Sets
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2 (PS)

2 (PMC)

2 (PMC)

2 (PS)

2 (PS)

2 (PS)

2 (PMC)

2 (PS)

2 (PMC)

2 (PS)

1 (PMC)

1(PS)

MPS)

2 (PS)

2 (PS)

2 (PMC)



Table 23. Testpreparation activitiesfor periodic reassessment

ItemTvpe
Numberof

Items

Time per Item
(min)

Total Time
(hr)

True/False and Short Answer 5 2.5 0.2

Multiple Choice 15 6 1.5

"Problem Sets" 18 20 6.0

Total 7.7

At an estimated average adult answering rate of approximately 1question every 30sec for
objectively scored items, the test would take roughly 20 min to complete. This time istypically
doubled to40minto allow ample time for everyone tocomplete the test. Because of the
presence of the problem sets, a full hour is recommended for the initial use of the test
Experience maybe used to readjust thetime as necessary.

The time required toevaluate and post the test scores isunder 30min per test. Table 24
provides specific details of thetest evaluation and posting times.

An informal item analysis, in the form of post-test interviews with examinees, is
recommended as ameans of determining if any test items were misleading or inappropriate.
Estimated time for this activity is5 min per test. Periodically, a formal item analysis should also
be performed. In order for an item analysis tobemeaningful, 15 to20 tests are suggested as a
minimum. Based on the recommendations of subsection 8.2.3, and keeping the total number of
tests required in mind, 33 question responses maybeevaluated per minute. The evaluation rate
is around 1min per student test. Therefore, 1x 20 tests =20 min, orunder a halfhour.

The time it takes tostudy the validity of the training iscompletely conjectural since it
depends on the ease with which follow-up information may be found. The individual performing
the study should try to find the correlation between training success and dispatching success. If
training islocated near the dispatching center, those dispatchers who have completed the

Table 24. Test evaluation andposting activitiesforperiodic reassessment

Numberof Time per Item
Activity Items (min)

Total Time
(min)

True/False and Short Answer 5 0.1 0.5

MultipleChoice 15 0.05 0.8

"Problem Sets" 18 1 18.0

Posting* 2 2.0

Total 21.3

•Note: The time for posting the test results isveryconjectural. Anestimate of2 min
pertest issuggested, although the actual timewill depend on the method and
requirements of recording and posting the tests.
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particular training course can be surveyed. If the training islocated far away from a dispatching
center,data about a dispatcher's successmay be more difficult to obtain.

Testrevision isanother conjectural time estimate, dependent oncircumstances. If, as
suggested in subsection 8.2,a 50-item testmight require anannual review that lasts 3 hr,a
review of the sample test suggested inTable 22 might take as little as2.5 hr. Where only a few
individuals are involved, testrevision might beassimple asmaking changes based ondirect
interviews as discussed above.

9.3.6 Frequency ofReassessment

The only type ofperiodic reassessment that iscurrently required ofrailroad dispatchers is
operational rules training and testing; however, there is nomandated frequency with which this
training and testing must occur. To fulfill this requirement, railroads that were visited typically
provided an annual rules training followed by arules test. However, the FRA does currently
require locomotive engineers topass arecertification examination and beobserved on-the-job by
a supervisor every three years. Thus, while there is currently no federally-mandated
recertification orreassessment requirement for railroad dispatchers, similar requirements have
been established for locomotive engineers.

As part ofthe site visits, railroads were asked about their policies regarding dispatcher
reassessment. One railroad indicated that if a dispatcher has not worked a territory ina year, s/he
must bereviewed by a supervisor before assuming responsibility for that territory. Other
railroads indicated that it was up to the dispatcher torequest time to review the characteristics of
a territory thats/hehadnot worked recently. However, no railroad indicated that it hada formal
periodic reassessment process.

Since the instructional design literature does not offer any guidance on determining an
appropriate period for reassessment (it iscontext-driven), the policies governing employees in
other modes of transportation - specifically the aviation and maritime communities - were
examined. Watchstanders in the U.S. Coast Guard's Vessel Traffic Service have ajob that is
similar to that ofarailroad dispatcher. They are responsible for monitoring and guiding ships in
the nation's ports and harbors. Air Traffic Control specialists perform a similar function for the
national airspace. Ship pilots and commercial air carrier pilots perform ajobthat issimilar to
that ofa locomotive engineer, so recertification policies for these two occupations were also
explored. The following sections describe the recertification policies for each ofthese four
positions. Table 25 summarizes the four occupations that were examined. Based onthis
information, subsection 9.3.6.5 offers some recommendations regarding periodic reassessment
for railroad dispatchers.

93.6.1 Vessel Traffic Service (VTS) watchstanders (US. Coast Guard)

At the national level, the U.S. Coast Guard does not currently require recertification ofVTS
watchstanders as long as they meet acurrency requirement of having worked any period within
the last five years. If an individual has not worked as aVTS watchstander in the last five years,
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Table25. Recertification policies in othermodesoftransportation

VTS

Watchstanders Ship Pilots ATC Specialists AirCarrier Pilots

Recertification/

proficiency
requirement

If notcurrent If norrecent If norcurrent Every six months

Currency/
recency

requirement

Must work any
time within the last
five years

Must workfourof

the last five years
Must work

16 hra month

Must pilot forthree
takeoffs and three

landings during
the last 90 days

Format of

recertification

Complete national
VTS training
program

Score 90% or

betteronanopen
bookexam

covering ship
handling, stability,
navigation, etc.
Score 90% or

betteronaRules

of the Road test

Complete an over-
the-shoulder
review by a
supervisor

Use a simulator

Other Local VTS

certification

separate; format
dependson the
location

Over-the-shoulder
checkby
supervisor
Periodic "tape
talk"

Random FAA en-

route inspection

they must recertify by completing a national VTS training program. However, though not
mandated at thenational level, recertification at the locallevel does occur andvaries according
to eachlocation. Localrecertification might include someor all of the following: facility visits,
ship rides, supervisedsectorwatches (no formal procedure),and a navigation rales test, in which
watchstanders typicallymust score 90 percent or better to pass.

93.6.2 Ship Pilots (U.S. Coast Guard)

Ship pilots must renew their license every five years in order to remain certified by the U.S.
CoastGuard. If pilots meet a recencyrequirementof working four of the last fiveyears, theyare
not required to take any knowledge-based or skills-based tests to renew their license; it is
automaticallyrenewed. When a pilot does not maintain recency, however, s/he must pass two
tests in order to renew the license. They must take an open-book exam that coversgeneral topics
suchas ship handling, stability, and navigation. Pilots must score 90 percentor better to pass.
Pilots are givena book of several hundredquestionsto help them studyand prepare for the
exam;50 of these questions will be chosen for any particularexam. Thus, pilotsknow what to
prepare for, but they do not know the specific questions that will be selected. In addition to this
exam, pilots must also pass a Rules of the Road test by scoring 90 percent or better.
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9.3.63 Air Traffic Control Specialists (FAA)

Currently, FAA does notrequire recertification ofAirTraffic Control specialists (ATC or
ATCs)as long as theymeet a currencyrequirement of working trafficat least 16hr a month, and
have notcommitted anyerrors. If an ATC fails to maintain his/her currency in air traffic, or if
s/hecommits anerrorwhile on duty, the ATCmust be recertified by a supervisor before
resuming duties. The recertification process involves an over-the-shoulder review by a
supervisor. The content and time involved in the recertification vary according to thegravity of
the error, the ATCs experience, and other factors. The supervisor uses his/herown discretion in
recertifying anATC. Attheconclusion of therecertification, thesupervisor completes a
recertification evaluation andrecords it in the ATCs personal file.

In addition toover-the-shoulder recertification, ATC supervisors do conduct periodic over-
the-shoulder checks on all ATCs to evaluatecommunications and operational procedures.
Supervisors alsoconductperiodic 'Tape Talks" in whicha supervisorwill record, and later
review with the ATC, 30 to 60 min ofcommunications between the ATCs and the aircraft within
the sector which the ATC was controlling. The supervisor will discuss with the ATC such issues
as the ATCs phraseology.

