
TCRP Project E-07 

 
 

TCRP E-07 Establishing a National Transit Industry Rail 
Vehicle Technician Qualification Program:  

Building for Success  
 
 

 
 

Appendixes E to P  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Transportation Learning Center 
Silver Spring, MD 

February 2014 

	



 

 

 

 

 

 

This page is intentionally left blank. 



TCRP Project E-07 

E-1 

Appendix E: Learning by Doing: Hands-
On Training for Transportation 
Technicians 



 

 

 

 

 

 

This page is intentionally left blank. 



 

 
 
 
 
 

Learning by Doing 

Hands-On Training for 
Transportation Technicians 

JOHN SCHIAVONE, TRANSPORTATION LEARNING 
CENTER   

DR. ROBERT GLOVER, UNIVERSITY OF TEXAS AT 
AUSTIN 

TRANSPORTATION LEARNING CENTER

 
April 5, 2010 
 



Learning by Doing: Hands-On Training for Transportation Technicians 

 1

Introduction 
 

More than twenty-four centuries ago, Aristotle observed: What we learn to do, we learn by 
doing (adapted from Aristotle, 350 BC).  Yet traditional learning today consists of sitting 
students in a classroom and having an instructor lecture them. 
But is this approach appropriate for teaching technicians the advanced skills needed to 
maintain and repair today’s highly sophisticated transit equipment? For many, the answer is 
a resounding “no” regardless of the subject being taught. John Dewey, progressive 
HAmerican philosopherH, HpsychologistH, and Heducational reformerH, questioned the traditional 
approach of “learning by passive absorption” in his 1916 book entitled Democracy and 
Education:   
 

Why is it that … learning by passive absorption … [is] still so entrenched in practice? 
That education is not an affair of "telling" and being told, but an active constructive 
process, is a principle almost as generally violated in practice as conceded in theory. 
Is not this deplorable situation due to the fact that the doctrine is itself merely told? 
But its enactment in practice requires that the school environment be equipped with 
agencies for doing ... to an extent rarely attained." (p. 46) 

 
During the 90 plus years since Dewey made these remarks, many have advocated “learning 
by doing” methods over traditional teaching approaches. In reality, the process is not fully 
utilized despite research that strongly suggests those being trained in technical trades 
acquire knowledge and skills best by doing or through practice. One book title puts it 
succinctly: Telling Ain’t Training (Stolovitch and Keeps, 2001).  
 
In fact, many of today’s baby-boomer technicians now retiring in droves began their careers 
without first receiving any formal training, learning by being thrown into the fire so to speak 
and receiving informal “training as you go” provided by fellow workers, many of whom 
lacked essential skills themselves. Vehicles and technologies were much simpler then, and 
some basic knowledge and skills were acquired as teenagers by working on rudimentary 
automobiles of the 1950s, 60s and early 70s.  
 
The technology landscape is far different today. Transit buses and trains are controlled by 
electronics that surpass those found in spacecraft when baby boomers first began working 
as mechanics. Yesterday’s mechanics are now technicians using laptop computers to 
program and diagnose equipment, and apply highly specialized tools and procedures to 
maintain and repair mechanical, hydraulic, pneumatic and chemical equipment that simply 
did not exist even 10 years ago.  
 
Today, formal training is absolutely essential to produce technicians capable of providing 
safe, efficient and cost-effective transport services. The consequences of jeopardizing 
passenger and public safety are just too great to turn inexperienced workers loose on 
advanced transit vehicles without proper training, hoping they will learn “as they go.” The 
question becomes how best to construct an effective training program. This paper examines 
the subject of technical training and advocates “learning by doing” as an essential element 
to acquiring needed technical knowledge and skills. It stands to reason that someone 
attracted to becoming a technician is interested in working with his or her hands. Training, 
therefore, should make use of that natural inclination and engage students in hands-on 
activities throughout the entire learning process.   
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Learning: An Overview 
 

Over the past century, research has generated new conceptions of learning.  The National 
Research Council has commissioned a series of publications summarizing what is known 
about learning and enhancing human performance based on evidence (See Druckman and 
Boark 1991, and Bransford, Brown and Cocking. 1999). In addition, the subject of expertise 
and its acquisition has been much researched (Ericsson et al, 2006).  The American Society 
for Training and Development (ASTD) and others have published numerous books 
providing practical guidance on training to build expertise (see, for example, Stolovitch and 
Keeps, 2001; Clark, 2008). 
 
How people learn is a complex subject and numerous theories have been developed 
through the years.  Each approach has advantages and disadvantages, and implies 
different roles for learners and facilitators of learning (Rothwell 2009). Most agree that to be 
effective, the design of instruction must fit the needs of the learners and the aim of the 
training.  Individuals vary in their approaches, strategies, and preferences during learning 
activities.   
 
Training needs to take account of learners’ characteristics, learning preferences, and 
foundation knowledge, as well as the training content and instructional goals. Teachers 
need to adapt instructional methods most appropriate for the experience level of their 
learners and for the job performance outcomes required. In short, there is no one best way 
to conduct training for everyone. Nevertheless, research findings point to approaches and 
principles that can be helpful in designing and implementing training especially for 
maintenance technicians, whose job requirements tend to be largely tactile which favors a 
hands-on approach to training. 
 
 A traditional model of classroom education which many of us have experienced, involves a 
lecture-based delivery method where a professor/instructor who has been deemed a 
subject matter expert speaks at length on the theory and application of the course content. 
Interaction is kept to a minimum to minimize opportunities for potential disruption of the 
instructor/professor’s narrative and to allow the greatest chance for students to take in the 
knowledge through listening and/or taking notes. In his seminal work, Pedagogy of the 
Oppressed, published in 1970, Brazilian educator Paulo Friere, aptly labeled this approach 
to education as the “banking concept of education” (Friere, 1993). With this approach, 
knowledge is seen as a gift given by those who consider themselves knowledgeable to 
those who are considered to know nothing.  
 
Friere goes on to describe how this approach teaches students to be passive observers in 
the workplace and society. Problems can result when employees are trained in this method 
when viewed by both a labor and management perspective (Friere, 1993, chp. 2). From a 
labor perspective, people taught to be passive will be less willing to take action to improve 
their work conditions. From a management perspective, passive employees tend to be less 
willing to demonstrate creative problem solving or to take on the challenges of new 
technology. 
  
Research indicates that a learner-centered approach – which focuses on providing the 
maximum opportunity for students to interact with each other, the content and the instructor 
– is the most successful at producing an effective transfer of learning from the classroom to 
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the jobsite. Recent studies have demonstrated that methods that focus on problem-solving 
such as guided discovery methods where the students are given a problem to work out with 
the instructor serving as a guide to lead in the right direction without providing them the 
answers, is an effective way to build motivation, confidence and skills in the students. Other 
recommendations include providing students with the opportunities to work with and learn 
from one another, and using a variety of instructional strategies including small group 
tutorials, peer tutoring, and computer-based material.  To be effective, employee training 
should also reflect the actual work tasks and conditions that the students will be asked to 
perform in post-training (Merriam and Leahy, 2005).  
 
Too often, technical training is taught in a detached way, in which students learn formal 
scientific laws that define the domain but not their context of use (Gott and Lesgold, 2000).  
For example, in electrical systems, the series of laws that describe the fundamental 
relations among voltage, current, and resistance in a circuit (i.e., Ohm’s Law and Kirchoff’s 
Laws) are in many cases taught as detached pieces of declarative knowledge to be learned 
and then regurgitated on a test. Rarely does instruction take the next step and provide the 
student with learning experiences where, for example, resistance can be manipulated in a 
circuit to demonstrate how the law works in practice. 
 

Contextual Learning  
 

Learning involves interaction between short-term and long-term memory where limited 
“chunks” of information presented during instruction as short term memory becomes 
integrated with existing knowledge already encoded into long-term memory. Information 
presented during training needs to contribute to something the learner can use to build on. 
In other words, adult learners want to know, “What’s in this for me, why do I need to learn 
this?” Providing a reason and a context for the instruction helps motivate the student to 
learn the required knowledge and skills. 

Contextual learning occurs when students connect information in such a way that it makes 
sense to them in their frame of reference (their own inner world of memory, experience, and 
response). Contextual learning allows students to carry out activities and solve problems in 
a way that reflects what they’ll be doing in the real world. Hands-on training exercises 
reinforce contextual learning because students are able to take what they’ve learned and 
apply it to jobs for which they are being trained. An abstract description of how an internal 
combustion engine works, for example, becomes more understandable when students can 
then follow-up by interacting with real pistons, cylinders and crankshafts.    

Clarification of Terms  
 

There are several terms associated with training. Simply put, learning is a process of 
gaining knowledge and skills or expertise (Knowles et al, 2005, p. 17).  Knowledge refers to 
cognitive competence and information assimilation (e.g., understanding how an electro-
mechanical relay functions). Skill development involves gaining psychomotor competence 
(e.g., being able to replace or rewire a relay).  Performance is implementing the knowledge 
and skills that have been gained (e.g., being able to diagnose a faulty relay).  
 
Procedural knowledge is knowing how to execute the procedures necessary to perform a 
given task. Procedural knowledge underlies cognitive and motor skills (many of them 
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automated), such as how to use a typewriter by touch, operate a computer, disassemble 
and reassemble a rifle, drive an automobile, ride a bicycle, or play a game (Druckman and 
Boark 1991, p. 24). 
 
Skills are acquired mainly by doing or practice and are not learned quickly. Using the 
example above, learning the fundamentals of how an electro-mechanical relay functions 
can be taught through lecture; however, by applying electrical current to an actual relay and 
physically observing electrical connections being made and broken, the learner is better 
prepared to replace a relay and later diagnose relay related failures. Using lecture alone to 
progress students through the various levels of learning, skill development and performance 
is difficult, if not impossible, regardless of how skilled or talented the lecturer may be. 
Classroom instruction simply cannot teach a technician how much force is required to 
remove a fastener securing a relay, the feel of removing an electrical connector or relay 
cover, or how to repair a wire connector if it comes apart while replacing a relay. These 
tasks are only learned by doing.  It goes unquestioned that to become a skillful baseball 
player you need to practice catching and hitting. Similarly, to become a skillful technician 
you need to perform the real world tasks of replacing relays, starters, alternators, etc.      
 
Retention of skills, or the lack thereof, is typically measured by the extent to which they can 
be performed, rather than by the extent to which they can be recalled. In fact, at high levels 
of skill, where many of the procedural components of a skill become automatic or 
unconscious, people often become unable to describe in any detail what procedures they 
are carrying out and in what order (Druckman and Boark, 1991, p. 24). This “automaticity” 
expands the ability of experts to perform and learn, but commonly makes it difficult for them 
to teach their skills to novices, or to perform well on written tests. This phenomenon helps to 
explain why some expert technicians have failed pen-and-paper certification tests recently 
developed for transit bus technicians.   
 
The major goal of any training program is to prepare students to perform effectively on post-
training tasks in a real-world setting. Learning with actual equipment in a hands-on setting 
better prepares students for the tasks that await them. When confronted with a faulty relay, 
for example, the student who received classroom lecture training and successfully 
memorized terminal markings for a particular relay may become disoriented when a 
different brand relay has other markings. The student who learned by doing, however, is 
more likely to have the ability to remove the relay cover and identify functions of the various 
terminal connections regardless of vendor markings.   
 

Motivation: The Beginning Point of Learning. 
 

Learner motivation is critically important. Studies show that if learners do not value the new 
content being taught, there is little hope for retention or transfer to the workplace. As 
Malcolm Knowles emphasized, adults learn best when convinced of the need for knowing 
the information (1990).  
 
Relevance is an essential motivator; learners are motivated when they can see the 
usefulness of what they are learning and can respond to the adage, “What’s in this for me?” 
The answer may not always be clear in a classroom setting where lecture often comes 
across as abstract and foreign, thereby causing students to lose interest and daydream 
about other things. Conversely, contextual learning that engages students through visual 
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and hands-on exercises tends to encourage the learning process. Learning how a 
turbocharger works becomes more relevant when students can see a cut-away or one 
installed on an engine and visualize the path of air and exhaust traveling through it.   
 
Another way to instill relevance to stimulate learning is by building a “mental scaffold” to 
prepare learners for new instruction.  A simple graphic showing how the parts of instruction 
are related to the whole provides learners with a roadmap by which to navigate through a 
large amount of material. This is especially useful for novice learners who have little 
previous knowledge of the subject. Continuing with the turbocharger example, a graphic of 
wind causing blades of a windmill to turn will help students understand how engine exhaust 
gases move the blades of a turbocharger in similar fashion.  Likewise, a cut-away of an 
actual engine or representative drawing can effectively illustrate how the up-down motion of 
engine pistons converts power to the crankshaft and then the flywheel.   
 
The act of creating a basic framework for the learner at the beginning of instruction is a way 
to focus the learner and to introduce content.  The organization of knowledge should be an 
essential concern so that the direction from simple to complex is not from arbitrary, 
meaningless parts to meaningful wholes, but instead from simplified wholes to more 
complex wholes (Knowles, 1988). Organization of knowledge in the beginning stages of 
instruction also serves the even larger purpose of memory retention and retrieval upon 
completion of instruction.  
 
As stated earlier with regard to contextual learning, people simply learn better when they 
can build on what they already understand. Activating prior knowledge in the long-term 
memory relevant to the new content will optimize the integration process underlying learning 
(Clark, 2008, p. 55). 
 
Another way to build motivation before students even begin the learning process is to use 
recruiting efforts to present public transit as offering high-tech opportunities and as a 
positive force in society to improve the environment and reduce traffic congestion, in 
addition to providing essential transportation services. Just as some students are drawn to 
being mechanics through an interest in motor racing, others with more altruistic values, and 
a desire to compete in high-tech fields can be drawn to a career in transit maintenance.   
 

Non-Sequential Learning 
 

Learning can take place sequentially or non-sequentially. When sequential learning is 
enforced, students receive training in a specified order and cannot advance to the next 
module without having completed the previous one.  However, altering training from its 
traditional sequence of presentation can be more effective in certain cases, allowing greater 
flexibility to present material in an order that best achieves the desired result.  
 
For example, it may be beneficial to provide a brief overview of theory to introduce a 
complex topic, and then return to provide more detailed theory after some practical 
experience has been gained. Multiplexing is a relatively new technology that reduces the 
amount of electrical wiring in vehicles and allows electrical faults to be more easily 
diagnosed. It also allows control functions to be programmed without adding new wiring and 
switches, such as making the headlights go on automatically when windshield wipers are 
deployed. A traditional sequential approach to multiplex training would be to provide 
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detailed theory upfront describing the intricacies of data networking, ladder logic, and the 
sophisticated electronic processing that takes place within the multiplexing system.  
  
Using a non-sequential approach, a minimal amount of theoretical instruction on 
multiplexing would only be provided in introductory terms, followed immediately by hands-
on instruction where students review the operation of multiplexing installed on a training 
mock-up board or on a vehicle.  Here students will see what the multiplexing control 
modules look like, how and where they’re installed, the data cabling that connects the 
various system modules, and the built-in troubleshooting lights that indicate whether a 
circuit is functioning or not. Once the student has placed basic theoretical information in 
context, then the instructor can go back and provide more detailed theoretical information. 
In fact, advanced theoretical, diagnostic and programming training could take place well 
after the technician gains some experience working with multiplexing.  
 
It is important to emphasize that learners can only absorb so much material at one time, 
and as described earlier, will lose interest if what they’ve learned is not relevant to real 
world applications. Cognitive load is a term that refers to the load on working memory 
during instruction. Because working memory capacity is limited, it’s important that the 
attention of learners is focused on aspects related to the learning goal. This is especially 
true when learners are new to the content and the content is complex, as in the case with 
electrical and electronic applications. Trainers can maximize learning by minimizing 
irrelevant cognitive load and maximize productive material. Keeping cognitive load germane 
to the learning goal is critically important for novice learners.  
 
To avoid cognitive overload, initial training may cover only how to perform a task, leaving 
the full explanation of why the task is performed that way until after the learner has 
accumulated some hands-on practical experience. Using the multiplexing example, 
technicians can be taught “how” to replace a multiplexing module after someone with more 
experience has diagnosed it as defective without understanding “why” it needs replacing. 
Doing so gives the technicians first-hand experience with handling the equipment, allowing 
them to see individual components in the context of a much larger system. The supervisor 
can then verify the installation and provide additional insight into the failure.  
 
Trainers from the sequential school of education may have a difficult time understanding 
this concept, believing that learners should have full knowledge of the entire subject before 
being allowed to work on individual pieces of a larger system. However, technicians that 
start off by becoming simple parts changers are in a better position to learn the nuances of 
technical systems and become proficient at troubleshooting than those given countless 
hours of sequential classroom training with little or no contextual reference.  Important 
exceptions include rail and hybrid bus applications where students need to thoroughly 
understand high voltage electrical and complex electronic aspects of equipment to prevent 
safety incidents.     
 

Reinforcement through Active Learning 
 

Once students grasp the first pieces of information, the instructor must pursue the transfer 
of this new knowledge from short-term memory into long-term memory.  Information that is 
rehearsed becomes encoded for storage in the long-term memory (Gage and Berliner, 
1988).  Instructors can support this rehearsal by incorporating active learning (Gage and 
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Berliner, 1988).  Active learning, in which learners take a participative role rather than a 
passive role, facilitates both learning and retention (Campbell, 1988; Perry and Downs, 
1985). Further, learning on the job provides a context that helps assure that training will 
match the real-life world in which training must eventually be applied. This type of 
contextual learning, which many technicians and instructors understand to be the case 
anecdotally, is supported by the work of Jean Piaget, John Dewey, Carl Rogers, David 
Kolb, and others.  According to John Dewey, who was quoted at the introduction to this 
paper, all genuine education comes through experience (1938, p. 13). 
 
When it comes to acquiring advanced expertise in troubleshooting and dealing with unusual 
situations, learning by doing is the primary and most powerful method of instruction (Gott 
and Lesgold, 2000). The learning-by-doing instructional environment produces technicians 
with both accelerated and adaptive expertise, as compared to the time needed to acquire 
similar expertise using traditional learning methods. With these accomplishments the Gott 
and Lesgold study found how best to teach apprentices to prepare them for performance in 
high-tech, information-age workplaces.   
 

Observation, Coaching and Practice  
 

Traditional apprenticeship is based on a thorough integration of hands-on experience with 
classroom instruction.  Apprenticeship, which has proven quite successful in teaching 
physical skills, typically involves three key components for learners who already have 
workplace experience: 

1) the instructor performs the task while the apprentice watches (observation); 

2) the apprentice then attempts to perform the task with the instructor offering 
supervision and guidance (coaching); and 

3) the apprentice assumes an increasingly larger burden for performing the task 
(practice).  

Observation. During the observation phase the apprentice participates as a spectator, 
observing an expert executing the target skill.  
 
Coaching. Coaching refers to the guidance that the expert provides while apprentices 
attempt to perform the task on their own. Coaching physical skills involves two key features. 
First, the coaching or feedback is given in a continuous fashion. The form of guidance 
provided in traditional apprenticeship is often physical demonstration, not just verbal 
instruction.  
 
Second, the master or mentor provides support in the form of reminders and help necessary 
for the apprentice to perform an approximation of the composite task. The degree of support 
provided depends on the extent of help the apprentice needs. As the apprentice improves, 
the support can be diminished. The expert, therefore, must monitor the apprentice's “zone 
of proximal development” (Vygotsky, 1978). The zone of proximal development is the 
distance between the developmental levels at which learners can perform a task alone and 
the level at which they can perform it with some assistance.  

Practice. As they say, “practice makes perfect.” The apprentice continues to perform tasks 
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with the master present pursuing the goal of making the students' performance approximate 
the expert's performance as closely as possible. In traditional apprenticeship, coaching is 
fairly constant and continuous throughout the practice period.  

Expertise is acquired gradually over time, built through deliberate practice, rather than 
routine practice.  The rationale for deliberate practice is that “effective improvement of 
performance requires the opportunity to find suitable challenging but attainable training 
tasks that the performer can master …typically monitored by a teacher or coach who 
provides feedback” (Ericsson, 2006, p. 692). The role of a mentor in training is an essential 
one. Performing technical tasks for the first time can be rewarding, especially when the fear 
of failure is removed because the mentor is present to point out and correct any miscues.   

Having a knowledgeable mentor observe and guide the process of on-the-job training (OJT) 
builds the confidence needed to develop required experience and allows learners to tackle 
more demanding tasks.  During deliberate practice, good performers concentrate on 
specific skills that are just beyond their current proficiency levels (Clark, 2008, p.11). 
Although tasks can become routine as more experience is gained, new challenges are 
presented when finding novel ways to do the job more efficiently or when an unexpected 
snag is overcome by applying creative solutions. Again, getting students involved with real 
world tasks quickly with oversight from a mentor or instructor is far better than doing passive 
seat time in a classroom. In the process of repairing and maintaining equipment, 
technicians often encounter unexpected problems that simply cannot be duplicated or 
resolved in a classroom setting. 
 
While OJT has many positive attributes, to be effective it must be done in a structured way 
with clear objectives, through defined exercises and follow-up. Simply placing apprentices 
alongside veterans to “watch them work” is not a useful approach to OJT. 
 
The three-step approach to training of observation, coaching and practice described above 
mirrors the Nine Events of Instruction identified by education researcher Robert Gagne 
(Gagne, 1985):  
 

1. Gain Attention 
2. Inform learners of the objective 
3. Stimulate recall of prior learning 
4. Present the content 
5. Provide learning guidance 
6. Elicit performance (practice) 
7. Provide feedback 
8. Assess performance 
9. Enhance retention and transfer to the job 

 
Impediments to Learning by Doing 

 

There are two reasons why learning by doing is not our normal form of education (Schank, 
1995). First, it is difficult to implement without "doing devices" – the actual equipment or fully 
functional simulations of it. As Dewey said: “… enactment in practice requires that the 
school environment be equipped with agencies for doing ... to an extent rarely attained." It is 
far easier to construct a classroom setting with chairs, tables and a lectern than it is to 
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provide interactive devices. Despite this, many in transit have purchased training modules 
such as component cutaways and interactive training “boards” where subcomponents that 
make up an entire system such as braking are placed in working condition on a display 
board. Not only are the devices helpful to illustrate how each individual part functions within 
the overall system, they can be rigged with faults to become highly effective diagnostic 
training tools. Students use the skills taught in class to troubleshoot and repair planted 
faults on these boards.  
 
Some transit agencies that participate in maintenance “roadeos” – competitive events 
designed to test the abilities of bus and rail technicians – use training boards and other 
interactive, hands-on training equipment to prepare team members for competition. One 
method used to obtain this equipment is to make it part of the vehicle procurement process.  
Another is to take worn or defective components such as entire engines and transmissions, 
cutaway certain sections to gain a better view of what’s inside, and use them to illustrate 
function and provide assembly and disassembly experience to new learners.  
 
In addition to hands-on training equipment, several training instructors make effective use of 
photographs and illustrative graphics to make technical points in class. The old adage “a 
picture is worth a thousand words” applies to technical training. An illustration of pedaling a 
bicycle where one leg exerts pressure downward while the other gets a “free ride” upwards 
is more effective at describing how a crankshaft and connecting rods interact in an engine 
than trying to do it verbally. Through the Transportation Learning Center’s courseware 
sharing project, many of these graphics and illustrative tools developed by instructors can 
be exchanged with others.  
 
The second reason why learning by doing is not our normal form of education, according to 
Schank, is that educators and psychologists have not really understood why learning by 
doing works, and thus detest insisting upon it. They can't say exactly what it is that learning 
by doing teaches. And while they admit that it teaches skills needed in the real world, they 
are concerned about facts, committed to what they know -- the "drill-them-and-test-them" 
school of educational thought.  
 
Another reason for keeping the status quo is inertia. Many transit instructors use curriculum 
and training approaches handed to them over time and see no need to change. However, 
given the complexities of today’s equipment and the findings of years of educational 
research, it’s time for many instructors and transit leaders to break with the past and 
institute learn-by-doing approaches. As baby-boomer technicians retire and other industries 
compete for a limited pool of replacement workers, outdated educational approaches will 
not help the recruitment process and leave transit short-staffed. There is a strong need for 
effective instructor development to assist technical instructors to move away from traditional 
lecture to more interactive, hands-on based instruction.     
 
Yet another impediment to effective approaches to hands-on learning stems from a 
particular belief held by executives and other policy makers, many of whom succeeded in 
traditional college classroom settings.  They assume that everyone learns in the same way 
as they and their college-educated peers did – by books and lectures first.  It comes as no 
surprise, therefore, that 70 percent of the training budget in US workplaces goes to 30 
percent of employees who already have a college degree.   
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The Case for Learning by Doing 
 

Learning in the context real world experiences is the natural venue of learning by doing. It 
makes sense that the best way to teach anybody is to let them work on a job that requires 
the skills we are trying to teach. Natural learning occurs best when it’s done on an "as 
needed" basis. In such learning situations motivation is never a problem, we learn because 
something has caused us to want to know. But classroom lecture presentations often 
produce little in the way of natural motivation, especially with regard to technical training. 
One could easily make the case that all technical instruction should be hands-on where 
motivation for learning is easier to achieve. For example, the case for wearing personal 
protective equipment (PPE) such as goggles and gloves is more convincing in a shop 
setting when the instructor runs a metal rod against a grinding wheel with sparks and metal 
pieces flying off in many directions. The motivation for using PPE on the job now becomes 
real. Having sample PPE in the room also allows students to gain real life experience 
properly fitting the equipment. All of this could be taught through lecture, but it would have 
been nearly as effective. 
 
Real life learning takes place in the workplace, "on the job." The reason for this seems 
simple enough. Humans are natural learners and they learn from everything they do 
(Schank, 1995). If you want employees to learn their job, then, it stands to reason the best 
way is to engage them directly in the work. Doing so also gives students a true sense of 
what the occupation is really like. The term “technician” is a more accurate title and may 
sound better than “mechanic,” but in reality the job of maintaining and repairing transit 
buses, trains and related equipment is hard and dirty work. Students not well suited to this 
work are better off becoming aware of this in real world settings as soon as possible, 
thereby giving them an out to pursue another occupation. 
 
Students are better served by instructors who teach them to do things, rather than telling 
them how to do it. If you want to become an athlete, practice your sport. If you want to 
become a mechanic – repair and maintain equipment. Learn-by-doing methods should not, 
however, come at the expense of neglecting to present factual information about theory of 
operation, safety and other matters. However, that information is best presented in a hands-
on setting where factual information is placed in context with real world tasks. In some 
cases, the information is also more effective when presented in non-sequential format, 
pulled in as needed to reinforce contextual learning.  
 
Instructional System Development (ISD), which supports learn-by-doing methods, is a 
series of processes to address decisions about exactly “what, where, how and when” to 
teach the skills, knowledge and attitudes needed to perform every task selected for 
instruction (U.S. Department of the Air Force, 1993).  The use of ISD can assist 
organizations in identifying when it is most effective to present content using sequential or 
non-sequential formats. Traditional chain of command organizations, including the United 
States Navy and Air Force, have adopted ISD to increase the effectiveness and efficiency of 
instruction. Through the implementation of ISD and current learning theory, the U.S. Navy 
has determined that lecture should be reserved for large group presentations lasting less 
than 30 minutes, and that the most common method of instruction is interactive. (U.S. 
Department of the Navy, 1992)   
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Learn by Doing vs. Community College 
 

Learning that takes place in the context of worker’s job or job they would like to hold is 
much less abstract than most college courses and is better suited to the active learning 
styles of many adult learners. While community colleges play important roles in education, 
their application to technical training has certain disadvantages when compared to OJT and 
hands-on training. For one, community colleges typically experience dropout rates in the 50 
percent range. People who have not thrived in classrooms earlier in their educational 
experience are not likely to be enthusiastic about returning to a traditional classroom 
environment.  
 
Additionally, earnings for workers not headed toward a four-year college degree are often 
higher as a result of receiving workplace-based training than those attending community 
college. Whereas completing an Associate’s degree increases worker wages to 33 percent 
more than a high school graduate, a worker participating in a training program organized to 
focus on a specific industry sector experiences a 73 percent earnings gain. Better yet, a 
graduate of a joint labor-management apprenticeship program experiences an 88 percent 
wage gain, more than two and one half times the earnings gain from a community college 
degree (Transportation Learning Center, 2010).  
 

Joint Labor-Management Partnerships  
 

You cannot teach what you do not know (Gott and Lesgold, 2000). This principle applies in 
multiple ways and strongly supports the involvement of subject matter experts in every 
aspect of training system development.  In particular, expertise from the field and the 
industry at large is needed to ensure the training is meaningful in the context of learning and 
real world problem-solving.  Expert guidance is also needed to ensure coaching provided 
during problem-solving is truly appropriate to the specific contexts in which it is given.  
 
In cases where transit agencies include training as part of the competitive procurement 
process, some vendors have been known to provide instructors that simply “read from a 
script” and have no direct practical experience. In other cases transit agencies hire 
instructors that are not fully capable of performing that role.   
 
A sensible way to ensure that training is effective is to approach training as a joint labor 
management effort where both sides agree to the subjects that need to be taught and how 
training is best delivered. The American Public Transportation Association (APTA), the 
Transportation Learning Center, and major transit labor unions including the Amalgamated 
Transit Union (ATU) and the Transport Workers Union (TWU) have worked in partnership to 
develop standards that define training subjects and learning objectives.  
 
This paper is a start in the direction of developing standards for establishing how those 
subjects are taught. Expert technicians with many years of on-the-job experience and 
expertise are well placed to work with management to provide valuable input into how 
training can be made more effective. 
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TRANSIT MAINTENANCE MENTORING GUIDEBOOK 
 

Transportation Learning Center 
November, 2012 

 
 
PURPOSE & INTRODUCTION 
 
Mentoring provides an excellent training opportunity because it links an 
experienced person (mentor) with a less experienced trainee to help foster the 
trainee’s abilities, career development, and professional growth. A structured 
mentoring process requires that the mentor and trainee work together in actual 
work settings to reach specific learning goals and to provide sufficient feedback 
to ensure that goals are reached. With so many highly experienced transit 
technicians on the verge of retiring, mentoring offers those individuals an 
opportunity to pass on their vast amount of experience to others. Although not all 
highly proficient technicians have what it takes to become mentors, there are 
those with right attributes to provide excellent on-the-job training in real-world job 
settings.     
 