93.6.4 Air Carrier Pilots (FAA)

All pilots are required to undergo a minimum biennial flight check. Air carrier pilots are
more heavily monitored. Rather than undergoing a flight check every two years, air carrier pilots
must undergo a pilot proficiency check by a certified flight instructor every six months. The
pilot proficiency check typically involves evaluating the pilot in simulated flight. Air carrier
pilots (and all other pilots carrying passengers) must also maintain a currency requirement of
piloting an aircraft for three takeoffs and three landings during the last 90 days. Furthermore, air
carrier pilots are subject to random en route FAA inspections. All other pilots, including air taxi
pilots and corporate pilots, are subject to recertification procedures, the frequency of which
depends on the particular service.

93.6.5 Recommendations

The limited review of recertification policies in the aviation and maritime industries indicates
that other modesof transportation require testing or retrainingonly in circumstances where the
employee has notbeenactively working the job. Air carrierpilots are the exception. However,
the natureof theirresponsibilities is more akin to thoseof a locomotive engineerthan a
dispatcher.

Basedon thecurrent policiesregarding VTS watchstanders andATC specialists, occupations
which perform vigilance and control tasks similar to a railroad dispatcher, and thepractice at
some railroads toofferor require timeto review a territory notworked within thepastyear, it is
recommended that dispatchers undergo some form of territory-specific requalification prior to
workingon a territory that they have not worked in over a year.
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More research needs to be undertakenbefore any recommendations can be made with regard
to frequency of general periodic reassessment for railroad dispatchers. Information from
recertification policies in additional modes of transportation (e.g., transit, motor carrier) and
additional railroads, as well as in other industries with vigilance tasks, may be used to help
formulate an appropriate guideline for periodic reassessment frequency.

9.4 Alternative Approaches to Test Design

There are several alternatives to traditional formal testing, including on-the-job evaluation
and trainee narratives. Several alternativeapproaches are discussed in this section.

9.4.1 On-the-job Evaluation (OJE)

An alternative method of assessing railroad dispatcher skills and knowledge involves on-the-
job evaluation (OJE) rather than formalized testing. OJE, mostlyconductedthroughobservation
directly on-the-job or in a simulator, can be quite subjective, both in terms of the evaluator's
perceptions and the lack of specificityin the performancecriteriaused to judge the trainee. The
advantage of formal testing is that it applies a consistent standard that can be easily
communicatedto others in terms of the performanceobjectives upon which the test is based.

There are several methods that can help to increase objectivityduring OJE. They include
formal checklists and quantitative scales, which can be used to observe and measurebehaviors,
procedures, and skills (i.e., the desirable outcomes). The checklists can be used to determine
whether or notthe trainee completes particular steps of a procedure, oris successful in mastering
part, or all, of an objective. The quantitative scale can thenbe used to assigna gradeto the
behavior, skill, or procedure, forexample, by recording how well thetrainee performed a task
using a five-point scale ranging from 'Very poor"to "excellent" It is important thatclearand
concise directions are written for the use of the checklists and scales to reduce the likelihood of
rater/observer misunderstandings. Furthermore, explicitly written directions will increase
consistency across different raters/observers.

IfOJE isused, it isalso recommended that the training isbroken down into "mastery units"
of instruction, with each ofthe units ofinstruction cuJminating ina mastery test written in terms
ofthe instructional (or performance) objectives. Like the formal test designs in this report, all of
the objectives should be addressed.

OJE isparticularly appropriate for application-oriented objectives and skills testing, such as
that used in initial territory training, though OJE can be used in any ofthe three training areas
delineated inthis report: initial dispatcher training, imtial territory training, and periodic
refresher training. However, OJE should not completely substitute for an objectively scored test
based on a test design such asthose developed inthis report. Rather, itis recommended that
formalized tests beused inconjunction with anOJE, and that the OJE bebased onwritten
explicit guidelines developed by the railroad and tailored to the railroad's unique environment.
Locomotive engineer recertification currently follows this practice, where engineers must
complete both awritten knowledge test and a practical skills test (see 49 CFR 240).
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9.4.2 Diagrams and Narratives

To test a trainee's knowledge of the physical characteristics of a particular territory, a trainee
can be asked to draw a schematic diagram of the territory, indicating all of the important features
such as grade crossings, turnouts, stations, grades, etc. Alternatively, a trainee can be asked to
provide a narrative descriptionof the territory. Informationfrom either method can be checked
against a detailed track chart. Though not a traditional instructionaldesign methodology, both
methods are common evaluation techniques among today's railroads.
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10. CONCLUSIONS AND RECOMMENDATIONS

This section includes some brief conclusions to the report, offers some lessons learned and
recommendations based on the research, and suggests some future research to further enhance
and improve railroad dispatcher training as the twenty-first century approaches.

10.1 Conclusions

The wide variety of dispatching operations which characterizes the U.S. railroad industry
makes it impossible to design training objectives, course syllabi and test designs that are
appropriate for all railroads. However, it is possible to structure a. process that makes allowances
for these differences and offers a standard approach to developing training objectives, course
syllabi and test designs. This report documents current training activities among some of the
nation's passenger and freight railroads, and endeavors to provide a means and foundation for
the creation of training objectives, model syllabi and test designs for three distinct railroad
dispatcher training programs: initial dispatcher training, initial territory training, and periodic
refresher training. Using a familiar analogy, the goal of the report is to teach a person how to
fish rather than to provide the person with the fish.

First, training objectives were developed which acted as the raw material for the formulation
of model course syllabi and test designs. Instructional objectives were then selected for the three
different training programs. Next, model syllabi and test designs were formulated, and serve as
examples only. Both the bottom-up process in which the syllabi were developed, and the four-
step process used to develop the test designs, are described in detail in the body of this report.
Lastly, recommended training practices and guidelines that will likely contribute to a more
successful training program are proposed. The recommendations and guidelines are based on
observations as well as trainer, trainee and dispatcher interviews.

10.2 Factors Contributing to a Successful Program

Discussions with railroad training officials and dispatchers highlighted aspects of the
individual training programs that contributed to its success. At the sametime, theseindividuals
described changes to the ongoingprogram which they felt would makeit more effective in
instructing the next generation of railroad dispatchers. In some cases the suggested changes
were already in the processof beingexplored. Limited resources for training prevented others
from beingimplemented. Allof this information is reflected in the following sections, which
describe the factors that contribute to a successful dispatcher training program.
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10.2.1 Development of Non-Technical Skills

Dispatchertraining programs shoulddevelop the trainee's abilitieswith respect to time
management, leadership and prioritization. Because thejob of a railroad dispatcher usually
resultsin a lifestyle change for the trainee,the trainingprogram should also includediscussion of
these issues. Each of these skills has been included in the training objectives developed as part
of this project.

• Time management. This includes teachinga dispatcher how to manage and plan the train
and trackactivity duringtheir shift so that they maysuccessfully completethe other tasks
that they must do on a regular basis in a timely fashion.

• Leadership. Dispatchers control and orchestrate all movement on the tracks for which
they are responsible. Part of theirjob is to balance the demandfor competingresources
and to respond to unplanned and emergency events. Dispatchers serve as a central source
of informationfor both storage and dispensation,and have an authoritative role in
controlling the movement of trains and other on-track activity. Leadership skills enable
dispatchers to more effectively delegate and manage resources.

• Prioritization. Dispatchers must coordinate a day's activities and balancesimultaneously
competing resources throughout the shift. Thesedutiesrequire that the dispatcher
prioritize from among many different activities, and in "real time," adjust train movement
schedules when necessary.

• Lifestyle management. Shiftworkand irregularschedules tend to disrupt a lifestyle, and
can have negative affects on circadian rhythms, resulting in reduced attention and
increased fatigue. Both reduced attention and increased fatigue are potential precursors
to errors. Teaching dispatchers effective countermeasures for reducing fatigue can
decrease their chances of making mistakes. Furthermore, preparing dispatchers for the
disruptions and discontinuity of shift work and irregular schedules can help dispatchers to
lead healthy lives outside of work.