The purpose of this report is to serve as a guidebook, offering information that 
transit agencies can use to establish mentoring as a training method with 
guidance, suggestions, and examples to implement or expand upon existing 
mentoring programs. It is based on a generic mentoring guidebook developed by 
the USDOT, modified and enhanced to reflect transit maintenance applications. 
The guidebook was produced as part of Transportation Research Board project 
E-7: Initiating a National Joint Transit Industry Rail Vehicle Technician  
Qualification Program:  Building for Success. It has also benefitted from research 
done under other grants from the U. S. Department of Transportation and U. S. 
Department of Labor. 
  
Information collected in this document is intended to guide transit agency 
personnel through the mentoring process, defining what it means to be a mentor, 
the roles and responsibilities during the tutelage period, and the different styles 
that can be adopted to forge a mentoring relationship. It also describes various 
learning styles and how to cultivate trainee-mentor relationships along with 
potential obstacles to mentoring. Finally, guidance is offered on developing task 
sheets that can be used within a structured mentoring program. Task Sheets 
consist of specific learning objectives (e.g., demonstrate uses of a torque 
wrench) that can be developed from common agency jobs or taken from the 
National Training Standards and modified as needed to establish on-the-job 
learning activities. A sample Task Sheet adapted from the National Training 
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Standard on Tools and Material Handling is included as an appendix to this 
Guidebook.    
 
 
WHAT IS A MENTOR? 
 
A mentor is a teacher who assigns tasks and reviews performance. A mentor 
also facilitates personal and professional growth in an individual by sharing 
knowledge learned throughout the years. The desire to want to share these "life 
experiences" is characteristic of a successful mentor. In maintenance, a mentor 
is one who shows a trainee how best to diagnose, maintain, repair and overhaul 
equipment. Because not all procedures are clearly spelled out in the classroom 
or in manuals, mentors fill in the missing elements by showing trainees how jobs 
get done in actual work settings. 
 
Mentoring takes place informally in workshops every day, especially in cases 
where agency training is lacking and technicians must turn to their peers for 
assistance and guidance. Without structure, however, it’s just as easy for bad 
traits to get passed on. This paper focuses on formal the mentoring program 
where mentor roles are defined, and where tasks and goals are made clear. 
Structured mentoring is learn-by-doing in its best form!  
 
Mentoring can be highly effective at imparting technical skills and knowledge, 
especially at a time when so many highly experienced technicians are about to 
retire. Many soon-to-be retirees would be willing to pass along their experiences 
if only given an opportunity. Before doing so, however, the mentor needs to be 
prepared and the overall mentoring process needs to be organized to be 
effective. This is best done on a joint labor-management basis where both sides 
work together on a program to provide beneficial outcomes for the trainee, the 
mentor, the labor union, and the transit agency.   
 
Mentoring is best accomplished as part of a formal apprenticeship training 
program where: 
 

● Classroom training provides students with basic theory and general 
understandings;  
 
● Hands-on instruction applies that understanding in a lab or controlled work 
environment; and 
 
● Mentoring where students get to work alongside an experienced 
professional in a workshop setting to apply the knowledge and skills they’ve 
learned in other aspects of their training to real-life jobs -- jobs they’ll be 
expected to do every day.  
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While mentoring is typically associated with apprenticeship, it can also be used to 
target specific training needs. When part of the promotional process, mentoring 
can be applied to elevate technicians from one level to another, providing needed 
training to move, for example, from a second class technician position to first 
class. Experienced mentors could also be used to train other seasoned 
technicians on new technology, or to help them master a particularly difficult task. 
While there is no one correct way to establish a mentoring program, this 
guidebook provides information needed to develop an approach suitable for your 
agency, resources and needs. 
    
 
TYPES OF MENTORING 

There are three types of mentoring approaches:  

● Informal Mentoring 
● Self-mentoring	
● Formal Mentoring 

Informal Mentoring 

Informal mentoring, also known as traditional mentoring, is loosely structured 
where tasks and outcomes are not defined. The primarily focus is on the trainee 
and there’s little consideration given to broader organizational benefits. In many 
cases this approach results in trainees just becoming the mentor’s helper, 
running errands and doing menial jobs the mentor would rather avoid such as 
cleaning or retrieving parts.  
 
Self-Mentoring 
 
Self-mentoring is more of a strategy than a type. Instead of having an established 
mentoring program that seeks to promote the development of a trainee and 
enhance agency goals, the worker takes the initiative to cultivate his or her own 
professional growth. Self-mentoring is where workers seek the advice of 
respected technicians, and use self-tutoring and resource-finding techniques to 
better their technical abilities. Self-mentoring requires the worker to be highly 
motivated and self-disciplined. This type of mentoring typically prevails in cases 
where agency-provided training is extremely limited and where no other type of 
mentoring program exists. 

Formal Mentoring 

Formal mentoring, also known as planned mentoring, is the focus of this 
guidebook. It specifically defines mentor-trainee tasks and responsibilities, 
monitors trainee progress, and integrates mentoring as part of an overall training 
and apprenticeship program. Within formal mentoring are different levels of 



 4

structure depending on agency resources, commitment, and the amount of time 
and effort an agency is willing to invest in the program. Levels range from those 
with limited scopes to those that provide mentors with specialized training to 
prepare them for their unique roles. Formal mentoring programs tend to look 
beyond trainee benefits by also focusing on enhancing the goals of the 
organization by increasing productivity, improving safety, and by reducing costs, 
employee turnover and absenteeism. 

Ultimately, each labor-management team needs to decide on the approach or 
combination of approaches to pursue based on their resources and overall 
commitment to training.  

PROGRAM BENEFITS 

There are several benefits to a structured mentoring program:  

● Provides a way for senior technicians to share their knowledge, 
experience, skills and insights with those just beginning their career or 
those needing specialized training. 

● Helps ensure that trainees learn jobs the right way from the start, 
lessons that will stay with them throughout their careers.  

● Provides a natural extension to classroom training where students can 
put learning to use in real-world shop setting with a skilled professional 
providing oversight.  

● Expands an agency’s training capacity by utilizing skilled technicians as 
instructors, thereby freeing up dedicated instructors to provide additional 
classroom and lab training. 

● Shop work is getting done as part of the training. 

● Improves work efficiency and safety because trainees are being taught 
by seasoned professionals.   

● Strengthens labor-management relationships as both sides develop the 
mentoring program and provide needed oversight throughout the program. 

Potential Disadvantages  
 
As with any program there are certain disadvantages associated with mentoring.  
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● Scheduled mentoring tasks may need to be postponed due to 

equipment not being available for training because of operational 

commitments. 

 

● Mentoring is typically conducted one-on-one. This method of training 

takes a great deal of time; so does mentor preparation. 

 

● Certain equipment may be dangerous in the hands of a trainee even 

under close supervision. (A simulator training setting would be a more 

desirable setting for tasks that fall in this category.) There is also a chance 

that a trainee may damage equipment in the process of learning how to 

repair and maintain it. 

 

MENTOR ROLES  
 
There are nine essential roles of a successful mentor:  

1. Teacher   
2. Guide 
3. Counselor  
4. Advisor  
5. Motivator 
6. Door Opener  
7. Coach 
8. Role Model     
9. Referral Agent    

Which roles a mentor assumes depends on the mentor’s abilities, the trainee’s 
needs, and the type of relationship the mentor is capable of building with the 
trainee.  

Teacher 

This role requires the mentor to share accumulated experiences. First, however, 
the mentor needs to be aware of the skills needed to properly perform job tasks. 
As discussed below under Essential Element #3: Prepare Mentors, even 
seasoned veterans need to brush up on jobs they may not have had in a while or 
involve new technologies. Taking refresher courses is highly recommended. 
Once this is done the mentor can more effectively help the trainee develop the 
necessary knowledge and skills. 
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As a teacher it’s important to also share lessons learned from past mistakes.  
Doing so can strengthen the mentor-trainee relationship. The teaching role also 
requires mentors to step back and understand that the trainee is just beginning 
the learning process. Because veteran technicians are so thoroughly familiar with 
their work, they tend to falsely assume that trainees already have some basic 
understanding. Instead, mentors need to place themselves in the shoes of the 
trainee and remember how difficult it was to learn new skills from scratch.  

The teacher’s role also requires the mentor to communicate trainee progress, 
recommended schedule changes, and participate in all relevant meetings related 
to trainee’s development work.   

Guide 

As a guide the mentor helps navigate the trainee through the inner workings of 
the transit agency and labor union to decipher the "unwritten rules" -- the behind 
the scenes dynamics or shop politics that are not always apparent but need to be 
understood.  

Counselor 

The role of counselor requires the mentor to establish a trusting and open 
relationship.  To do this the mentor needs to ensure confidentiality and show 
respect for the trainee.   Mentors can promote confidentiality by not disclosing 
personal information shared by the trainee.  Listening attentively is another way 
to show respect. 
 
Advisor 

This role requires the mentor to help trainees set realistic career goals. As an 
advisor, the mentor needs to discover where the trainee wants to go 
professionally. Keep in mind that the process of setting goals must be flexible 
enough to accommodate changes in the workplace.   

Motivator 

Generating motivation in the trainee is a difficult yet essential mentor role. 
Motivation can be learned but is typically a natural inner drive that compels a 
person to be positive and succeed. Mentors can motivate trainees to succeed by 
offering encouragement and support.  

Door Opener 

In the role of door opener the mentor helps the trainee establish a network of 
contacts within union and agency ranks, giving trainees a chance to meet the 
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shop steward, supervisors and others within the organization to spur professional 
and social development.  

Coach 

In the role of coach a mentor helps the trainee overcome difficult and challenging 
maintenance jobs.  Coaching is a complex and extensive process, a skill not 
easy to perform. Specifically, coaching involves providing feedback. This is best 
done while the trainee performs work tasks and the mentor observes, giving 
positive and constructive feedback as the situation demands. Good mentors will 
not provide feedback when they don't know much about the subject or 
circumstances, or when inappropriate such as in the presence of others. 
	

Role Model 

As a role model the mentor sets an example of the values, ethics, and 
professional practices of the agency and union. Most trainees, in time, imitate 
their mentors. Therefore, a mentor must have high standards of professionalism, 
a solid work ethic and positive attitude.  

 

ESSENTIAL ELEMENT #1: SELECT THE RIGHT MENTORS 
 
Popular and highly skilled technicians do not always make the best mentors. 
They may be unwilling or incapable of assuming the roles listed above, or may 
not have the right attributes needed to become an effective mentor. Finding the 
right mentors will take time and effort. Although having a marginal mentor is 
better than having none at all, having the wrong mentors can do more harm than 
good.   
 
Attributes of a Successful Mentor 
 
Selecting the right mentors is critical to the program’s success. There’s a 
guidebook section below dedicated to the selection process. The attributes have 
been summarized in a checklist (Appendix A) to help labor and management 
select the right mentor, and for technicians with an interest in becoming mentors 
to determine if they have those attributes. Key among them is the ability to be 
supportive, patient and respected:  
 

Supportive:  A mentor has the ability and desire to support the needs and 
aspirations of a trainee.  

 
Patient: A mentor is patient and willing to spend time performing 
mentoring responsibilities.  
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Respected: A mentor has earned the respect of his/her peers, the union, 
and the transit agency.  
 

To successfully assume the different roles of a mentor, several additional 
characteristics are also needed:   
 

People Oriented: A mentor is genuinely interested in people and has a 
desire to help others.   

Good Motivator: A mentor is someone who inspires a trainee to do better, 
being able to motivate a trainee by offering feedback and challenging work 
assignments.  

Effective Teacher: A mentor must not only teach the "skills of the trade," 
but must also be capable of managing the trainee’s learning.  A "sink or 
swim" approach is not an effective mentoring method.  

Secure In Position: A mentor must be confident in his or her career so that 
pride for the trainee's accomplishments can be genuinely expressed.   

  
An Achiever: A mentor is usually a professional achiever--one who sets 
career goals, continually evaluates these goals, and strives to reach them. 
A mentor attempts to inspire a trainee with the same drive for 
achievement.   

Provide Trainee Visibility: A mentor is someone who can give the trainee 
the right amount of exposure within the agency and union. One way to do 
this is to arrange challenging projects for the trainee to succeed. Another 
is to tell others about the trainee's accomplishments. 

 Values the Organization and Work: A mentor takes pride in the transit 
agency and union and understands their mission, vision, and values. A 
mentor should be well-versed in agency and union policies and in the 
procedures of the particular administrative environment in which he or she 
works. Someone who speaks badly of the agency or union should not be 
used as a mentor.  

Respect for Others: A mentor is one who shows regard for another's well 
being. A mentor also accepts a trainee's weaknesses and minor flaws, just 
as the trainee must learn to accept the weaknesses and flaws of the 
mentor.  
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Recruiting Technicians to be Mentors 

The process to recruit mentors involves soliciting recommendations from four 
sources:  

Supervisor and Shop Steward Recommendations 

Recommendations from supervisors and shop stewards are important in 
selecting a mentor. Each gets to know how proficient technicians are regarding 
their work skills, their personality traits and how well they work with others. It’s 
important, however, that their recommendations are not based on favoritism or 
wanting to see their buddies get financial or other incentives that may come with 
being a mentor.  

Instructor Recommendations 

Instructors also serve as a good source for indentifying mentors. During training 
courses there are students who typically go out of their way to help others in the 
class understand a particular problem or hands-on exercise. Instructors are good 
at identifying students in their class who have what it takes to become effective 
mentors.  

Peer Recommendations 

Recommendations from fellow technicians are also helpful in the mentor 
recruitment process. Once again, peer recommendations should be made based 
on the desired characteristics presented throughout this guidebook, not on 
friendships.  

Self-Nomination/Recommendation 

Asking for volunteers is actually one of the best methods of recruiting mentors. 
Soliciting self-nominations, however, should be done as an ordered process:  

● Clearly define mentor responsibilities up front. 
 
● Hold an informational meeting for prospective mentor candidates. 
Explain how the program will work, how the role of the mentor is defined, 
what the expectations are, and what mentors are expected to do 
throughout the mentoring process. 
 
● Acknowledge that not everyone is well suited to become a mentor. 
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Mentor Incentives  

In a perfect world mentor candidates are willing to share their skills and 
knowledge without compensation. However, incentives provide fair recognition 
for the contributions mentors will make not only in enhancing the careers of 
others, but for advancing the efficiency and safety of the entire maintenance 
organization. Typical incentives include an increase in hourly pay, certificates, 
and other forms of recognition denoting that exceptional technicians have been 
selected among their peers to serve as a mentor to others.     

 
ESSENTIAL ELEMENT #2: SELECT THE RIGHT TRAINEES  
 

Trainee Characteristics  

In addition to selecting the right mentor, a successful mentoring relationship also 
requires the trainee to have certain characteristics. Most mentors admit that they 
see characteristics in their trainees that they see in themselves, such as:   

Eagerness to Learn: A trainee should have a strong desire to learn and 
develop new skills and abilities.  

Ability to Work as a Team Player: Because of the need to interact with 
others, it’s important that the trainee cooperate and learn how to be a 
team player -- to contribute as much as possible to the mentoring 
relationship.  

Patience: A trainee should be realistic enough to know that 
accomplishments and career advancement do not happen overnight. 

Challenge Seeker: A trainee must be able to move beyond tasks that he 
or she has mastered and accept new and more challenging experiences, 
giving up the known for the unknown.  

Positive Attitude: An optimistic trainee is more likely to tackle difficult work 
tasks and to stay on course. A trainee with a poor or "defeatist" attitude 
will not move ahead.   

Trainee Roles 

Just as the mentor has various roles, so too does the trainee.  A trainee is the 
one that takes the initiative to ask for help or advice, and lets the mentor know 
when he or she is ready to tackle more challenging technical work.  
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Other trainee roles include: 

 Following established safety and maintenance procedures related to work 
assignments.  