10.2.2 Integration of Initial Dispatcher (Mostly Classroom) Training and Initial Territory
(Mostly OJT) Training

Integration among all of the components of a training program will serve to increase trainee
performance, since knowledge and skills acquired in one part of training will carry over to the
next part with little or no difficulty. Furthermore, without integration, skills learned during an
earlier part of training may erode or be replaced by other skills or habits which may not
necessarily lead to optimal performance.

• Make training unifiedbetweenthe classroomportion oftraining and the OJTportion. In
some of the larger Class 1 railroads, the classroom training (imtial dispatcher training)
was conductedby one department while the OJT (initial territory training) was overseen
by anotherdepartment (usually the Operations department), resulting in potentially
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inconsistent teaching. Inorganizations where the classroom training and OJT are
conducted bytwo different departments, a process isneeded toassure that the procedures
andknowledge delivered in theclassroom arereinforced during OJT.

• Provide cleargoals or objectivesfor trainees as they do their OJT. Tell trainees what
they will beevaluated on, and what they areexpected tolearn and do during their OJT
portion of training.

• As much aspossible, provide clear goalsfor the trainees as they learn thephysical
characteristics ofaterritory, including what landmarks tolook for and what aspects of
physical characteristics are most important todispatching trains through that specific
territory.

• Provide a manual ofrailroad terminology, jargon, and lingo that will serve asa reference
to dispatcher trainees who do nothave prior railroad operations experience. Additional
material covering the railroad business could also be included, and would be particularly
useful totrainees coming offthe street who do not have any railroad experience.

10.23 Simulation and Computer-Based Instruction

Technology isconstantly improving. Computers are becoming more powerful; their
capabilities are being expanded; and their prices are ever decreasing. As a consequence,
simulation and computer-based instruction/training will likely play a greater and greater role in
railroad dispatcher training inthe near future. Simulation and CBT can increase training
effectiveness while at thesame time decrease costs. Some specific observations and
recommendations are:

• Use simulators and other computer-based training toolsfor CADS training and
remediation.

• Maximize the availability ofsimulators. Ideally there should beone simulator per
student. Simulators should bemade available during non-training hours for practice and
remediation.

• Make CADS simulators (including AVTEC radiocommunication) as interactive as
possible to maximize the training experience. Currently, simulators are used primarily to
teach isolated procedures using the computer-aided dispatching system. Interactivity
increases real-world fidelity and increases learning ofmore complex procedures/training
(multipletasks, simultaneous activities on a segmentof rail, communications back and
forthbetween dispatcher and train crew/MOW, andcritical incident training).

• . Usecomputer-based multimedia training aids. Interactive multimedia training aidshave
severalpotential benefits, such as self-pacedlearning, privacy,in-depth remedial
instruction, contextual instruction, and multi-modal, multi-format feedback (e.g., sound,
words, and picturesall used in conjunction). The multimediatrainingaid must also be
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enjoyable to use. Multimedia training aids can be used for rules training and safety
training, as well as for training on some prerequisite topics. Consider providing the rules,
pertinent CFR regulations and other material on a fully searchable CD-ROM.

10.2.4 Integration of Real-World Dispatcher Experience

To promote the transfer ofknowledge and skills acquired during training to the actual
dispatchingenvironment,build a bridge between trainees and dispatchersearly in the initial
dispatcher training program. Such a bridge will facilitate learning, and will provide a context for
the training. For example, talking with an experienced dispatcher or "posting" with them early
in the program will help the trainee develop a framework in which to learn how to dispatch.

• Implement a mentoring program, where trainees are teamed with experienced
dispatchers. Experienced dispatchers can provide guidance and advice, and can provide
a "real-world" validation of the trainee's learning experience during the classroom
portion of training. A mentoring system may also help to bridge the gap between the
classroom portion of the training and the OJT portion of the training, by introducing an
interpersonal relationship between a trainee and a current dispatcher working on the job.

• Have dispatchers share their experiences with trainees. Dispatchers encounter unusual
circumstances every day. It would be useful for dispatchers to share some of their
experiences with trainees, as well as their solutions, so that trainees can begin to prepare
for the variety of different situations that they will soon encounter.

• Enable dispatchertrainees to get out and view the territoryfor which theywill dispatch.
A library of narrated videotapes of the territory does not substitute for first-hand
experience. However, videotapes can be used as an additional source of information
when learning the physical characteristics of a territory. Knowledge of the physical
characteristics of the territory being dispatched is critical to railroad dispatching, and
testimony from dispatchers and instructors during each of the site visits confirmed this.

10.2.5 Contextual Rules Training

A trend that was observed at many of the railroads that were visited was a change from rote
rules learning and recall to contextual rales training that requireda trainee's comprehension of
the rules and their applications, rather than just knowledge of the various rales.

• Teach andtestrules andprocedures in their context. Makerulelearning contextual, and
test rules knowledge in an application-oriented framework, such as on a simulator or in a
situation-based test

10.2.6 Program Effectiveness

As timepermits, maximize training effectiveness by examining training materials, tests,
methods, etc., before,during, and after the training.
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• Conduct aformative evaluation of the training materials before they areimplemented, to
determine whether ornot they areeffective andefficient in meeting theobjectives of the
training program. In doingso,poor training materials can be replaced by moreeffective
ones before they are used.

• Conduct periodic meetings between trainees andinstructors to provide feedback to the
trainee on bis or her progressand to provideconstructive information to the instructor on
the success of the training.

• Perform a summative evaluation ofthe training materials to determine the effectiveness
of the training materials in achieving theobjectives after they have been implemented for
some time.

10.2.7 Instructor Preparation

Since instructors play such anessential role in railroad dispatcher training, it is imperative
thatthey be intimately familiar with railroad dispatching and all technologies that areused in
dispatching, andat the same time, befamiliar with training methods and procedures.

• Subject matterexperts should be usedwhenever possible. Instructors who are former
dispatchers can provide a wealth of valuable experience, insight, and"lessons learned."

• Railroads should offer, orprovide access to, a "train the trainer" programfor their
instructors. Since training requires special skills, instructors who are properly equipped
with the appropriate instructional methods andtechniques to railroad dispatchers will
make training that much more effective. Furthermore, if a checklist is used, it is
advisable to train those individuals responsible for using it. A train-the-trainer program
will help to increase uniformity of training, too, especially when many dispatcher-
instructors are used to train trainees during initial territory training.

• Instructors should make the training environment as similar to the real environment as
possible to facilitate transferof learningand to maximize learmng experience.

• Instructors should incorporate a varietyof training methods andaids during training.
Different methodsand aids are appropriate for different types of content and skills
learning. Matchingthe right trainingmethods and aids with particulartypesof skills that
are being learned will facilitate effective dispatcher training.

• Computer-based training (CBT) will probably play an increasing role in dispatcher
trainingas costs drop and computers become more powerful. It may be advantageous for
railroads to begin to explore the possibility of implementing at least some CBT as part of
railroad dispatcher training.

• Have supervisors who did not receive formal dispatcher training go through refresher
training or selected modulesfrom initial dispatcher training program. Some supervisors
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may have never received formal dispatcher training, ormay have dispatched so long ago
that they are notfamiliar with computer-aided dispatching and themostrecent
dispatching procedures. Supervisors should be able to perform the dispatching duties for
territories undertheirjurisdiction in the event of an emergency.

10.2.8 Duration ofTraining

Some guidelines are suggested here as a result ofevaluating the training programs ofseveral
Class 1,shortline, and regional railroads. Both freight and passenger operations were
represented.

• It is recommended that a minimum of10 weeks bespent oninitial dispatcher training,
though there can be some allowance for prior railroad experience (perhaps one week
less). Ten weeks corresponds totheaverage time that the Class 1railroads that were
visited spent on initial dispatcher training.

• Itis recommended that an average ofeight to nine weeks be spent on initial territory
training. Seven weeks corresponds tothe average amount oftime spent on OJT by the
railroad programs that were examined. An additional week ortwo should be factored in
to cover learning thephysical characteristics of the territory.

• Itis recommended that approximately two to three days be spent on periodic refresher
training. Periodic refresher training should lastas long asnecessary fortrainees to
complete the refresher training syllabus and address the related objectives. Given that
dispatchers should becapable of learning quickly because they have already established a
framework of knowledge andhavebeendispatching for at least a fewyears, it is likely
thatperiodic refresher training couldbe completed in as short as twoto three days.

10.2.9 Class Size

Historically, class size was determined by the need for railroaddispatchers. However, as
railroad dispatching centers increasein size, and as the need for railroad dispatchers rapidly
increases, other factors will dictate class size. For example, as the use of computers and
simulators increases, access to these resources will become a greater and greater determinant of
class size.

• Optimal class size dependson access to resources. During initial dispatcher and periodic
refresher training, the maximum class size should be limited to two trainees per simulator when
simulators are used; otherwise, resources such as access to a trainer, classroom size, and number
of computers will influenceclass size. During initial territory training, as is the current practice,
it is best to have only one trainee assigned to a dispatching desk with a dispatcher-instructor.
Furthermore,where possible, a trainee should be assigned to "post" with only one dispatcher-
instructor for each territory that is learned.
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10.2.10 Training Alternatives

The model syllabi and test designs presented inthis report represent only one way inwhich
to carry out railroad dispatcher training. New and original training methods and techniques (e.g.,
computer-based training) have been developed tocomplement or replace more traditional
training methods. It is up to each railroad to determine which methods are most appropriate to
their needs. Simulation and computer-based training are two new training and evaluation
methods. Other options are:

• Use a checklist and/or trainee workbook/"advanced organizer" in addition to, orinstead
of, a course outlinefor initial territory training. Achecklist does not prescribe an order
inwhich the items must be addressed, but does prescribe the requisite skills and
information that must be learned by the conclusion ofthe training. Achecklist can be
used as aguide to aid learning the physical characteristics ofa territory, and/or to
facilitate learning how todispatch while on-the-job. Atrainee workbook, or"advanced
organizer," could be used as a traimng aid tosupport learning the physical characteristics
ofthe territory by requiring the trainee to discover specific details about the territory,
details that have been predetermined to be important to dispatching the territory. A
workbook or"advanced organizer" could also be used during OJT by requiring the
trainee to answer questions about what they have observed oraccomplished. Use of
checklists and/or workbook ininitial territory training also assures some level of
uniformity in the training.

• Use a checklist, rating scale, or other means ofobservation to help evaluate trainees
while they learn how to dispatch on-the-job (OJE). Checklists canbe used to determine
whether ornottrainees have completed particular steps ofa procedure, or aresuccessful
inmastering part, orall, ofan objective. Quantitative scales can be used toassign grades
tobehaviors, skills, orprocedures, for example, byrecording how well a trainee performs
a task using a five-point scale ranging from "very poor" to"excellent" It is important
that clear and concise directions are written for the use of the checklists and scales to
reduce the likelihood of rater/observer misunderstandings. Furthermore, explicitly
written directions will increase consistency across different raters/observers. Subsection
9.4 provides further discussion of alternative OJE methods.

• Asa training aid tofacilitate learning, or as a testto indicate mastery over, the physical
characteristics, have the trainee draw a schematic diagram of the territory indicating all
of the important features suchas grade crossings, turnouts, stations, grades,etc.
Alternatively, havethetrainee provide a narrative description ofthe territory.
Information from either method can be checked against a detailed track chart.

• Use a non-railroad organization as an optionfor somedispatchertraining. JCCC offers
a 24 week dispatcher training program (14 weeks initial dispatcher training and 10 weeks
initial territory training), while the Railroad Education Bureau offers rules training to up
to 15 trainees, ideal for either initial dispatcher training, and/or periodic refresher
training.
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10.3 Recommendations

This report documents findings and observations from a sample ofrailroad dispatcher
training programs across the country, and applies instructional design methodologies to the
formulation oftop-level instructional objectives, model syllabi and test designs. Dispatching
centers are increasing in size, dispatchers are taking on increasingly more responsibilities,
dispatcher trainees are being hired "off-the-streets" rather than from within the ranks, and
technology isplaying an increasing role indispatching. All ofthese factors make itlikely that
training will play a more and more significant role inrailroad dispatching. Though many ofthe
training programs appear to suffice, ifnot excel, improvements can always bemade. The FRA,
in itsmandate to ensure safe rail transportation, cansupport safety efforts through twomeans:
research andregulations (standards, laws, etc.). It is possible to implement a government-
sponsored research program that will increase rail safety and benefit railroads. Some possible
areas of future research are discussed in the following sections.

103.1 Develop Refresher Training Guidelines

Currently the only mandated refresher training qualification for railroad dispatchers is
periodic rules training. Research can beconducted todetermine both the need and frequency of
periodic refresher training. Using models from other modes oftransportation, guidelines for
periodic refresher training (e.g., what topics tocover, how often) can bedeveloped. The
guidelines can bepresented inthe same way that this report offers guidelines fordeveloping a
railroad dispatcher training program.

103.2 Determine the Need for Railroad Dispatcher Certification

Unlike locomotive engineers, railroad dispatcher trainees do not needto passa standard
certification before working. Issues involved in railroad dispatchercertification could be
explored. Certification procedures andpoliciesfrom other,similar industries bothwithin
transportation and outside can be examined, as well as jobs that share similarduties or
responsibilities as railroad dispatchers. After researchingcertification issues in other modes, and
discussion with the FRA, railroad and Union officials, a recommendation could be made to the
FRA regarding whether or not to further consider railroad dispatcher certification.

1033 Review ofDispatcher-Instructor Compensation Practices

Interviews with dispatcher-instructors revealed that one of the problems in the current
dispatcher-instructor role is that they are only minimally rewarded for their time and effort in
training new dispatchers. Railroadsexpect dispatchers to train new trainees on-the-job. In fact,
railroads oftenmakethe dispatcher-instructor responsible for a trainee's dispatching actions
whilethe traineeis "posting"with him or her. Currentpractice in manyrailroads is to pay a
dispatcher-instructor up to one extra hour per day. Based on informal conversation with various
railroad employees, it wasdetermined that in somecircumstances this practice was
unsatisfactory. It is recommended thatcompensation practices be explored more fully to
determine 1)whatis the bestmethod of compensation to match dispatcher-instructors' increased

119



involvement in training railroad dispatchers, and 2) if the increased compensation will result in
more effective training.

103.4 Develop an Information Exchange Workshop

Experience from site visits and interviews revealed that many oflarger Class 1railroads have
developed quite comprehensive railroad dispatcher training programs, atleast for initial
dispatcher training. The knowledge and experiences of those who helped to develop the training
programs would no doubt help railroads that are now either developing ormodifying their own
programs. Aworkshop would facilitate the exchange ofideas, lessons learned, and knowledge
among those responsible for developing ormaintaining railroad dispatcher training programs. A
workshop orconference style gathering could also promote potential partnerships among
railroads, the FRA and professional trainers toadvance training effectiveness and success.

1033 Examine the Feasibility of Developing a State-of-the-ArtInteractive Railroad
Dispatching Simulator

Though useful in avariety ofdifferent training situations, current railroad dispatching
simulators are functionally and operationally limited. Ahigh-fidelity, fully interactive operator-
in-the-loop railroad dispatching simulator promises to increase training effectiveness by fully
simulating awhole range ofrail traffic conditions and desk and territory configurations. Afully
interactive railroad dispatching simulator can be used for critical incident training as well as for
advanced concept training (e.g., team training), and it can bridge the gap between initial
dispatcher training, which is mostly classroom-based, and initial territory training, which is
mostly on-the-job. The first step is toexamine the feasibility ofdeveloping a state-of-the-art
simulator, including a needs analysis, an in-depth review ofcurrent railroad dispatcher simulator
technology, and an examination ofother transportation modes' uses ofsimulation in training.
FAA, for example, currently utilizes several different interactive simulators to train and evaluate
ATC specialists. If a strongneed for a state-of-the-art interactive simulator exists, oneshouldbe
developed and built.
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APPENDIX A

GLOSSARY

A.1 Railroad Terms

Absolute block. Acontrol method that permits occupancy ofasingle train to ablock at one
time.

Accident Acollision, derailment, or other event involving the operation ofrailroad on-track
equipment resulting in damages that exceed the reporting threshold (14).

Automatic block signal (system), or ABS. Aseries ofconsecutive blocks governed by block
signals actuated automatically by a train, engine orother certain conditions.