 Asking the mentor to clarify maintenance procedures and safety 
applications. 

 Participating in all meetings to review progress and current status in 
achieving objectives defined in task sheets. 

After absorbing the mentor's knowledge, trainees must also have the ambition to 
use that knowledge by applying what’s been learned. A trainee must also be 
willing and capable of blending mentoring with other training opportunities.  

ESSENTIAL ELEMENT #3: PREPARE MENTORS  

Technicians may be considered proficient in their work, have the admiration of 
their peers, and have a natural ability to communicate and relate to others. 
However, they still need some level of preparation to become successful 
mentors. First and foremost is that mentors have the correct technical skills to 
pass on to trainees. Therefore, mentors should first take a refresher course and 
be evaluated by the training department to ensure that the procedures they will 
demonstrate on the shop floor matches procedures taught in class. A potential 
downside is to have mentors teach short cuts or work processes that go against 
agency and union accepted practices. As described below under “Task Sheets,” 
an ideal training scenario is one where labor and management work together to 
develop written procedures for common job tasks. These written job procedures, 
which represent the best thinking on performing specific job tasks based on the 
manufacturer’s recommendations and local experiences, clearly identify the 
essential steps needed to properly do the job. The existence of these written 
procedures helps ensure that all technicians perform job tasks to accepted 
standards, and that the training is consistent with those standards.  Regardless 
of whether written procedures exist at an agency, steps must be taken to make 
certain that what mentors teach in the shop is consistent to what’s being taught in 
the classroom.    
 
Mentors must be given some guidance on how to become teachers. Although 
they may have solid technical understanding and skills, mentors need soft skills 
training so they can pass on their skills to others. One such resource for 
providing this training comes from a course prepared by the National Transit 
Institute (NTI). The course was developed in response to a request by the APTA 
Bus Maintenance Training Committee, which includes Transportation Learning 
Center staff and subject matter experts (SMEs) from both labor and 
management. Although the course was developed for maintenance instructors, 
mentors could also benefit from the instruction provided.  
 
Key points from the NTI course include: 
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 Jobs become “automatic” when done many times. Then, when we try to 

teach the job to others we tend to make assumptions and leave out 
important steps.  Make sure to identify all the tasks included in the job and 
break them down into simple sub-tasks in order to teach it.  

 Decide what you want the trainee to know or be able to do. State it in 
words that are specific and measurable. 

 Learn how to be an active listener. 

 Understand that trainees have different learning styles (see “Learning 
Styles” below for details) 

 Adult learners choose to learn when they: 

o See a need or benefit 

o Have a problem to solve 

o Can relate new information to what they already know (“indexing”) 

o Can apply what they learn in the “real world” 

o Trust the trainer 

Much of the training needed to become an effective mentor involves building a 
positive mentor/trainee relationship as presented below. Potential mentors must 
first, however, determine if they’re cut out for the job. Conducting a mentoring 
self evaluation is an essential first step.  
 
Mentoring Self-Evaluation 

Once labor-management representatives have identified eligible candidates, 
those candidates need to decide for themselves if they really want to be a 
mentor. While some technicians welcome the opportunity others are reluctant to 
share experiences that have taken them an entire career to acquire.  To help 
make the decision, eligible mentors should consider these questions:   

 Do I have the potential to build a mentor/trainee relationship? 
 Would I feel comfortable building this kind of relationship? 
 Would a trainee benefit from my expertise? 
 Am I willing to invest the time to pass on my experience to a trainee? 

An essential step in this process is to conduct a self evaluation to determine 
which mentoring characteristics apply, and which need to be cultivated or 
improved upon.  Mentors can evaluate themselves by using the same Appendix 
A checklist used by labor and management to select them in the first place. While 
not all characteristics are needed to become a successful mentor, the self-
evaluation process allows potential mentors to identify some characteristics that 
need to be improved upon, or they may realize that being a mentor is not 
appropriate for them right now. 
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Building Positive Mentor/Trainee Relationships 
 
Unlike learning how to master a technical skill that can be taught in the 
classroom and through on-the-job training, much of the preparation needed to be 
an effective mentor is not easily obtained. One of the best methods to learn these 
skills is to become aware of the many elements that go into building positive 
mentor/trainee relationships.   
 
Essential features of building a positive relationship with trainees include:  

 Trust 
 Self esteem 
 Respect 

Trust  

Establishing trust is essential to a successful mentoring relationship. Trust is 
created through a number of factors that include being able to effectively 
communicate with the trainee. This consists of actively listening, valuing the 
trainee's opinions, and letting the trainee know that he or she is being taken 
seriously. A good mentor also should be available and willing to meet with the 
trainee whenever he or she needs assistance. Another factor in building trust is 
to provide consistent feedback, direction, and advice.  

 

Self-Esteem  

Another important element to a successful mentoring relationship is having the 
ability to build the trainee's self-esteem. All people have the desire to be 
worthwhile and valuable, and trainees are no exception.  

 

Respect 

Of the most essential elements to a successful mentoring relationship is to build 
respect. Respect is established when the trainee recognizes knowledge, skills, 
and abilities in the mentor that he or she too would like to have. The trainee then 
attempts to acquire these much-admired characteristics. Respect usually 
increases over time and is not easily acquired. As the saying goes, it must be 
earned.  

Learning Styles 

When preparing mentors, it’s important to understand the trainee’s preferred 
learning style. There are basically three types: auditory, visual and kinesthetic.  

●Visual learners want to see a picture, a chart or something written down to learn 
something.  They prefer to get directions, information, etc. in writing.   
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●Auditory Learners tend to use their voice and ears to learn, and remember what 
they hear and say.  

●Tactile-Kinesthetic Learners learn best by doing.  They want to move, touch, 
create and physically interact.  

Although mentoring essentially assumes a tactile-kinesthetic approach to 
learning, mentors may find that trainees who are strong visual learners would 
benefit from diagrams or drawings of the work to be accomplished before 
beginning the hands-on exercises. Likewise, if a trainee favors an auditory style, 
the mentor could spend more time upfront carefully explaining job procedures. 
Understanding an individual’s learning style is beneficial to both mentor and the 
trainee because it helps the mentor define the training approach and allows the 
trainee to more easily grasp the material being taught.  

Appendix B includes a simple test to determine a person’s preferred learning 
style.  

ESSENTIAL ELEMENT #4: STRUCTURE THE MENTORING PROGRAM  

Although mentoring needs to be structured, there’s no right or best way to 
accomplish this. Joint labor-management representatives and mentors should 
first read this guidebook and then meet to plan a mentoring approach that works 
best for all parties, especially the trainees.  

Having a structure defines how the mentoring program begins, activities that take 
place during mentoring, work tasks to be accomplished, and determining when 
and how to end the mentoring relationship. While having a structure is important, 
there’s no reason why the approach can’t be modified as the program develops. 
Guidance provided below is intended to assist agencies formulate their own 
mentoring structure.    

Coordinating Classroom Training With Mentoring 

An essential structured activity, and one that makes mentoring far more effective, 
is to coordinate it with classroom activities. Classroom instruction on brakes, for 
example, will provide trainees with basic information about braking safety, theory 
and component functions. That training experience is greatly enhanced when 
trainees are then paired with a mentor proficient in brake repairs, thereby 
engaging trainees with meaningful on-the-job learning.  

The coordination of these activities needs to take place in close proximity of each 
other while the classroom leaning is still fresh in the trainee’s mind. Going from 
the classroom to on-the-job learning in quick order reinforces abstract learning 
with real-life work experiences. Waiting too long to make the connection will 
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result in the trainee forgetting much of what was originally learned and burdens 
the mentor with more training responsibilities.   

The coordination of classroom and on-the-job learning is best done when both 
labor and management cooperate in the process. An ideal scenario is one where 
both sides see to it that classroom training on a given subject is followed by 
pairing the trainee with a mentor on the same subject. The importance of this 
planning cannot be overemphasized.  Placing trainees with mentors without 
giving thought to the learning that takes beforehand is far less effective than 
following a structured learning progression. 

Trainee Orientation 

Once mentors and trainees have been identified, an important next step is to 
plan a trainee orientation. Senior representatives from labor and management 
should kick off the orientation meeting by welcoming mentors and trainees to the 
program, to offer mutual support, and let the trainee know that both are available 
for consultation as needed. The mentor should then review the program, discuss 
expectations with the trainee, review work tasks and goals, and communicate the 
mentor’s expectations to the trainee. Asking the trainee about his or her 
expectations is important. This is best done by asking the trainee:   

 What do you want to gain from this mentoring relationship?  
 How should we work together to make the most of this mentoring 

experience?  
 What do you expect from your position/job?  
 Where do you want your career to go? 

Schedule  

During orientation the mentor should develop a daily or weekly schedule with the 
trainee to ensure enough time will be devoted to mentoring. The schedule will 
depend on the time labor and management has set aside for the mentor training, 
the work load of the mentor, and the type of work the mentor is engaged in, and 
the instruction to be carried out. In some shops the mentor may work in several 
different areas. In other shops mentors may be assigned to one area (e.g., 
brakes) for extended periods of time.  Labor and management must determine 
how best to utilize mentors as part of the initial planning, understanding that 
trainees may be best paired with multiple mentors. 

 

Establish Roles   

Another important step during the orientation is to establish the appropriate roles 
of the mentor and trainee as identified earlier in this guidebook. This is best done 
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through conversation, ensuring that the trainee is fully aware of the roles he or 
she is expected to perform. In basic terms, the role of the mentor is to instruct, 
the role of the trainee is to learn. More specifically, the respective roles will 
revolve around specific learning objectives defined by task sheets – actual work 
jobs that provide the context for learning. Task sheets are discussed in greater 
detail later in this guidebook.    

The training department itself must also assume certain responsibility for the 
mentoring program. One key role is to provide mentors with a classroom 
evaluation of the trainee’s performance to reveal strengths and weaknesses. As 
mentioned earlier, the training department is also responsible for ensuring that 
mentor provided training is consistent with classroom instruction. The training 
department will also be required to participate in meetings related to trainee 
development, and to provide educational support to shop locations to assist in 
trainee development. 

Mentoring Stages 

Before addressing work tasks, a discussion of the different mentoring stages can 
be useful to formulating a structured process. Mentoring is a dynamic process 
consisting of different stages that provide a trainee with the opportunity to learn 
and grow. A mentor needs to be aware of each of the four stages, each requiring 
that different roles be assumed. The four stages of mentoring are:   

 Prescriptive  
 Persuasive  
 Collaborative  
 Confirmative 

Prescriptive Stage  

In the first mentoring stage, the Prescriptive Stage, the trainee usually has little or 
no workplace experience. Here the trainee depends almost exclusively on the 
mentor for support and direction. This is where the mentor will devote most of the 
time upfront providing detailed guidance and advice to the trainee, showing him 
or her how tasks are performed.  As mentioned earlier, mentors in this stage 
need to assume the trainees know very little, starting from the beginning to 
thoroughly describe work tasks.   

	

 

 

Persuasive Stage  

The Persuasive Stage requires mentors to take a strong approach with trainees. 
In this stage the mentor actively presses the trainee to find answers and seek 
challenges. The trainee usually needs some prodding to take risks as they 
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attempt maintenance and repair tasks unfamiliar to them. Here’s where the 
mentor needs to build confidence in the trainee and prod him/her into performing 
the procedure(s) with the mentor coaching along the way.  
 

Collaborative Stage  

In the Collaborative Stage the trainee gains enough experience and ability that 
he or she can work together with the mentor to jointly perform maintenance 
tasks, solve problems through troubleshooting, and participate in more equal 
communication. In this stage the trainee can be working on one aspect of the job 
while the mentor is working on another. In this stage the trainee also actively 
cooperates with the mentor in his or her professional development.  

Confirmative Stage               

The Confirmative Stage is suitable for trainees who have mastered job 
requirements, but require mentor insight into specific job details, career choices, 
and agency/union policies and procedures. In this stage the mentor acts more as 
a sounding board or empathetic listener.  

Task Sheets 

One of the most essential elements to a structured mentoring program is to have 
task sheets – specific learning objectives that the trainee is expected to achieve 
during the mentoring program. The typical sequence is to have the mentor first 
show the trainee how to do the task (prescriptive stage), coach the trainee 
through the task (persuasive stage), and then work with the trainee to collectively 
perform the task to ensure the trainee is capable (collaborative and confirmative 
stages). Task sheets are based on common agency jobs such as preventive 
maintenance (PM) inspections, brake relines, rebuilding of components, and 
other common maintenance and repair jobs. 

Ideally task sheets are those developed from written job procedures or practices 
generated collectively by management and labor, assuming such procedures 
exist. Written job procedures represent the best thinking on performing specific 
job tasks based on manufacturer’s recommendations and local experiences. 
They clearly lay out all of the steps needed to properly perform common jobs, 
indentifying safety precautions, hazardous materials, special tools and 
equipment, and providing step-by-step instructions for carrying out the work. Also 
included are conditions when parts are to be replaced. Written procedures are 
ideal for mentoring and other training because they represent the collective 
wisdom of the workforce on how best to perform the most routine maintenance 
jobs. (For guidance on developing written job procedures see TRCP Report 109, 
A Guidebook for Developing and Sharing Transit Bus Maintenance Practices, 
http://www.trb.org/Main/Blurbs/156510.aspx)    
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Another approach to developing mentoring task sheets is to adapt learning 
objectives contained in the National Training Standards. The standards have 
been developed in several bus and rail areas (e.g., bus engines, rail couplers, 
etc.) by subject matter experts (SMEs) from both labor and management. The 
standards consist of various learning objectives, which represent the knowledge 
and skills that must be imparted during training.   

While some of the learning objectives pertain to general understanding and are 
better addressed in the classroom (i.e., describe how temperature affects brake 
performance), others are ideal for hands on tasks. For example, a learning 
objective in the brake standard is to “determine if brakes are within wear limits.” 
When converted into a mentoring task, the mentor shows the trainee how to 
inspect brake thickness and determine wear limits, coaches the trainee through 
the process, and then observes as the trainee performs the task.  

A sample task sheet for rail vehicle mentoring is included as Appendix C. It was 
developed from the National Training Standard for Rail Vehicles, Level 100, 
Tools and Material Handling. Not all tasks may be applicable to each agency. 
The task sheet is intended as a guide. Joint labor-management teams are 
encouraged to tailor mentoring tasks as needed to suit their own learning 
objectives. A complete listing of the National Training Standards is available from 
the Transportation Learning Center.  
 
Each learning objective contained in the task sheet should be clearly understood 
by the mentor and trainee. Likewise, the standards for successful completion of 
the training also should be clearly understood by both. 
 
Activity Log 

As part of a structured mentoring program, agencies should consider 
implementing a daily or weekly log where the trainee documents activities during 
the mentoring period. The log is reviewed by the mentor and signed by both 
parties with copies sent to the maintenance and training departments for review 
and filing.      

 

ESSENTIAL ELEMENT #5: EVALUATE RELATIONSHIP AND MONITOR 
MENTORING PROGRESS  

Evaluate Relationship  

Once mentoring is underway the mentoring relationship needs to be informally 
evaluated by the mentor by taking time from learning activities and meeting with 
the trainee on a regular basis to find out if expectations are being met and if both 
parties are satisfied. When evaluating the mentoring relationship the mentor may 
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discover there are issues or obstacles that need to be discussed. The mentor, as 
the senior and more experienced partner, should take the initiative for scheduling 
these discussions.  