Automatic train control. Ifatrain passes arestricted signal, and the engineer does not comply
with the speed within 20 sec, automatic train control will automatically reduce the train speed to
that required by the signal indication.

Automatic train stop system. Ifa train passes arestricted signal, and the engineer does not
acknowledge the signal within 20sec, a penalty brake application is administered, which reduces
the speed of thetrain until it comes toa complete stop.

Ballast The underlying materials that support the rail structure, typically composed ofsmall
rocks or packed dirt.

Blocking device. Ablocking device isadevice that prevents a controlled signal from being
changed to show an indication less restrictive than stop or prevents themovements of a
controlled switch. It isa means ofsectioning off, orprotecting, a segment oftrack for a specific
purpose such as to protect maintenanceof way crews, or to route traffic around an accident.

Blue flag protection. Protection provided to protect peopleworking on,under, or between
rolling equipment in yards, main lines, orservicing areas, typically through theuse of a clearly
distinguishable blue light or blueflag, and/orthe liningand lockingof switchesto preventaccess
to the equipment

Book of rules. A set of operating rules that govern a particular railroad's operatingprocedures
and practices.
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Car. Any number of vehicles that are used to transport goods, materials, or passengers over rail.
Car types include box cars, refrigerator cars, gondola cars, hopper cars, flat cars, tank cars, and
passenger coaches.

Catenary. The overhead contact wire and the associated system of support wires used on an
electric railway. A catenary system transmits electrical current to a locomotive via pantograph.

Centralized traffic control (CTC). A signal system controlled from a remote location in which
an operator or dispatcher routes the movement of trains through the use of switches and signals.
It is a specific form (i.e., a brand name) of a traffic control system (TCS).

Class I railroad. Any railroad operation that has an annual revenue in excess of 255.9 million
dollars.

Class II railroad. Any railroad operation that has an annual revenue between 20.5 million and
255.8 million dollars.

Class III railroad. Any railroad operation that has an annual revenue less than 20.5 million
dollars.

Consist The makeup of a train, including locomotives and cars, and described by its locomotive
power, tonnage, number and type of cars, and location and type of hazardous materials.

Cubbing. The process of learning to dispatch trains by sitting with a qualified dispatcher during
his or her shift through the process of observing and/or hands-on supervised dispatching.

Dark territory. A section of track that is unsignaled.

Direct train control. Dispatcher-directed authority issued to permit track usage not containedin
the operating rules using specifiedblocks to identify the limits of the track authorization.

Electrification/electrified territory. A segmentof trackoverwhich trains powered by an
external sourceof electricity, suchas a third rail or overheadcatenarysystem,operate.

Form D. A written or electronic record of track usage authority issued bya railroad dispatcher.
Form D's permit trains and other track users to occupy specific segments of track identified by
the railroad dispatcher, andareprimarily usedby railroads governed byNORAC rules.

GCOR. General Code of Operating Rules.

General order. Ameans ofcommunicating information pertaining totrain operations that isnot
contained elsewhere (i.e., not contained ina rule book, timetable, special instructions, etc.). It is
a means ofmodifying theralebook, timetable, and special instructions, and is second behind
Train orders (ortheir equivalent) in the hierarchy of theapplication of instructions.
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Hand brake. Ahand-operated brake located on rail cars and locomotives and applied to keep a
car, locomotive, or train, from rolling.

Hazardous materials. Cargo that poses a risk toindividuals and/or the environment, the
movement of which is governed byDepartment ofTransportation regulations. Hazardous
materials (hazmat) include corrosive materials, poisons, and explosives, among other substances.

Helper service. Additional locomotive power used to assist trains while climbing ascending
grades.

Hi-rail equipment. Equipment designed to travel on rail as well as on pavement, used primarily
for the inspection oftrack conditions and for maintenance ofway.

Highway-rail grade crossing. An intersection between railroad track(s) and astreet (or
highway), including associated pedestrian sidewalks. Warnings at grade crossings ranges from
passive crossbuck signs to automatic gates andflashing lights.

Incident Any event involving the movement ofrailroad on-track equipment that results in a
death, a reportable injury, orareportable illness, but in which railroad property damage does not
exceed the reporting threshold (14).

Interlocking (manual or automatic). Aconfiguration ofswitches and signals interconnected to
direct trains along different routes, the limits ofwhich are governed by interlocking signals.

Locomotive. An on-track vehicle that uses diesel, diesel-electric, orelectric power tomove
trainsand other on-trackequipment.

Maintenance-of-way (MOW). On-track maintenance for repairing, testing, and inspecting
track, including ties, ballast and rail. MOW work isusually conducted by the Engineering
department of a railroad.

Manual block signal (system). A system of track blocks that arecontrolled andoperated
manually, and whichrelies on communications between the beginning and end of block limitsto
determine when a block is clear.

NORAC. Northeast Operating Rules Advisory Committee.

Non-shunting equipment On-track equipment that does not activate automatic block or
interlocking signals.

Normal speed. The maximum authorized speed allowed on a segment of track.

Operating rules. Rules that govern the operating practices and procedures of a particular
railroad.
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Pantograph. Collectorbar extending up from the locomotiveto makecontact with the overhead
catenary wires to receive electrical current.

Regional railroad. A class of railroadsthat operateover at least 350 miles, and/orearn between
40 million and the 255.9 million (Class I threshold) dollars in revenue. Regional railroads cover
smaller territories and have fewer trains than Class 1 railroad operations, but are still a part of the
of general railroad transportation system.

Restricted speed. Anauthorized speed at which a train mustbe ableto stopwithin onehalfthe
rangeof vision,shortof anytrains, obstructions, andswitches not properly lined. The speed
must not exceed 20 mph.

Shortline railroad. A shortline,or local, railroad operates over less than 350 miles and/or earns
less than 40 million dollars in annual revenue.

Siding. An auxiliary trackoff the main linewhich is usedto perform a variety of different
functions, such as to allowthe meetingor passingof trains, to set off cars, or to changecrews.

Signal block. A mechanismapplied to prevent clearing a signal.

Speed restriction. An imposedspeed restriction of a train to below the maximumspeed for the
railroad, division, or subdivision, caused by track, signal, train equipment, or environmental
conditions.

Special instructions. Instructions located in a timetable or other publication that modify
railroad operating rules and procedures.

Stringline chart A graphical representation ofoccupancy and positioning of trains on a
railroad, used to indicate capacity and to determine scheduling.

Switch block. A mechanismapplied to prevent lining a switch into a segment of track.

Territory. A section of railroad for which a dispatcher is responsible for the safe and efficient
movement of trains and other on-track equipment A territory is also referred to as a "desk" by
some dispatchers.

Timetable. A publication of trainschedules, speedrestrictions, special instructions, and other
information that govern the movement of trains.

Track warrant Same asaForm D. Track warrants are primarily used byrailroads governed
by GCOR procedures.

Traction power. Thepower a locomotive generates for the movement of trains.
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Traffic control system (TCS). A signal systemcontrolled from a remote locationin whichan
operator ordispatcher routes the movement of trains through the use of switches and signals.

Train. A locomotive operated singly or in combination withotherlocomotives, withor without
rail cars.

Train movement authority. Authorization necessary for a train to occupy a segment of track.

Train order. Mandatory directive issued by a railroad dispatcher toconvey train movement
authority.

Wayside defect detector (a.fc^a trackside warning detector). Any mechanism ordevice for
identifying potential train-basedor trackside hazardous conditions. Detectors include hot box
detectors, rock slide detectors, dragging equipment detectors, wide loaddetectors, andbroken
wheel detectors. Somedetectors automatically notify the traincrew and/orthe railroad
dispatcher via message, while other detectors are connected toABS and will effect a change in
the signal if a hazardis detected (e.g., rock slide).

A.2 Instructional Design Terms

Formative evaluation (1). Examination of the instructional, or training, materials todetermine
whether they are effective and efficient inachieving the specified objectives. The purpose of
formative evaluation is to eliminate those materials that prove tobe ineffective or inefficient,
replacing them with more appropriate materials. Formative evaluation occurs during the design
phaseof the instruction, before the materials are implemented.

Formative test/evaluation (2). A testor evaluation which measures a trainee's mastery of a
subject domain. It enablesa trainerto diagnose currentdeficiencies in learning the materials.
Formative evaluations can help identifyand diagnoseareas of training where a trainee, or a
group of trainees, is havingdifficulty. Knowing where traineesare havingproblemscan aid the
instructor to concentrate more in these areas to ensuretraineemasteryof the subject area(s).

Instruction. The intentional delivery of activities, ideas, and information that facilitate
attainment of specific learning objectives.

Instructional design. A systematic process of translating principles of learning and instruction
into plans for instructional materials and activities (3).

Instructional objectives. Instractional objectives are broad sets of intended learning outcomes,
written from the trainee's perspective, that should result from training. Instractional objectives
are one of two types of objectives that make up the general class of training objectives.

Objectives. Goals,or specified outcomes, that are achieved by intentional effort.
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Performance objectives. Performance objectives are specific, measurable (i.e., observable)
trainee outcomes thatresultfrom thetraining and, when accomplished, indicate achievement of
instructional objectives. Performance objectives are the second type ofobjectives that make up
training objectives (instractional objectives are the first type).

Summativeevaluation (1). Summative evaluation involves a determination of whether or not to
continue using the instractional ortraining materials after they have been implemented for some
time, oradopt other materials to achieve the objectives of the instruction ortraining.

Summative test/evaluation (2). The principal purpose of summative evaluation is todetermine
overall mastery ofacourse's subject areas. Summative tests should be used inconjunction with
formative tests (which identify mastery ofa smaller content area and point out deficiencies in
student learning) so that a trainee's performance on asummative evaluation at the conclusion of
training should come as no surprise to thetrainer or trainee.

Table of specifications. Atable ofspecifications ispart ofa test design, and istied directly to
the specific objectives that are to be tested and their associated learning outcomes based on
Bloom's taxonomy (5_). Development ofa table ofspecifications isdescribed more fully in
subsection 8.1.

Test design. Atest design is the blueprint for formulating tests. It involves four steps. Briefly,
they are:

1. Select the appropriate objectives.

2. Create a table of specifications based on theobjectives andtheirassociated learning
outcomes.

3. Adjust thenumber of test items in thetable of specifications as necessary to reflect the
relative importance of specific objectives, topicareasor skills.

4. Specifythe numberand format of test items in the table of specifications.

Training. Goal-oriented instruction targeted to specific skills that will likely be applied
immediately. Training is one type of instruction.

Training objectives. Goals that are to be achieved as a result of training. Training objectives
are made up of two other types of objectives: instructional objectives and performance
objectives.
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APPENDIX B

DISPATCHER TRAINING PROGRAM DESCRIPTIONS

This appendix contains summaries of nine railroad programs that wereexamined for this
project.

Table B-L (Former) SouthernPacific (SP) Railroad

System size and dispatching
technology

Duration of training

Training methods

Student profile

Class size

Dispatcher proficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

Approximately22,000 trackmiles;300 totaldispatchers; operate
45 desks during 1st shift, and about 30 on 2nd and 3rd shifts
(reconfigured desks). Range of miles perdesk is 57 to 461
depending on volume of traffic. Use computer-aided dispatching
system (CADS).

11 weeks classroom+OJT (until "qualifiedon the position").

Classroom, field trips, simulator, OJT.

Large range of student backgrounds, from military personnel to
salesmen and achef.

4to18perclass.

85% or better.

Consensus must be reached bythe General Director, Chief Train
Dispatcher, and the dispatcherwho has been overseeing the
trainee.

Experienced or inexperienced (trainingis abbreviated for
experienced individuals). Inexperienced students have recently
come from military background, fromJCCC, and "off the streets."

Panel interview. Train DispatcherAptitude Test, and physical.

Subject matter experts.

Yes. Developing more complete program fori 997.
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System size and dispatching
technology

Duration of training

Training methods

Student profile

Class size

Dispatcher proficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

Table B-2. CSX Transportation

Over 18,000 route miles; 321 total dispatchers; operate 47 desks
each shift; average track mileage perdesk is 300 to 500 miles. Use
CADS.

22 weeks classroom+18 weeks OJT (9 weeks perdesk, 2 desks
minimum).

Classroom, field trips, simulator, OJT.

Last 3 classes were alloff-the-street; the class before that were all
internal hires.

12 to 18 perclass.

90% or better.

Subjective evaluations by dispatcher Sign-off by Chief Dispatcher.
Meeting at end of period with management.

No experience necessary.

Psychological assessments, interviews, and physical requirements
(e.g., colorblindness).

Subject matterexperts.

Yes, but currently developing more comprehensive program.

Table B-3. Providence and Worcester Railroad (P&W)

System size and dispatching
technology

Duration of training

Training methods

Student profile

Class size

Dispatcher proficiencytesting

Territoryqualification

Target audience

Candidate screening

Trainer'sexperience

Refreshertraining

* N/A - Not ascertained.

Approximately 180 track miles, 1 dispatcherdesk. Totalof 7
dispatchers, though others inorganization keep qualified incase
they areneeded. Allnon-signaled territory; controlisby verbal
authority and FomnD's. Technology includes a radio and 1 computer
for lights and switch heaters.

4 weeks classroom+4 weeks OJT.

Classroom, field trips, OJT.

No new students in last year.

N/A.*

85% or better.

Feedback from dispatcher sitting with trainee; trainee observation by
Directorof Operating Rulesand Safetyand Superintendent of
Transportation.

No experience necessary.

Yes (N/A specific information).

Subject matterexperts.

Yes.
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Table B-4. Union Pacific (UP) Railroad

System size and dispatching
technology

Duration of training

Trainingmethods

Student profile

Class size

Dispatcher proficiency testing

Territoryqualification

Target audience

Candidate screening

Trainer'sexperience

Refreshertraining

Approximately31,000 track miles.

12 weeks classroom + minimum 4 weeks OJT.

Classroom, field trips, simulator, OJT.

N/A.

N/A.

85% orbetter.

Performance evaluation byProgram Managerand/orsubject matter
expert, and atthe end, Program Manager will conduct interview.

N/A.

Aptitude tests, interviews, and physical requirements (e.g., cotor
perception).

Subject matterexperts.

Yes - PersonalDevelopment Plan.

Table B-5. Norfolk Southern (NS) Corporation

System size and dispatching
technology

Duration of training

Training methods

Student profile

Class size

Dispatcherproficiencytesting

Territoryqualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

Approximately 14,000 route miles; 9 dispatching divisions; each
division hasbetween 4 to7 desks; about 200total dispatchers.

8 weeks classroom+10 weeks field trips to home division +9 to
19 weeks OJT.

Classroom, field trips, OJT.

Bothnew hiresandthose with prior RRexperience (e.g., clerks,
conductors).

6 to 10 perclass.

N/A.

Depends on the division. Training Center iscurrentlyworking on
qualification guidelines.

No experience necessary. If a trainee has prior RR experience,
they start at the beginning of the 2nd week of the class.

Psychological tests, an interview, and a physical.

Subject matterexperts.

Yes.
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System size and dispatching
technology

Durationof training

Training methods

Student profile

Class size

Dispatcher proficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

Table B-6. New Jersey Transit

OverSOOtrackmiles;5 desks operate during first and second shifts
during weekdays, 4 desks operate duringthird shift and weekends;
Approximately34 total dispatchers; Use CADS.

Approximately10 weeks classroom +17 weeks (4 months) OJT+
60 working day probation period.

Classroom, field trips, OJT.

Hiring comes fromwithin entire New Jersey Transit system-some
have priorRR experience, others do not.

8 maximum.

85%orbetter.

At the end of the OJT, there is an oralexam given by a panel of
experts.

No experience necessary.

Interview, psychological tests, and a physical.

Subject matterexperts.

Yes.

Table B-7. Steamtown National Historic Site Railroad

System size and dispatching
technology

Duration of training

Training methods

Student profile

Class size

Dispatcher proficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

About 30 miles of track, allnon-signaled territory.

3 weeks classroom+2 weeks OJT.

Classroom, field trips, OJT.

Allinternalhires. Range of experience: limitedto very experienced
in RR operations.