Monitor Progress 

In addition to evaluations conducted by mentors, the joint labor-management 
team also needs to periodically monitor the overall mentoring program, not only 
the mentor-trainee relationship but the progress being made in achieving the 
established objectives. The team should first meet with the mentor and trainee 
together to discuss how the relationship is progressing, and to review the task 
sheets, status of other program objectives, and determine if there are any issues 
to resolve. The team should then meet with the mentor and trainee separately on 
a regular basis to obtain their candid views on the program and mentoring 
relationship. During these meetings the mentor and trainee should be 
encouraged to reach out to a team member if problems develop and need 
resolution.         

Periodic oversight by the labor-management team will more readily identify 
strains in the mentor-trainee relationship and keep the program moving in a 
positive direction.  

ESSENTIAL ELEMENT #6: END THE MENTORING RELATIONSHIP  

The final step of the mentoring process involves knowing when to end the 
mentoring relationship. There are typically three reasons why mentoring 
relationships end:   

 When a trainee begins to gain more confidence and starts to perform 
more independently.  

 The mentoring relationship is no longer beneficial to the mentor or 
trainee. Sometimes the mentoring relationship becomes exploitative and 
needs to be terminated. When a mentoring relationship ends, reflection 
and analysis need to take place to discover why. 

 Mentor or trainee leaves their position.  

 
OBSTACLES IN A MENTORING RELATIONSHIP 
	
During the course of a mentoring relationship roadblocks and other obstacles 
may arise that could hinder a developing relationship. There are obstacles 
unique to each side. Obstacles that could confront a mentor include:  

 A mentoring style that does not meet the trainee's needs  
 The mentor loses interest 
 Insufficient time  
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 A trainee who has a hidden agenda  
 An inappropriate attitude on the part of the trainee. 

 
For trainees, obstacles that may arise include:   

 Peer jealousy  
 Being accused of "holding on to the coat tails of another"  
 Losing respect for the mentor.  
 

It’s important to be aware of potential obstacles. Oversight by the labor-
management team can play a large role in early identification of problems and 
working together to resolve them.   
 
If obstacles surrounding the mentor-trainee relationship are just too much to 
overcome despite efforts taken by the joint labor-management team, the team 
needs to have a process for dissolving it. The goal of the process is to have an 
amicable separation where neither the mentor nor the trainee faces any negative 
repercussions. The team could try paring the mentors and trainees with other 
individuals, or it may turn out that the mentor and/or trainee are just not cut out 
for their roles.     
 
SUMMARY 
 
Essential steps to building an effective mentoring program include: 
 

1. Establish the program on a joint labor management basis. To be effective, 
both sides need to participate in a program that provides maximum 
effectiveness for the trainee, mentor, agency and union.  

 
2. Find the Right Mentors. The right mentors make all the difference. The 

process to select mentors needs to be based on the mentor having the 
proper attributes, not on popularity or friendships.  

 
3. Select the Right Trainees. Like mentors, trainees also need to have 

certain characteristics to make the mentoring relationship work. A positive 
attitude and willingness to learn are essential. 

 
4. Prepare Mentors. While ideal mentors will come to the job with many 

positive attributes, they still need to be prepared for their roles as 
teachers. In addition to building trust, self esteem and respect with the 
trainee, the mentor must provide instruction consistent with other agency 
training and understand the various learning styles of each trainee.  

 
5. Structure the Mentoring Program. A successful mentoring program doesn’t 

happen on its own. Structured elements include establishing mentor-
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trainee roles, progressing through a series of mentoring stages, and using 
task sheets that clearly define the learning objectives. 

 
6. Evaluate Relationship and Monitor Mentoring Progress. Periodic 

evaluation by the joint labor-management team and mentor ensures that 
program objectives are being met and helps resolve any conflicts that may 
develop between the mentor and trainee. 

 
7. End the Mentoring Relationship. At some point the mentoring relationship 

needs to terminate, either when program objectives have been met or the 
relationship cannot be sustained.   
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APPENDIX A: MENTOR ATTRIBUTE CHECKLIST 
 

Desired Mentor Attribute Does the 
Candidate Have 
This Attribute? 

 
Y/N 

Does Mentor 
Candidate Need 

Additional 
Training to 

Improve 
Attribute? 

 
Y/N 

 
 

Is an extremely knowledge technician 
with exceptional work skills.  

  

Is considered by peers to be an expert in 
the field. 

  

Has earned the respect of his/her peers 
and the transit agency. 

  

In addition to having the ability to teach 
the "skills of the trade," would be willing 
to manage the trainee’s overall learning. 

  

Sets high standards for themselves.   
Enjoys and is enthusiastic about their 
work. 

  

Supports and works within collective 
bargaining agreements.  

  

Understands various job classifications 
and can instruct the trainee not to 
crossover into the work of other 
technicians.     

  

Has willingness to help the trainee take 
and pass any performance assessments 
given after the mentoring. 

  

Continually seeks to update their 
knowledge and skills.  

  

Listens to and communicates well with 
others. 

  

Likes to help others.   
Exercises good judgment in decisions 
concerning themselves and the welfare 
of others. 

  

Is sensitive to the needs of others, and 
generally recognizes when others require 
support, direct assistance or 
independence. 

  

Has the ability to support the needs and   
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aspirations of a trainee.  
Is patient and would be willing to spend 
time performing mentoring 
responsibilities. 

  

Shows regard for another's well being 
and would accept a trainee's 
weaknesses and minor flaws. 

  

Is people-oriented and has a genuine 
desire to help others.   

  

A good motivator, someone who would 
inspire a trainee to do better. 

  

Is secure and confident in his/her 
position and career, and would genuinely 
express pride in the trainee's 
accomplishments. 

  

A professional achiever-- someone who 
sets lofty career goals and would inspire 
a trainee with the same drive for 
achievement.  

  

Would give the trainee exposure to shop 
stewards, supervisors and other labor 
and management personnel. 

  

Takes pride in the transit agency and 
union and understands their mission, 
vision, and values. Is well-versed in 
agency and union policies and 
procedures. 

  

Does not speak badly about the agency, 
the union or their policies. 
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APPENDIX B: DETERMINING LEARNING STYLES 

 

There’s a series of 18 questions related to the three main learning styles: visual, 
auditory, and kinesthetic. This lesson will help you determine which of these 
learning styles you rely on the most. Read the question and select only those 
statements that you agree with. Don't spend too much time thinking about the 
question -- go with your first choice. If you don’t agree with a statement, leave it 
blank and go to the next. 

1) _____ I learn from books and written materials. 

2) _____ When I read difficult text, it helps me to learn if I say the words to      

myself. 

3) _____ I fidget or tap my feet or move around a lot when I am concentrating. 

4) _____ I remember most of what is told to me and do not need to take many     

notes. 

5)_____ I do not understand how something works until I get to work with it    

with my hands. 

6) _____ I am often aware of sounds around me. 

7) _____ Looking at diagrams and pictures is a good way for me to learn new     

concepts. 

8) _____ I would rather watch somebody demonstrate before I try something 

new. 

9) _____ I learn best by trial and error. 

10) _____ People can usually tell how I feel by my facial expressions. 

11) _____ I like to take part in discussions. 

12) _____ I tend to keep things organized and orderly at work and at home. 

13) _____ I do not like to work very long in a quiet place by myself. 

14) _____ It helps me to understand if I draw a picture. 

15) _____ I could probably identify a part just by touching it and not seeing it. 

16) _____ I like to have several tasks to do at once. 

17) _____ I tend to notice signs, street signs and billboards. 

18) _____ I follow directions best if they are orally explained to me 
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Scoring Guide 
 
The scoring guide will help reveal the learner’s preference for instruction design, 
delivery and environmental concerns.  While this is not a scientific assessment, it 
will give you an idea about this aspect of your preferred learning style.  
 
Each of the statements you selected above has a number (1-18) associated with 
it. In the table below, circle the items you checked. Now total the items circled in 
each column. For example, if you circled three items in column 1, Visual, put the 
number 3 in the total for that column.  
 
 

Visual Auditory Tactile-Kinesthetic 

1 2 3 
7 4 5 
8 6 9 
12 11 10 
14 13 15 
17 18 16 
   

 
 
The column with the highest number of circled items reflects your primary 
learning style.   
 
My primary learning style is: ___________________________________ 
 
 
While some will favor a specific learning style, others will find they favor two or 
even three learning styles with equal preference. Keep in mind that most of us 
use a combination of learning styles to learn new material, dependent upon the 
time and task. It’s natural to use different learning styles for different tasks. That's 
why people can respond so differently to the same thing. 
 
 
What my score means. 
 
Visual Learners  

If I am a visual learner I want to see a picture, a chart or something written 
down to learn something.  I notice things around me and prefer a reasonably 
neat, tidy area.  I prefer to get directions, information, etc. in writing.  I want to 
know what something is. 

 take numerous detailed notes  
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 tend to sit in the front  
 are usually neat and clean  
 often close their eyes to visualize or remember something  
 find something to watch if they are bored  
 like to see what they are learning  
 benefit from illustrations and presentations that use color  
 are attracted to written or spoken language rich in imagery  
 prefer stimuli to be isolated from auditory and kinesthetic distraction  
 find passive surroundings ideal  

Auditory Learners  

If I am an auditory learner, I tend to use my voice and ears to learn something.  
I remember what I hear and what I say.  I may be distracted by sounds but I may 
also interrupt a quiet moment because I find too much quiet annoying.  I want to 
know why something is. 

 sit where they can hear but needn't pay attention to what is happening in 
front  

 may not coordinate colors or clothes, but can explain why they are 
wearing what they are wearing and why  

 hum or talk to themselves or others when bored  
 acquire knowledge by reading aloud  
 remember by verbalizing lessons to themselves (if they don't they have 

difficulty reading maps or diagrams or handling conceptual assignments 
like mathematics).  

Kinesthetic Learners  

If I am a tactile-kinesthetic learner, I learn best by doing.  I want to move, 
touch, create or physically interact.  I tend to be facially expressive and move 
around when interacting with others.  I want to know how something is done. 

 need to be active and take frequent breaks  
 speak with their hands and with gestures  
 remember what was done, but have difficulty recalling what was said or 

seen  
 find reasons to tinker or move when bored  
 rely on what they can directly experience or perform  
 activities such as cooking, construction, engineering and art help them 

perceive and learn  
 enjoy field trips and tasks that involve manipulating materials  
 sit near the door or someplace else where they can easily get up and 

move around  
 are uncomfortable in classrooms where they lack opportunities for hands-

on experience  
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APPENDIX C: SAMPLE TASK SHEET 
 
MENTORING TASK CHECKLIST – RAIL 
 
Level 100 
Tools & Material Handing 
 
Taken From: Rail Training Standard Module 103 – Tools & Material Handing  
 
NOTE: All tasks may not be applicable, and tasks do dot need to be performed in the 
order listed. Use this task sheet as a guide, tailoring as needed to suit mentoring learning 
objectives. Add other learning objectives as appropriate to your agency’s job tasks. 
 

Job Task - Learning Objective Mentor 
Performs the 

Task  
(Trainee 

Observes) 

Mentor 
Coaches 
Trainee 
Through 

Task 

Trainee 
Performs 

Task 
Without 

Assistance  
(Mentor 

Observes) 
103 Tools and Material Handling 
       Basic Hand Tools 
Hold a rigid rule correctly when measuring 
an object 

   

Set lock joint transfer-type calipers    
Identify vernier calipers & show how they 
are used 

   

Take a measurement with a micrometer 
caliper 

   

Review parts of a combination square    
     Wrenches and Screwdrivers 
Demonstrate steps that must be followed 
when driving a screw

   

Demonstrate uses of open-end, box-end, 
socket, socket-head, adjustable, torque, 
and striking-face wrenches 

   

Demonstrate two sizes that are important 
in identifying a socket wrench 

   

Demonstrate uses of standard, Phillips, 
offset, and spiral-ratchet screwdrivers

   

    Pipefitting Tools 
Demonstrate uses of a straight pipe 
wrench, a Stillson wrench, a chain pipe 
wrench 

   

Demonstrate uses of a pipe wrench    
Demonstrate why a machinists' vise should 
not be used for holding pipe 

   

Demonstrate how to thread pipe    
Demonstrate how to clean a pipe tool    
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Job Task - Learning Objective Mentor 
Performs the 

Task  
(Trainee 

Observes) 

Mentor 
Coaches 
Trainee 
Through 

Task 

Trainee 
Performs 

Task 
Without 

Assistance  
(Mentor 

Observes) 
Demonstrate how to cut and flare tubing    
Demonstrate procedures for brazing    
Demonstrate the ability to braze a section 
of pipe 

   

    Plumbing Tools 
Demonstrate how to use a mechanical 
tubing bender 

   

Demonstrate the steps in joining hub-less 
pipe 

   

Demonstrate why the drain pipe should be 
completely covered by the force cup 

   

Demonstrate the methods used in selecting 
line clearing tools 

   

Demonstrate the steps in measuring pipe 
when using the center-to-center measuring 
systems 

   

    Electrician's Tools 
Demonstrate the use of the all purpose tool    
Demonstrate the use of an analog and 
digital meter 

   

Demonstrate how to use an EMT bender    
Demonstrate the use of a knock out punch    
    Sheet Metalworking Tools 
Demonstrate uses for the different types of 
snips and punches 

   

Demonstrate six safety practices to follow 
when working with sheet metal 

   

Demonstrate the different types of sheet 
metal 

   

Demonstrate the ability to measure the 
thicknesses of sheet metal 

   

    Metalworking Tools 
Demonstrate how to select the proper 
hacksaw blades for cutting various 
materials 

   

Demonstrate the difference between 
single-cut and double-cut files 

   

Demonstrate the types of taps usually 
found in a tap set 

   

Demonstrate how to cut an external thread 
on a bolt, screw, or stud 

   

Demonstrate how to remove a reamer from 
a hole 

   

    Hoisting and Pulling Tools 
Demonstrate how to prevent synthetic and    
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Job Task - Learning Objective Mentor 
Performs the 

Task  
(Trainee 

Observes) 

Mentor 
Coaches 
Trainee 
Through 

Task 

Trainee 
Performs 

Task 
Without 

Assistance  
(Mentor 

Observes) 
fiber rope from unraveling 
Demonstrate how to select the most 
appropriate sling for use near corrosive 
chemicals 

   

Demonstrate use of a slide-hammer puller    
Demonstrate the different kinds of slings 
and loads 

   

    Basic Power Tools 
      Electric Drills 
Demonstrate safety rules to follow when 
using electric power tools 

   

Demonstrate how to drill a blind hole    
     Electric Hammers 
Demonstrate the difference in hammering 
action between a percussion hammer and 
a rotary hammer 

   

Demonstrate the proper chisel to use for 
each of the following jobs: brick cleaning; 
general demolition 

   

Demonstrate the precautions that should 
be taken to ensure electrical safety when 
using an electric hammer 

   

Demonstrate two safety items to use when 
operating an electric hammer in damp or 
wet areas 

   

     Pneumatic Drills and Hammers
Demonstrate how drill size is determined    
Demonstrate the chiseling action of a bull 
point chisel when it is used to clean 
masonry seams 

   

Demonstrate how to use a rivet buster    
Demonstrate drill speed requirements    
Demonstrate various types of chisels used 
in pneumatic hammers 

   

     Screwdrivers, Nutrunners, and Wrenches
Demonstrate the operating advantages of 
pneumatic tools 

   

Demonstrate stalling torque    
Demonstrate the clutch action of direct 
drive, positive drive, and adjustable torque 
drive 

   

Demonstrate how to install a bit in an 
electric screwdriver 

   

Demonstrate how to install multiple 
fasteners correctly in a circular pattern 
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Job Task - Learning Objective Mentor 
Performs the 

Task  
(Trainee 

Observes) 

Mentor 
Coaches 
Trainee 
Through 

Task 

Trainee 
Performs 

Task 
Without 

Assistance  
(Mentor 

Observes) 
Demonstrate safety rules to follow when 
using power screwdrivers and wrenches 

   

Demonstrate the difference between 
pneumatic and electric nutrunners 

   

     Linear-Motion Saws 
Demonstrate the cutting action of a saber 
saw 

   

Demonstrate how to draw a saw blade with 
regular set teeth and one with wavy set 
teeth 

   

Demonstrate how to plunge cut a 
rectangular opening 

   

Demonstrate the types of band saw blades 
described in this Lesson and a few 
characteristics of each 

   

     Circular Saws 
Demonstrate the major parts of a circular 
saw 

   

Demonstrate the cutting action of a circular 
saw 

   

Demonstrate the factors that determine 
feed speed 

   

Identify an arbor    
Demonstrate different types of blades    
     Electric Sanders 
Demonstrate how to install a sanding belt    
Demonstrate different types of sanding 
belts 

   

Demonstrate how to flush the gear 
chamber of a belt sander 

   

Demonstrate the assembly of a sanding 
disk 

   

Demonstrate the safety rules to follow 
when using a disk sander 

   

    Grinders and Shears 
Review each symbol in the six-symbol 
standard marking system for grinding 
wheels 

   

Demonstrate the correct procedure for 
mounting a grinding wheel 

   

Demonstrate safety rules to follow when 
using a grinder 

   

Demonstrate how to maintain grinders    
    Tool Sharpening 
Demonstrate the use of whetstones    
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Job Task - Learning Objective Mentor 
Performs the 

Task  
(Trainee 

Observes) 

Mentor 
Coaches 
Trainee 
Through 

Task 

Trainee 
Performs 

Task 
Without 

Assistance  
(Mentor 

Observes) 
Demonstrate use of a bench stone    
Demonstrate how to sharpen taps, dies, 
screwdrivers, and chisels 

   

     Moving Machinery Using a Dolly
Demonstrate the safe procedure of using 
dollies 

   

     Moving Machinery Using Roller Pipes
Demonstrate the use of wood and steel 
pipes 

   

Demonstrate the use of shoes and skids 
with rollers 

   

     Assembly of Gantry Crane 
Demonstrate the proper use of and limits of 
a Gantry Crane 

   

Demonstrate proper assembly using 
correct steps and procedures 

   

     Rigging and Hoisting 
Demonstrate the proper inspection of  wire 
rope and chain 

   

Demonstrate the proper use of the various 
types of slings and sling hardware 

   

Demonstrate how to calculate the 
efficiency of reeling system 
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Appendix G: Rail Car Maintenance 
Technician Apprenticeship with the 
Department of Labor’s Office of 
Apprenticeship 
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Appendix H: Detailed Rail Car 
Maintenance Technician Progression 
Flowchart
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Transit Rail Vehicle Technician Qualification System  

Fully Qualified Rail Vehicle Master Technician (300 Level) 

Track A – Rail Car Maintenance Apprenticeship – 
Complete recommended 300 Level Classroom and 

Hands-on Training 

Track B – Experienced Mechanics – 
May complete assessments without going 

through apprenticeship program 
 
 

Rail Vehicle Master Technician Qualifications (300 Level) 

Rail Vehicle Journeyperson Qualification (200 Level)* 

Track A – Rail Car Maintenance Apprenticeship – 
Complete recommended 200 Level Classroom and 

Hands-on Training 
 

Track B – Experienced Mechanics –  
May complete assessments without going 

through apprenticeship program 
 
 

Track B – Experienced Mechanics – 
May complete assessment without going through 

apprenticeship program 
 
 

Rail Vehicle Apprentice Technician Qualification (100 Level) 

       100 Level Written Assessment 

          P A
SS 

Track A – Rail Car Maintenance Apprenticeship – 
Complete recommended 100 Level Classroom and 

Hands-on Training 
 

* Candidates with all 12 
qualifications at 200 Level will 
earn journeyperson status.  

        Qualified         
Master 

Technician 
in  

Couplers 

Qualified 
Master 

Technician 
in  

Trucks & 
Axles 

       Qualified 
Master 

Technician 
in  

Auxiliary 
Inverters & 
Batteries 

Qualified 
Master 

Technician  
in  

Propulsion & 
Dynamic 
Braking 

        Qualified 
Master 

Technician 
in  

Current 
Collection & 
Distribution 

Qualified 
Master 

Technician  
in  

Communica-
tion 

Systems 

Qualified 
Master 

Technician 
in  

CBTC 

                Qualified 
Master 

Technician 
in  

HVAC 

Qualified 
Master 

Technician 
in  

Doors 

Qualified 
Master 

Technician  
in  

Body & 
Accessories 

       Qualified 
Master 

Technician 
in  

Friction 
Brakes 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

          Couplers 
        (301)  

          Hands-on  

         Trucks & 
Axles  

           (302) 
        Hands-on  

        Propulsion & 
Dynamic Braking 

(303)  
       Hands-on  

        Auxiliary 
Inverters & 
Batteries 

(304) 
        Hands-on              

        Current 
Collection & 
Distribution 

      (307) 
          Hands-on 

           

Communicati
on Systems 

         (310) 
          Hands-on 

        CBTC 
          (311) 

        Hands-on  

        

          

       HVAC 
        (306) 

        Hands-on 

       Doors 
       (308) 

         Hands-on              
          

        Body & 
Accessories 

       (309) 
         Hands-on       

        

Friction 
Brakes (305) 

Hands-on  

Qualified 
Technician 

in 
Couplers 

 

Qualified 
Technician 

in  
Trucks and 

Axles 
 

Qualified 
Technician  

in  
Friction Brakes 
 

Qualified 
Technician  

in  
Auxiliary 

Inverters & 
Batteries 

 

Qualified 
Technician 

in  
Current 

Collection & 
Distribution 

 

Qualified 
Technician  

in  
Communica-
tion Systems 

 

Qualified 
Technician  

in  
CBTC 
 

Qualified 
Technician 

in  
HVAC  
 

Qualified 
Technician 

in  
Doors 

 
 

Qualified 
Technician  

in  
Body & 

Accessories 
 

Qualified 
Technician 

in 
Propulsion 
& Dynamic 

Brakes 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

          Couplers 
        (201)  

          Hands-on  

         Trucks & 
Axles  

           (202) 
        Hands-on  

        Propulsion & 
Dynamic Braking 

(203)  
      Hands-on  

        Auxiliary 
Inverters & 
Batteries 

(204) 
       Hands-on              

        Current 
Collection & 
Distribution 

      (207) 
          Hands-on 

           

  Communication 
Systems 

         (210) 
          Hands-on 

        CBTC 
          (211) 

        Hands-on  

        

          

       HVAC 
        (206) 

        Hands-on 

       Doors 
       (208) 

         Hands-on              
          

        Body & 
Accessories 

       (209) 
         Hands-on       

      

        

Friction 
Brakes  
(205)  

Hands-on  

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

                PA
SS 

          Couplers 
        (201) 

Written  

         Trucks & 
Axles  

           (202) 
Written  
 

        Propulsion & 
Dynamic Braking 

(203)  
Written  
 

        Auxiliary 
Inverters & 
Batteries 

(204) 
Written 

        Current 
Collection & 
Distribution 

      (207) 
Written  
           

 Communication 
Systems 

(210) 
Written  

 

        CBTC 
          (211) 

Written  
 

               HVAC 
        (206) 

 Written  
 

       Doors 
       (208) 

Written  
 

        Body & 
Accessories 

       (209) 
Written  
 

Friction 
Brakes  
(205)  

Written  
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Appendix I: Rail Vehicle Technician 
Apprenticeship: Definitions of Levels of 
Qualification 
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Rail Vehicle Technician Apprenticeship  
Definitions of Levels of Qualification 

 
Apprenticeship Eligibility 
In order to accomplish any of the following qualification levels, an individual must first be 
a registered rail vehicle apprentice technician.  In order to do this, they must  

1.) Be employed by a transit agency that complies with the nationally recognized 
Transit Rail Vehicle Maintenance Technician Apprenticeship program  

2.) Have themselves committed to the program by completing a written 
apprenticeship agreement at the local level with the Local Joint Training and 
Apprenticeship Committee 

 
In order to be an eligible apprenticeship candidate, they must also meet the following 
requirements: 

1.) Age – must be at least 16 years of age 
2.) Education – a high school diploma or GED equivalency is required 
3.) Physical Ability – must be physically capable of performing the essential 

functions of the apprentice occupation 
4.) Aptitude – must pass each section of a locally determined aptitude test 

 
The following requirements are based on the review of various apprenticeship programs 
and the resulting US Department of Labor registered Rail Vehicle Technician 
Apprenticeship. . Please see the approved registration documents for more details.   



*As cited by members of the Joint National Transit Rail Vehicle Training Standards 
Committee  

 

 
Rail Vehicle Apprentice Technician 

100 Level Qualifications 
 
Knowledge Achieved 
Fundamental Skills for Transit Railcar Maintenance   

 Transit orientation          
  Tools and material handling 

 Basic mathematics 
Introduction to electricity  
Electrical meters 
Wiring technologies and equipment 
DC fundamentals 
AC fundamentals 

Basic hydraulic & pneumatic theory & 
applications 
Basic mechanical theory & applications 
AC motors, dc motors & generators 
Introduction to electrical ladder drawings 
AC circuit analysis 
Semiconductor fundamentals 
Digital fundamentals 

 
 
Hours of Instruction Required 
Recommended Hours with Trainer Recommended On-the-Job Learning Hours

992 n/a 
 
Assessment Requirements 
Modular assessments as determined by locale as well as one (1) cumulative written 
assessment to be taken at the completion of training on all materials listed above. 
 
Documentation 
Rail Vehicle Apprentice Technician Certificate 
 
Example Pay Rates* 
1st   six month period = 60% of Rail Vehicle Master Technician (Journeyworker) wage  
2nd six month period = 65% of Rail Vehicle Master Technician (Journeyworker) wage



*As cited by members of the Joint National Transit Rail Vehicle Training Standards 
Committee  

 

Rail Vehicle Technician 
200 Level Qualifications 

 
 Knowledge Achieved  
 Vehicle theory of operation & standard maintenance of rail vehicles 

Vehicle theory of operation and Overview of Major Sub-systems  
Monitoring, diagnosing & troubleshooting overview 

 Introduction & Preventive Maintenance of: 
o Couplers 
o Trucks & axles  
o Propulsion and dynamic braking 
o Auxiliary inverters and batteries  
o Friction brakes 
o HVAC  
o Current collection and distribution  
o Car body  
o Doors 
o Communications systems 
o CBTC  

  
Hours of Instruction Required 
Recommended Hours with Trainer Recommended On-the-Job Learning Hours

264 2000 
 
Assessment Requirements (final number of assessments to be determined) 
Modular assessments as determined by locale as well as the following: 

 Four (4) hands-on assessments.  Each to be administered directly following 
applicable on-the-job learning. 

 Four (4) written assessments to be taken after passing of the matching hands-on 
assessment. 

 
Documentation 
Rail Vehicle Technician Certificate 
 
Example Pay Rates* 
2nd six month period = 65% of Rail Vehicle Master Technician (Journeyworker) wage 
3rd six month period = 70% of Rail Vehicle Master Technician (Journeyworker) wage 
4th six month period = 75% of Rail Vehicle Master Technician (Journeyworker) wage 
 



*As cited by members of the Joint National Transit Rail Vehicle Training Standards 
Committee  

 

Rail Vehicle Master Technician 
300 Level Qualifications 

 
This qualification level also warrants the title of Journeyworker as defined by the US 
Department of Labor.  
 
Knowledge Achieved 
Advanced theory of Monitoring, Diagnosing, Operation & Troubleshooting of 
Systems 
Car body 
Couplers  
Trucks & axles 
Propulsion and dynamic braking 
Auxiliary inverters and batteries 
Friction brakes 

HVAC 
Current collection and distribution 
Doors 
Communications systems 
CBTC  

 
Hours of Instruction Required 
Recommended Hours with Trainer Recommended On-the-Job Learning Hours

344 3400 
 
Assessment Requirements (final number of assessments to be determined) 
Modular assessments will be administered on a subject by subject basis depending on 
local needs and the test takers desire.  Assessments should directly follow applicable 
on-the-job learning.  The content of 300 level assessments will be similar to 200 level 
hands-on assessments but passing scores (I thought we agreed to pass the candidate if 
he gets 70% or higher score in each of the written and practical tests) will be set higher 
to reflect the higher level of competency. 
 
Documentation 
Rail Vehicle Master Technician certificate and Certificate of Completion of 
Apprenticeship issued by the Registration Agency 
 
Example Pay Rates* 
 
4th six month period = 75% of Rail Vehicle Master Technician (Journey worker) wage 
 5th six month period = 80% of Rail Vehicle Master Technician (Journey worker) wage   
 6th six month period = 85% of Rail Vehicle Master Technician (Journey worker) wage   
 7th six month period = 95% of Rail Vehicle Master Technician (Journey worker) wage   
Final progression to 100 percent of the journey worker wage rate will be subject to local 
negotiations. 
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Appendix J: Written and Hands-
On Assessment Process 
Checklist 
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Categories Materials Task Status 
Proctoring Proctor non-disclosure 

agreement 
Local proctors sign, scan and email to TLC   

 Spreadsheet of eligible 
candidates  

Local training coordinators email to TLC  

    
Written 
Assessment 

Written assessment 
PowerPoint tutorial 

Phone or web orientation meeting from 
TLC 

 

 Written assessment 
forms 

TLC prepares either on ClassMarker.com 
or in hard copy 

 

 Pre-assessment survey TLC works with local coordinators to 
determine if pre-assessment survey (skills 
gap) is required and prepares survey in 
SurveyGizmo  

 

 Written assessment 
instruction sheets 

TLC prepares for each candidate with User 
ID and PIN to log into online session 

 

 Written assessment 
individual feedback 
report 

TLC emails confidential written 
assessment feedback report to candidates 

 

 Aggregated agency 
written assessment 
feedback reports 

TLC emails aggregated results to local 
coordinators and assists with identification of 
training gaps and improvement of training 
programs 

 

    
Hands-on 
Assessment 

Hands-on assessment 
PowerPoint tutorial 

Phone or web orientation meeting from 
TLC 

 

 Hands-on module 
selection form 

Local training coordinators fill out 
SurveyMonkey form to select modules and 
tasks 

 

 Hands-on evaluation 
sheets 

TLC works with local coordinators to 
prepare customized hands-on scenarios and 
evaluation sheets 

 

 Copy of completed 
hands-on evaluation 
sheet 

Local proctors provide a copy of the scored 
evaluation sheet to candidate at the 
conclusion of hands-on 

 

 Aggregated agency 
hands-on feedback 
reports 

TLC emails aggregated results to local 
coordinators and assists with identification of 
training gaps and improvement of training 
programs 
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Appendix K: Qualification Assessment 
FAQs 
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1.  What constitutes acceptable training and work experience to be eligible for qualification 
assessments?  
Answer: Locally determined. CMS will track individual training records. However, the National 
Program does not stipulate the number of training hours required for technicians to become eligible. 
Local training programs should generally follow the recommended training hours based on the DOL-
approved apprenticeship guidelines.  
 