101012.

85% or better.

N/A.

Experienced.

None (since all were internal hires).

Instructorhad over20 years experience as engineer, but no direct
dispatching experience.

Yes.
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Table B-8. Springfield Railway Terminal Company

System size and dispatching
technology

Durationof training

Training methods

Student profile

Class size

Dispatcherproficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

System size and dispatching
technology

Durationof training

Training methods

Student profile

Class size

Dispatcherproficiency testing

Territory qualification

Target audience

Candidate screening

Trainer's experience

Refreshertraining

About475 route miles, 4 desks operate during first shift, 3 during
2nd and third (2 desks merge into 1 for2nd and 3rd shifts); Total of
17 dispatchers. Use CADS.

Approximately 6 weeks classroom + 6 weeks OJT.

Computer-based training, OJT, field trips.

Experienced: trainconductors, engineers, and toweroperators
Inexperienced: food industry, ATC.

One at a time, though occasionally there have been two in aclass.

90% orbetter.

Train Dispatcher's ReviewCommittee (Directorof Train Operations,
Directorof Operations Training, and Directorof Operating Rules)
conducts oral reviewwith trainee.

Currently, priorexperience in railroad operations is preferred,
though not necessary.

None (drug testing done priorto working for railroad as engineeror
conductor).

Subject matterexperts.

Yes.

Table B-9. Metro Railroad

Currently 4 desks (3 on weekends, and third shift M-F); territories
range from 8 to 32 miles. Some CTC control; stilluse many tower
operators.

Approximately 4 weeks classroom+2 weeks OJT.

Classroom, simulation, OJT, fie Idtrips.

Allwere previously toweroperators.

Maximum of 6.

85% orbetter.

N/A.

Currently, alltrainees must have towerexperience, and have had
worked in atowerin the last 12 months.

Yes.

Ex-dispatchers.

Territory re-qualificationevery 6 months.
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APPENDIX C

PROGRAMS AT COMMUNITY COLLEGES

There are 16 programs across the UnitedStates that offer an Associate's Degree in
Railroading (Associate of Science degree or Associate of Applied Science degree). Table C-1
provides a list of the community colleges offering the degree, as well as contact information.
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Table C-1. Community colleges offering associates degree in railroading

College City and State Contact Phone No.

1 Western IowaTech

Community College
Sioux City, (A Mr. Ray Kindler (712)274-8733

2 CarlSandburg College Galesburg, IL Ms. Sherry Berg (309)344-2518

3 University of Montana-
Northern

Helena, MT Mr.VirgilHawkinson (406)265-4161

4 Salt Lake Community
College

Salt Lake City, UT Mr. Scott Herd (801)957-6609

5 Johnson County
Community College

Overland Park, KS Mr.Andy Burton (913)469-3978

6 Pellissippi St. Tech.
College

Knoxville.TN Dr. Raybum D. McKnight (423)694-6426

7 St. Paul Technical

College
St. Paul, MN Mr. John King (612)221-1316

8 TidewaterComm.

College Norfolk Campus
Norfolk, VA Mr. John Massey (804)683-9414

9 VirginiaWestern
Community College

Roanoke, VA Mr.Wayne R. Michie (540)857-7375

10 Northern Wyoming
Community College

Gillette, WY Mr. Ron Moss (307)686-0254
Ext. 5

11 Western Nebraska

Community College
Alliance, NE Mr. Willie Quindt (308)635-1661

12 Forrest Community
College- Jacksonville
(FCCJ)

Jacksonville, FL Mr. John G. Sumner (904)633-8289

13 Metropolitan Community
College of Omaha-
Elkhom Valley Campus

Elkhom Valley, NE Mr. Ronald J. Eribacher (402)289-1233

14 Cuyahoga Community
College

Cleveland, OH Ms. Cheryl Thompson-Stacy (216)987-3029

15 Waubonsee Community
College

SugarGrove, iL Mr.Vincent Carney (630)466-7900

16 Community College of
Allegheny County

Pittsburgh, PA Mr. Martin Olshinsky (412)921-2042
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APPENDIX D

INTERVIEW GUIDES FOR SITE VISITS

Three similar interview guides were used to collect information duringthe site visits to the
variousrailroads. The three guides, presented in this Appendix, were used to interview railroad
dispatchers, instructors (trainers), and where available, railroad dispatcher trainees.
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Dispatcher Interview Guide

Railroad

Name

Position

CandidateDispatcher Selection

1. How long have you been a dispatcher?

2. Whatjob did you hold prior to becoming a dispatcher?

3. How many years have you worked in the railroad industry?

Initial Training

4. How were you trained?

5. Whatteaching methodswere used(classroom, videotapes, computers, simulators, road
trips, OJT)?

6. Did the training you received adequately prepareyou for the job?

7. Howwereyou testedor evaluated to determine that you were qualifiedto perform the
duties of railroad dispatcher?

8. Couldyour initial traininghavebeen improved to betterprepareyou to becomea
railroad dispatcher? If so, how?

9. Werethere any specifictopics or skills that the training shouldhave covered in more
detail? Less detail?

RefresherTraining

10. How are you retrained on a position (a change in shifttime, such as 3rd to 1st; or a
change in territory that youdispatch) you haven't worked for a certain periodof time?
What is that time period?

11. If your railroad hasundergone a change in dispatching technology, how wereyou
trained to use the new system?

12. If there is a change in the rules or regulations, how areyoutrained to incorporate this
new information?
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13. What type of refresher training (e.g., a new operating rale,or "ruleof theday") have
you received in the last 12 months?

14. Whattraining methods were used(classroom, OJT,videotapes, computers, simulators,
road trips)?

15. Whatdetermines successful completion of therefresher/retraining program?

16. Do you have an opportunity to take "road days"?

17. Ifdispatchers are represented by a union, what does theunion contract require
regarding the training/retraining of railroad dispatchers?

Dispatcher Opinion

18. Could youuse more training right now to help youdo a better job? If so,what type?
What skills or subjects?

19. What is thegreatest challenge youface as a railroad dispatcher? Canthisbe addressed
by training? If so, how?
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Instructor Interview Guide

Railroad

Name

Position

Number of years at position? _____

Phone

Address

Candidate DispatcherSelection

1. Are eligible candidates given any kind ofscreening test or psychological assessment to
determine ability (e.g., with respect to problem solving capability and strategic
planning)?

2. Are there any physical requirements tobe eligible forthe job (e.g., doctor's
certification that individual can withstand stress ofthe job, visual and hearing acuity)?

3. What types ofjobs did trainees hold prior to becoming a dispatcher trainee?

4. If thecandidate is a railroad employee, is therea procedure for evaluating the
employee's prior safety conduct?

Content ofTraining Program

5. Canyou pleasedescribe your current trainingprogram, including the time spenton
each topic/area?

6. What types of teaching methods are employed (classroom, videotapes, road trips,
simulators, OJT)?

7. What has been your experience with each of the methods that you utilize?

8. Are trainees with prior railroad experience exempted from any portion of the training?

9. What standards are used for a dispatcher's evaluation (i.e., how well do students have
to performon tests, and what happens if they score belowthe rnimmum
requirements)?

10. What methods are used to test knowledge of rules (task)!
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11. What methods are used to test knowledge of physical characteristics (territory)!

12. What methods are used to test knowledge of dispatchingmethods(technology) for
supervisionof train movements and other dispatchertasks?

13. Howdo you determine that the trainee is finally ready to be assigned to a territory?

14. Howdo you evaluate the trainee's ability to dealwith the "randomness" of the tasks
whicha dispatcher must accomplish over the day?

CourseDevelopment

15. How is your training curriculum/program developed, and whoprovides inputinto
developing the training program?

Refresher Training

16. Whatis your programfor periodic retraining (including the maximum interval
between training, what topics are covered, how dispatchers are tested,what
performance standards must they meet, andwhat happens if a dispatcher falls below
the minimum performance requirements)?

17. How is determination made on the need for refresher training on a position when a
railroaddispatcher hasn't worked it for some time period? (Does the individual
dispatcher haveinput? Doesthe dispatcher says/he no longer feels qualified to work
the position, etc.?)