2.  Is the assessment open to the general public? 
Answer: No. Written and hands-on assessments for the National Qualification Program are designed 
for new technicians in training and existing technicians working in transit rail divisions. In the future, 
the program may be offered through community colleges or other educational partners in conjunction 
with their transit rail vehicle maintenance related programs. 
 

3. How frequently are assessments offered?  
Answer: Written and hands-on assessments are offered at the request of local training coordinators, 
most likely at the conclusion of a training session in the same subject area. Pre-tests may also be 
arranged by request.  
 

4. Who pays for assessment fees?  
Answer: Locally determined. The Center collects assessment fees from agencies prior to scheduling 
the assessments.  
 

5. When do assessments expire? 
Answer: The written assessment expires after five years. Once a qualification status is granted based 
on completion of the required assessment(s), though, it will never expire.  
 

6. What is the test retake window? Who pays for retake? 
Answer: Test retake window and the number of retakes allowed will be determined by local labor 
and management training committees or structure.  
 

7. Do qualifications ever expire? 
Answer: No. There are no re-qualification requirements. However, agencies are encouraged to 
provide refresher courses to qualified technicians every three to five years or as needed.
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Appendix L: National Rail Car Hands-On 
Skills Assessment Tutorial 
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Preparing for and Administering 
Hands-On Assessments

As part of the National Rail Vehicle 
Qualifications System



Agenda
I. About the Training & Qualification 

System

II. Pre-Assessment Steps

III. Administering an assessment

IV. Post Assessment Debrief and Next Steps



About the National Rail Vehicle 
Training & Qualification System

• Made Possible through funding from
Transportation Research Board

• Brings respect to transit occupations –
like other skilled trades.

• National program implemented across
the country by agencies & their unions

• Training first, then assessments – both
written & hands on



Choose Labor Management Assessors
• May be from a pre-existing Joint Labor-

Management Training Committee

Pre-Assessment Steps

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Verify Adequate Training
• The Cornerstone of this

Project is “Training before
Testing”

• Check the candidate’s
training record

Pre-Assessment Steps

• Candidate will also be asked to verify they
received adequate training before the assessment
begins

Hands-on Training of Elevator Technicians at NYCT

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Request Tailored Assessment Form
• Online @ http://go.to/assessment

• Remember to vary faults

Pre-Assessment Steps

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Location Receives Tailored Evaluator Worksheet
• Receive in 4-5 business days

• Contains all instructions –
(which we will review later)

• Will also receive generic
candidate version of this form

• L-M team should review

• If adjustments need to be
made, contact the
Transportation Learning
Center

Pre-Assessment Steps

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Schedule Assessment
Pre-Assessment Steps

• If necessary, make lab arrangements or for
equipment to be out of service

• Set date and time

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Notify and Prepare the candidate
• Within no less than 5 business days of

assessment:
– Notify candidates of assessment and the date

– Give them candidate version of generic
assessment example

– Notify them of their freedom to use all written
materials as resources during the assessment

– Notify them that a breach of any safety
requirements will result in an automatic failure

Pre-Assessment Steps

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Notify and Prepare the candidate
• Within no less than 5 business days of

assessment:

Pre-Assessment Steps

– Notify candidates of any
tools and PPE they must
bring to the assessment

– Tell them they’ll be given
1.5 times the required time
to conduct the assessment
– Taking too long does not
necessarily mean failure.

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Set Faults
• Set fault(s) listed on page two of the

evaluator worksheet before the assessment

• Make sure the candidates do not see the
faults being placed

Pre-Assessment Steps

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Orientation Meeting
• Same day as assessment, directly before hand

• Includes candidate, Labor Rep & Mgmt Rep

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief

Administering an Assessment

Time Begins with the 
reading of the first task.

Any safety breach results 
in a failure

Ask for any final questions 
from the candidate.



The Assessment
• Follow all guidelines on the evaluator

worksheet:
– Read tasks to be performed

– Record the start time

– Watch candidate perform tasks

– Determine if tasks are performed correctly

– Note any relevant comments

– Record time at the end

Administering an Assessment

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Administering an Assessment

TASKS ACCEPTABLE PERFORMANCE
WAS THE TASK 
PERFORMED 
PROPERLY ?

POINTS 
AWARED

EVALUATOR 
COMMENTS

Task 1: 
Perform all necessary safety 
procedures and select and wear 
necessary PPE before beginning 
anything else. No time will start until 
you state you are satisfied that safety 
has been addressed. Continue to 
follow all applicable safety procedure 
as you perform the following tasks:

‐ Proper PPE (safety glasses)
‐ Verify proper securing of the 
vehicle (lockout/tag out, etc).  Follow 
all locally required procedures

 YES
 NO

Points 
Available: This 
item is a 
pass/fail 
requirement
Points 
Awarded:

Task 2: 
Perform a truck assembly inspection 
according to local procedures, and 
verbalize what you are doing. 
Identify what you are looking at and 
how you are determining if a 
component is in good working 
condition. Explain, but do not 
perform, where and how you would 
be lubricating and cleaning.

Candidate completes all inspection 
tasks based on local requirements, 
and verbalizes what he is looking at 
and what criteria and parameters 
he/she is following. (This should 
include a check of the radius 
rods/dog bone/torsion rod: 1) 
bushing condition,   2) Mounting 
hardware, and  3) Safety wire/torque 
stripe/cotter pins if applicable

Points 
Available: 25
Points 
Awarded:

Task 3: 
There are at least three defects on the 
truck assembly. Identify these defects 
during the inspection and tell the 
evaluators what they are.

Identify defect #1: Broken wire or 
cable on ground brush or wheel 
shunt or other components

 YES
 NO

Points 
Available: 15
Points 
Awarded:

 YES 
 NO 
 YES
 NO

25 YES
 NO

0



Labor-Management Consensus
• Labor & Management Reps discuss their

findings

• Determine if candidate has passed the
assessment

• Complete Result Sheet

Post Assessment

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Debrief
• Labor-Management Reps

meet with candidate and
review results sheet

• If failure occurs, discuss
re-assessment options

Post Assessment

Choose L-M 
Assessors

Verify 
Adequate 
Training

Request 
Tailored 

Assessment 
Form

Receive 
Tailored Form 
& Schedule 
Assessment

Notify and 
Prepare the 
candidate

Set Faults Orientation 
Meeting Assessment L-M 

Consensus Debrief



Next Steps

Next Steps
• Send copies of the completed form to the

Transportation Learning Center

• Arrange for candidate to take the next step
in the qualifications system

For any questions:

Contact the Transportation Learning Center
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Appendix M: Hands-On 
Assessment--Task Application Form  
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NATIONAL RAIL CAR HANDS-ON SKILLS ASSESSMENT 

PART 1: TASK APPLICATION FORM 

This form is used to request a single hands-on skills assessment under the National Joint Transit 
Industry Rail Vehicle Technician Qualification Program:  Building for Success. In this stage labor and 
management representatives work together with the Transportation Learning Center to develop specific 
assessment tasks based on each agency’s equipment, procedures and training in a way that remains 
consistent with national guidelines.  

Start by completing as much of the application as possible and then contact the Center for assistance. 
Once the application has been finalized, the Center will produce a step-by-step worksheet that can be used 
to administer each hands-on assessment.  
Agency Name:     
Labor Representative Contact Information: 

Name:  Telephone:   Email: 
Management Representative Contact Information: 

Name:  Telephone:   Email: 

STEP 1: SELECT HANDS-ON SKILL 

Topic: Select from Question Bank  
204 – Auxiliary Inverters and Batteries 
Hands-On Testing Scenario:  
Select from Question Bank based on selection made above 
Assessing the operation of the auxiliary inverter and battery charger with portable test unit (PTU). 

STEP 2: IDENTIFY TASKS 

Table A lists the generic tasks, acceptable performance criteria (steps needed to successfully complete 
each task), and point structure identified by the Rail Vehicle Training Committee for the hands-on skill 
assessment selected in Step 1. Each agency, however, has equipment, training requirements and work 
procedures that may differ. Because of this you must review the generic material contained in Table A 
and create your own Table B, modifying the tasks, acceptable performance criteria, and point structure as 
needed to suit your specific conditions. Also feel free to rearrange the tasks in an order that best suits your 
needs. Feel free to contact the Transportation Learning Center for assistance in completing Table B. If the 
generic tasks, acceptable performance criteria and point structure are acceptable as is, you can skip the 
Table 2 exercise.   
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Table A: Generic Tasks, Acceptable Performance Criteria, and Points Allocation 

Automatically inserted from Question Bank based on selections made in Step 1 

Task Acceptable Performance  
Criteria 

Points 

#1: Perform all tasks safely 

(Note: This must remain as Task 
#1) 

Candidate must: 
 Have on proper PPE

(safety glasses)
 Verify proper securing of

the vehicle
(lockout/tagout, etc.)

 Follow all locally required
procedures

If at any time the 
candidate fails to follow 
documented safety 
procedures, he/she 
automatically fails the 
entire assessment. 

(Note: This requirement 
must remain as is)  

#2 Check inverter 
container/compartment for leaks 
or damage. Explain what you are 
looking for and identify any 
defects you find. 

Check inverter 
container/compartment for leaks or 
damage. 

5 

#3 Check cables, connections, 
and hardware for physical 
damage, security and mounting. 
Explain what you are looking for 
and identify any defects you find. 

Check cables, connections, and 
hardware for physical damage, 
security and mounting. 

5 

#4 Check inverter/LVPS cooling 
systems for proper operation. 
Explain what you are looking for 
and identify any defects you find. 

Check inverter/LVPS cooling 
systems for proper operation. 

10 

#5 Establish communication with 
auxiliary inverter with PTU.  
Explain what you are looking for 
and identify any defects you find. 

Establish communication with 
auxiliary inverter with PTU.  This 
must include proper hook up, and 
launch of the diagnostic program 
to the home screen. 

30 

#6 Candidate downloads codes 
with PTU and explains 
interpretation of codes. If there 
are no live codes, candidate 
evaluates the codes included in 
the screen shots and explains 
what they mean and what needs 
to be done in response. 

Candidate downloads codes with 
PTU and explains interpretation of 
codes. If there are no live codes, 
candidate evaluates the codes 
included in the screen shots and 
explains what they mean and what 
needs to be done in response. 

10 

#7 Candidate performs voltage 
checks under charging, no-load 
and load; and not charging, no-
load and load and explains what 
would be done if readings are not 
what are expected for proper 
performance. 

Candidate performs voltage checks 
under charging, no-load and load; 
and not charging, no-load and load 
and explains what would be done if 
readings are not what are expected 
for proper performance. 

20 
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Table B: Agency-Specific Tasks, Acceptable Performance Criteria, and Points Allocation 

Modify the tasks, acceptable performance criteria and point structure contained in Table A as needed 
into this table to reflect your particular equipment, training and work procedures. Also feel free to reorder 
the tasks as needed. For example, if Task #5 identified in Table A should be performed earlier in the 
sequence at your agency, you can cut that task from Table A and make it an earlier task in Table B.  

Task Acceptable Performance 
Criteria 

Points 

#1: Perform all tasks safely 

(Note: This must remain as 
Task #1) 

If at any time the candidate fails 
to follow documented safety 
procedures, he/she automatically 
fails the entire assessment. 

#2 
#3 
#4 
#5 
#6 
#7 
#8 

Point Total: 100 
Maximum Time Allowed:   Based on 1.5 times the required time established by the agency. 

(See Table A for recommended time). Clock starts after candidate is satisfied vehicle is secured and 
safety requirements are met.   
(Note: candidate will not fail if time is exceeded)  

STEP 3: PREPARATION OF TEST AREA 

Generic test preparation items (i.e., things that need to be done in advance of the conducting the 
assessment) established for this hands-on assessment by the rail vehicle training committee consists of: 

Automatically inserted from Question Bank based on selections made above 
Provide the PTU and all interface and connection options. Simulate an inverter failure by disabling 

the low voltage power supply. If there are no live codes, evaluators select screen shots showing a set 

#8 Verify voltage levels on three 
phase power supply and low 
voltage (DC) power supply with 
DVOM or PTU. 

Verify voltage levels on three 
phase power supply and low 
voltage (DC) power supply with 
DVOM or PTU. 

20 

Point Total: 100 

(Note: All points 
combined must total 100) 

Maximum Time Allowed:   60 minutes.   Based on 1.5 times the required 
time established by the agency. Clock starts after candidate is satisfied 
vehicle is secured and safety requirements are met. (Note: candidate will 
not fail if time is exceeded)   
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of codes for the candidate to identify and interpret as if they were on the car. For systems without 
codes, create saved charts and diagrams within the program that represent various conditions.  

Modify the generic test preparation items and add any new conditions as needed to suit your agency’s 
equipment, training requirements and work procedures. Provide a complete list of all test preparation 
items below. If the items are the same as those identified by the training committee, simply cut and past 
them into the box below or edit as appropriate.  

STEP 4: IDENTIFY TOOLS, EQUIPMENT AND MATERIALS TO BE PROVIDED TO CANDIDATE  

Generic tools, equipment and materials to be provided to the candidate established for this hands-on 
assessment by the rail vehicle training committee consist of: 

Automatically inserted from Question Bank based on selections made 
PTU or laptop and necessary connections 
Modify this generic list of tools, equipment and materials and add any new ones as needed to suit your 

agency’s requirements. If the list of all tools, equipment and materials is identical to those required by 
your agency simply cut and paste them into the box below or edit as appropriate.  

STEP 5: IDENTIFY TOOLS, EQUIPMENT AND MATERIALS TO BE PROVIDED BY CANDIDATE  

Generic tools, equipment and materials to be provided by the candidate established for this hands-on 
assessment by the rail vehicle training committee consist of: 

Automatically inserted from Question Bank based on selections made 
PPE and Lockout Tag-out equipment 
Modify this generic list of tools, equipment and materials the candidate will be required to bring with 

him/her to the assessment to suit your agency’s requirements. This could include common hand tools, 
digital volt-ohm meter (DVOM) or any other tool or piece of equipment normally available to the 
candidate as part of his/her employment. Also list the specific personal protective equipment (PPE) 
required such as safety glasses, gloves, etc.  

STEP 6: SATISFY PREREQUISITES 

Prior to conducting a hands-on assessment, the following conditions must be met. 
 Representatives from both labor and management participate in developing and administering the

assessment. 
 The assessment must be based on training provided to candidates where the hands-on skill to be

demonstrated has already been performed by the candidate in an instructional setting (unless 
the candidate elects to opt out of the training requirement).  

 Candidates must be notified of assessments and given a copy of the Candidate Version no less
than five (5) working days prior to taking the assessment. 

 Candidates must be provided with written courseware and training materials that contain work
and safety procedures related to the assessment no less than five (5) working days prior to taking 
the assessment. At that time candidates must also be told they can use any written materials when 
taking the assessments, and that they will fail the entire assessment if any of the safety 
requirements are breached.   

 Candidates must be notified of any equipment they must bring to the assessment such as PPE and
hand tools no less than five (5) working days prior to taking the assessment. 
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Assessment--Evaluators’ 
Worksheet 
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NATIONAL RAIL CAR HANDS-ON SKILLS ASSESSMENT 

PART 2: EVALUATORS WORKSHEET  

This worksheet is used to administer the hands-open assessment after the Task Application Form has 
been completed and approved by the Transportation Learning Center. The information included on that 
form has been used to generate this worksheet. 