18. How do you handle refresher training when new dispatching technology, new rolling
stock or new signal systems are introduced into a territory?

19. If a qualified dispatcher is assignedto a new territory,how is physicalcharacteristics
qualification on this new territory accomplished?

20. If government regulations or rules change between training, how are employees
notified (e.g., change in hazmat regulations)?

Information about Instructors

21. Who does the teaching and what is their background?

22. Have they been formally trained as instructors?

23. Are instructors required to pass any certification process?
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Instructor Opinion

24. What is the greatest challenge you face in your dispatchertraining program?

25. If you could makechanges to your training program, what wouldyou do to improve
it?
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Dispatcher Trainee Interview Guide

Railroad

Name

Position

Candidate DispatcherSelection

1. What job did you hold prior to entering dispatcher training?

2. If you have worked in the railroad industry before, how many years have you worked
ink?

3. What selection or screening process did you go through at the beginning of the
training program?

Initial Training

4. What types of initial training have you received?

Teaching Method

Subject Area Classroom OJT Videotapes Simulator Road Trips

Task

Territory

Technology

5. How have you been tested or evaluated to determine that you were qualified to
perform the duties of railroad dispatcher?

6. Have you been informed whether or not you can help decide when you feel ready to be
assigned to a desk (i.e,. when you have had sufficient training)?

7. Who is overseeing your training?

Dispatcher Trainee Opinion

8. What dispatcher duties or functions have posed the greatest challenge thus far in the
training?
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APPENDIX E

EXAMPLE LIST OF ILLUSTRATIVE VERBS

The following table provides the reader with a briefdescription of the six learning outcomes
based on Bloom's (5) cognitive domain of educational objectives, and a list of verbs that can be
used when writing instructional and performance objectives associated with the six cognitive
learning outcomes. The table has been slightly modified; the original table can be found in (6).
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TableE-1.Bloom'scognitivedomainandillustrativeverbsforobjectivewriting

DescriptionsoftheMajorCategoriesIntheCognitiveDomain

Knowledge.KnowledgeIsdefinedastherememberingofpreviouslylearnedmaterial.Thismay
Involvetherecajlofawiderangeofmaterial,bomspecificfactotocompletetheories,butallthatIs
requiredtothebringingtomindoftheappropriateInformation.Knowledgerepresentsthelowest
leveloflearningoutcomesInthecognitivedomain.

Comprehension.ComprehensiontodefinedastheabilitytograspthemeaningofmaterialThis
maybeshownbytranslatingmaterielfromoneformtoanother(wordstonumbers),byInterpreting
material(explainingorsummarizing),andbyestimatingfuturetrends(predictingconsequencesor
effects).Theselearningoutcomesgoonestepbeyondthesimplerememberingofmaterial,and
representthelowestlevelofunderstanding.

3.Application.ApplicationreferstotheabilitytouselearnedmaterialInnewandconcretesituations.
ThismayIncludetheapplicationofsuchthingsasrules,methods,concepts,principles,taws,and
theories.LearningoutcomesInthisarearequireahigherlave)ofunderstandingthanthoseunder
comprehension.

Analysis.AnalysisreferstotheeUStytobreakdownmaterialIntoBscomponentpartseothatBe
organizationalstructuremaybeunderstood.ThismayIncludetheidentificationoftheparts,analy-
sboftherelationshipsbetweenparts,andrecognitionoftheorganizationalprinciplesInvolved.
LearningoutcomesharerepresentahigherIntellectuallevelthancomprehensionandapplication
becausefheyrequireanunderstandingofboththecontentandBtestructuralformofthematerial.

Synthesis.Synthesisreferstotheabilitytoputpartstogethertoformenewwhole.Thismay
'nv0!1™'̂9PnxJuctfonoiauniquecommunlcaHon(themaorspeech),aplanofopemUons
(researchproposal),orasetofabstractrelatione(schemeforclasstrylngInformation).Learningout
comesmtWsareastresscreativeberiavlors,withitwjorempr^
ternsofstructures.

Evaluation.Evaluationtoconcernedwiththeabilitytofudgethevalueofmaterial(statement,novel
poem,researchreport)foraghrenpurpose.The|udgmentoaretobebasedondefinitecriteria.
ThesemaybeInternalcriteria(organization)orexternalcriteria(relevancetothepurpose),andthe
studentmaydeterminethecriteriaorbegiventhem.LearningoutcomesInthisareaarehighestIn
thecognitivehierarchybecausetheycontainelementsofanoftheothercategories,plusconscious
valueJudgmentsbasedonclearlydefinedcriteria.

Note.MaterialInRntcolumnadaptedfromBloomet«!..1956.

IllustrativeGeneralInstructionalObjectives

Knowscommonterms

Knowsspecificfacts
Knowsmethodsandprocedures
Knowsbasicconcepts
Knowsprinciples

Understandsfadsandprinciples
Interpretsverbalmaterial

Translatesverbalmaterialtomathematicallormutas

EstimatesfutureconsequencesImpliedIndata
Justifiesmethodsendprocedures

Appliesconceptsandprinciplestonewsituations
Applieslawsandtheoriestopracticalsituations
Solvesmathematicalproblems
Constructschartsandgraphs
Demonstratesconedusageofamethodor
procedure

Recognizesunstatedassumptions
Recognizeslogicalfallaciesinreasoning
Distinguishesbetweenfactsandinferences
Evaluatestherelevancyofdata
Analyzesttieorganizationalstructureofawork(art,
music,writing)

Writesawell-organizedtheme
Givesawall-organizedspeech
Writesacreativeshortstory(orpoem,ormusic)
Proposesaplanforanexperiment
Integratesteamingfromdifferentareasintoaplan
forsolvingaproblem
Fornicatesanewschemeforclassifyingobjects(or
events,orideas)

JudgesIhelogicalconsistencyolwrittenmaterial
Judgestheadequacywithwhichconclusionsare
supportedbydata
Judgesthevalueoiawork(art,music,writing)by
usedInternalcriteria

Judgesthevalueofawork(art.music,writing)by
useofexternalstandardsofexcellence

IllustrativeVerbsforSlating
SpecificLearningOutcomes

(PerformanceObjectives)

Defines,describes,identifies,labels,lists,
matches,names,outlines,reproduces,selects.

Converts,defends,distinguishes,estimates,
explains,extends,generalizes,givesexamples.
Infers,paraphrases,predicts,rewrites,summarizes

Changes,computes,demonstrates,discovers,
manipulates,(notifies,operates,predicts,prepares,
produces,relates,shows,solves,uses

Breaksdown,diagrams,differentiates,discrimi
nates,distinguishes,identifies.Illustrates,infers,
outlines,pointsout,relates,selects,separates,sub
divides

Categorizes,combines,compiles,composes,cre
ates,devises,designs,explains,generates,modi
fies,organizes,plans,rearranges,reconstructs,
relates,reorganizes,revises,rewrites,summarizes,
tens,writes

Appraises,compares,concludes,contrasts,criti
cizes,describes,discriminates,explains,lusttfies,
Interprets,relates,summarizes,supports
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APPENDIX F

TRAINING RESOURCES

Appendix F provides a list of training resources to help railroads begin to explore the benefits
and uses of CBT and train-the-trainer programs. The list was compiled from a simple search on
the internet, and represents only a very small sample of the businesses that provide training
services.

Table F-l. Computer-based training (CBT) programs

Company

FirstClass Systems Corporation

3 Dog Multimedia, inc.

Sage Interactive

HR Press

Training Design Associates

Yanni international Trade, LLC

Location

White Rock, BC

Santa Cruz, CA

Mill Valley, CA

Fredonia, NY

Port Arthur, TX

Colorado Springs, CO

Phone No.

1-800-567-7766

1-408-477-9103

1-415-381-4622

1-800-444-7139

1-800-982-0072

1-719-593-0877

Table F-2. Train-the-trainerprograms

Company

The Training Clinic

Quality Resources international

Butler Learning Systems

The Training Registry

Location

Seal Beach, CA

Hudson, OH

Dayton, OH

Raleigh, NC
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Phone No.

1-800-937-4698

1-330-963-4345

1-888-298-7462

1-919-847-0331