Agency: Inserted from application form 
Labor Evaluator: Inserted from application form 
Management Evaluator: Inserted from application form 
Topic: Inserted from application form  
204 – Auxiliary Inverters and Batteries 
Hands-On Testing Scenario: Inserted from application form 
Assessing the operation of the auxiliary inverter and battery charger with portable test unit (PTU). 

Prerequisites 

Before this assessment can be administered the following prerequisites must be satisfied: 
 Candidate (test taker) has been provided with adequate training such that the hands-on skill to be

demonstrated has already been performed by the student in an instructional setting (unless the 
candidate elects to opt out of the training requirement).  

 Candidate has notified of the assessment and given a copy of the Candidate Version no less than
five (5) working days prior to taking the assessment. 

 Candidate has been provided with written courseware and training materials that contain work
and safety procedures related to the assessment no less than five (5) working days prior to taking 
the assessment. At that time candidate must also be told that he/she can use any written materials 
when taking the assessments and that he/she will fail the entire assessment if any of the safety 
requirements are breached.   

 Candidates has been notified of any equipment he/she must bring to the assessment such as PPE
and hand tools no less than five (5) working days prior to taking the assessment. 

 Candidate has been told that he/she will be given 1.5 times the required time established by their
agency to conduct the assessment but the candidate will not fail if that time is exceeded.   

Step 1: Preparation of Test Area  

Before conducting the assessment, the vehicle (or lab) must be prepared with the conditions listed 
below. Make sure candidate(s) do not see this being done.  

Insert from Step 3 of the Application Form; use conditions as modified from the generic offering. 

Step 2: General Information 

Insert information as requested below.  

Candidate Date 

Name of candidate taking 
assessment 

Date assessment is being administered 
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Step 3: Pre-Assessment Orientation Meeting 

Labor and management evaluators jointly conduct an orientation meeting with the candidate 
immediately before the assessment. If the assessment is to be given to more than one candidate it makes 
sense to include all of them in this meeting even though the assessments will be given to one candidate at 
a time. Those waiting to be assessed could go back to their jobs and be called back at a specific time if the 
location permits. All of the following items must be reviewed during the orientation meeting:   

 Confirm the hands-on skill to be demonstrated:
Insert from above

 Reveal the amount of time allowed for the assessment
(To be established by labor-management evaluators based on 1.5 times the normal time needed
for this task). Inform the candidate that he/she will not fail if time is exceeded.

 Provide candidate with written safety procedures that must be followed during the assessment.
Ask candidate if he/she would like to review those procedures. Inform candidate that he/she can
refer to the procedures at any time during the assessment. Confirm that the candidate understands
all safety procedures.

 Review prerequisites with candidate and have he/she sign that all prerequisites have been met
before conducting the assessment. Check off each box as prerequisites are read.

  Candidate has been provided with adequate training such that the hands-on skill to be 
demonstrated has already been performed by the student in an instructional setting unless 
the candidate elects to opt out of the training requirement. (check here if student opts out 
of the training requirement   

 Candidate has notified of the assessment and given a copy of the Candidate Version 
no less than five (5) working days prior to taking the assessment. 

 Candidate has been provided with written courseware and training materials that 
contain work and safety procedures related to the assessment no less than five (5) 
working days prior to taking the assessment.  

 Candidate has been told that he/she will fail the entire assessment if any of the safety 
requirements are breached.   

 Candidate has been told that he/she can use any written materials when taking the 
assessments.  

 Candidate has been notified of any equipment that he/she must bring to the 
assessment such as PPE and hand tools no less than five (5) working days prior to taking 
the assessment. 
Insert from Step 5 of the Application Form; use tools etc. as modified from the generic 
offering 

 Candidate has been told that he/she will be given 1.5 times the required time 
established by their agency to conduct the assessment but the candidate will not fail if 
that time is exceeded.   

Have the candidate review the checked-off prerequisites and have him/her sign below if satisfied 
that all prerequisites have been met. 

     Candidate signature: ________________________________________  
 Provide candidate with tools and materials needed to conduct the assessment as listed below:

Insert from Step 4 of the Application Form; use tools etc. as modified from the generic offering
 Reveal to the candidate that:

o A series of tasks will be read off during the assessment and the candidate is required to
perform the tasks in a manner acceptable to the evaluation team. Once the candidate has
indicated that he/she has completed a particular task, the next task will be read off.

o Points will be awarded for each task segment; a score of 85% is required to pass.
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o Candidates can ask questions during the assessment but the evaluation team will only
clarify information that has already been provided.

 Ask candidate if he/she has any questions, and answer those questions.

Step 4: Hands-On Assessment 

Labor and management evaluators will jointly conduct the assessment. If one is not available the 
assessment is postponed until both are available.  

a. Preliminary Instructions:
Instructions to evaluation team: 
 Evaluators decide in advance who will read of the hands-on tasks to the candidate (one approach

is to have each evaluator take a turn). 
 Each evaluator brings a copy of this worksheet to the assessment and separately evaluates the

candidate.  
 After the evaluation team understands its responsibilities the candidate is taken to the equipment

(rail car, lab, etc.) where the assessment is to be conducted. Other candidates waiting to take the 
assessments must not be included in this area. 

 Just prior to beginning the assessment remind candidates of the following:
 The assessment will begin with the reading of the first task. Subsequent tasks will only begin

when the candidate indicates that he/she has completed the previous one.
 The assessment will be timed, but exceeding the limit will not cause the candidate to fail. Instruct

the candidate to relax and take all the time needed to correctly perform each task.
 Any safety breach will cause the candidate to fail the entire assessment.
 Ask for any final questions.

b. Conduct Assessment:
 Each task is read to the candidate as it appears below in Column 1
 While carrying out the assessment each evaluator separately determines if the acceptable

performance was met (Column 2) and checks “Yes” or “No” in Column 3. Note: each evaluator
will use a separate sheet to score the candidate (see below).

 If acceptable performance was satisfied for a given task and “Yes” was checked in Column 3,
then full points are awarded in Column 4. Otherwise, no points are awarded

 Continue with each task until assessment is over and record time.
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ASSESSMENT EVALUATION SHEET  

Note: each evaluator (labor and management) will use a separate sheet  to score the candidate.   

TASKS ACCEPTABLE 
PERFORMANCE 

WAS THE 
TASK 
PROPERLY 
CARRIED 
OUT?  

POINTS 
AWARED 

EVALUATOR 
COMMENTS 

Task 1:  
Insert from Step 
2, Table B  of 
the Application 
Form (task as 
modified from 
the generic 
offering) 

YES    
NO 

Points Available 
Insert from Step 
2, Table B  of 
the Application 
Form 

Points Awarded 

Task 2:  
Insert from Step 
2, Table B  of 
the Application 
Form (task as 
modified from 
the generic 
offering) 

YES     
NO 

Evaluator 
Comments: 

Points Available 
 Insert from Step 
2, Table B  of 
the Application 
Form 

Points Awarded 

Task 3:  
Insert from Step 
2, Table B  of 
the Application 
Form (task as 
modified from 
the generic 
offering) 

YES      
NO 

Evaluator 
Comments: 

Points Available 
Insert from Step 
2, Table B  of 
the Application 
Form 

Points Awarded 

Task 4:  
Insert from Step 
2, Table B  of 
the Application 
Form (task as 
modified from 
the generic 

YES     
NO 

Evaluator 
Comments: 

Points Available 
Insert from Step 
2, Table B  of 
the Application 
Form 

Points 
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offering) Awarded 

TOTAL Points:  

Note: 85 needed 
to pass. Any 
safety breach 
results in a 
failed 
assessment. 

Step 5: Post Assessment Activities 

After the assessment has concluded , the joint evaluation team meets to discuss their findings and 
complete the assessment result sheet (attached). As soon as the labor/management team has reached a 
consensus, the team shares the pass/fail grade with the candidate. The candidate can arrange a time after 
this initial meeting to go through the assessment in more depth to determine area that need improvement. 

Center staff will upload forms into the Credential Manager within 5 business days. Records are to 
include 1) the labor assessment form, 2) the management assessment form, and 3) the consolidated form 
with the official grade on it. 

If the employ fails the assessment he/she can re-take the assessment again a minimum of 30 days later. 
Longer time periods may be decided locally along with the decision on how many times an candidate can 
re-take the assessment.  

RESULTS: HANDS-ON ASSESSMENT 

This form is used to present the consolidated findings of the joint labor-management evaluation team. 
Once completed, a copy is kept with the agency for its records, another is given to the candidate, and a 
third copy is forwarded to the Transportation Learning Center.   

Agency: Inserted from application form 
Candidate:      
Assessment Date:      
Labor Evaluator: Inserted from application form 
Management Evaluator: Inserted from application form 
Training Standard Reference: Inserted from application form  
204 – Auxiliary Inverters and Batteries 
Hands-On Skill Demonstrated: Inserted from application form 
Assessing the operation of the auxiliary inverter and battery charger with portable test unit (PTU). 



TCRP Project E-07 

N-7 

Score:     

PASS/FAIL   Pass  Fail 

Labor Evaluator Comments Areas Needing Improvement: 

Management Evaluator Comments Areas Needing Improvement: 

Candidate Comments: 

Signatures: 

Candidate: _________________________________________________ 

Labor Evaluator: ____________________________________________ 

Management Evaluator: _______________________________________ 
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Appendix O: Hands-On 
Assessment--Candidate Version 
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NATIONAL RAIL CAR HANDS-ON SKILLS ASSESSMENT 

SAMPLE CANDIDATE VERSION 

The hands-on skills assessment is part of a National Joint Transit Industry Rail Vehicle Technician 
Qualification Program: Building for Success. The program was developed by expert management and 
labor representatives to design and implement a new joint system that promotes training and 
apprenticeship for Rail Technicians, and also establishes a process for qualifying the skills of those 
technicians. 

As a candidate of the rail vehicle maintenance technician training program (person taking the hands-on 
assessment) you will be required to illustrate your ability to perform certain tasks related to your job.  In 
order to fully prepare for and become familiar with such assessments you are being provided with two 
items: 

1. List of Potential Assessment Tasks - You will not be asked to perform all of these tasks, but those 
tasks which your authority has selected and prepared you for in advance through thorough training. 

2. An example Evaluator Worksheet – This is a mock-up example of a sample check-list worksheet 
that would be used by your labor-management evaluators during your hands-on assessments. Please 
note that this only an example; actual tasks will be based on those developed by the joint Rail Car 
Training Committee and your property.  

1. LIST OF POTENTIAL ASSESSMENT TASKS 

MODULE/CATEGORY POTENTIAL ASSESSMENT TASKS  
(this lists the currently developed scenarios, 
more will be included in final version) 

201 - Couplers Inspecting couplers 
Adjustment and running repairs of couplers 

202 – Trucks & Axles Inspect frame and suspension components 
Adjust leveling valves 
Perform measurements and replacements 

203 – AC Propulsion Inspect and diagnose AC driven trains 
Inspect and diagnose DC, solid state driven 
trains 
DC camshaft inspection and diagnostics 
 
(note – scenarios will correlate with 
propulsion system of the local equipment) 

204 – Auxiliary Inverters and Batteries Checking battery conditions 
Assessing operation of auxiliary inverter 
and battery charger with PTU (portable test 
unit) 

205 – Friction Brakes Inspect friction brakes 
Diagnose and fix brake faults 
Replace brake pads 

206 – HVAC Diagnose and fix HVAC faults 
Inspect HVAC for leaks 
HVAC System general inspection 
Adjust components to fix/improve HVAC 
performance 
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207 – Current Collection & Distribution Inspection of pantograph and related 
components 
Inspecting third rail and shoe and related 
components 
Diagnose and repair/reset a high speed 
circuit breaker 
 
(note – scenarios will correlate with current 
collection system of the local equipment) 

208 – Car Body Interior inspection  
Exterior inspection 
Articulation inspection 

209 – Doors Use a PTU to diagnose and fix door faults 
Adjust doors components / limit switches 
Test sensitive edges 

210 – Communication Systems Testing operations of communication 
system 

211 – CBTC Testing wayside-to-train communication  
Use PTU to assess and fix automatic train 
protection (ATP) operation 

 
(note – scenarios will correlate with specific 
CBTC systems in place on local equipment) 

2. EXAMPLE EVALUATOR WORKSHEET 

Agency: Name 
Labor Evaluator: Name 
Management Evaluator: Name 
Topic: (Example) 204 – Auxiliary Inverters and Batteries 
Hands-On Testing Scenario: (Example)  
Measure specific gravity of the electrolyte.    

Prerequisites 
Before this assessment can be administered the following prerequisites must be satisfied: 
 Candidate (person taking the assessment) has been provided with adequate training such that the 

hands-on skill to be demonstrated has already been performed by the student in an instructional 
setting (unless the candidate elects to opt out of the training requirement).  

 Candidate has been notified of the assessment and given a copy of the Candidate Version no less 
than five (5) working days prior to taking the assessment. 

 Candidate has been provided with written courseware and training materials that contain work 
and safety procedures related to the assessment no less than five (5) working days prior to taking 
the assessment. At that time candidate must also be told that he/she can use any written materials 
when taking the assessments, and that he/she will fail the entire assessment if any of the safety 
requirements are breached.   

 Candidates has been notified of any equipment he/she must bring to the assessment such as PPE 
and hand tools no less than five (5) working days prior to taking the assessment. 

 Candidate has been told that he/she will be given 1.5 times the required time established by their 
agency to conduct the assessment but the candidate will not fail if that time is exceeded.   
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Step 1: Preparation of Test Area  

 Before conducting the assessment, the vehicle (or lab) must be prepared with the conditions listed below.  
A lead/acid battery still connected to the train. (Other faults are established for the candidate to 

discover). 
Step 2: General Information 
Insert information as requested below.   
 
Candidate 
 
 

 
Date 

Name of candidate taking 
assessment 

 
Name 

Date assessment is being 
administered 

 
Date 

 
Step 3: Pre-Assessment Orientation Meeting 
Labor and management evaluators jointly conduct an orientation meeting with the candidate 

immediately before the assessment. If the assessment is to be given to more than one candidate it makes 
sense to include all of them in this meeting even though the assessments will be given to one candidate at 
a time. Those waiting to be assessed could go back to their jobs and be called back at a specific time if the 
location permits. All of the following items must be reviewed during the orientation meeting:   

 Confirm the hands-on skill to be demonstrated: 
Measure specific gravity of the electrolyte     

 Reveal the amount of time allowed for the assessment based on 1.5 times the normal time needed 
for this task. Inform the candidate that he/she will not fail if time is exceeded.  
25 minutes 

 Provide candidate with written safety procedures that must be followed during the assessment. 
Ask candidate if he/she would like to review those procedures. Inform candidate that he/she can 
refer to these procedures at any time during the assessment. Confirm that the candidate 
understands all safety procedures. 

 Review prerequisites with candidate and have he/she sign that all prerequisites have been met 
before conducting the assessment. Check off each box as prerequisites are read. 

  Candidate has been provided with adequate training such that the hands-on skill to be 
demonstrated has already been performed by the student in an instructional setting unless the 
candidate elects to opt out of the training requirement. (check here if student opts out of the 
training requirement   

 Candidate has notified of the assessment and given a copy of the Candidate Version no 
less than five (5) working days prior to taking the assessment. 

 Candidate has been provided with written courseware and training materials that contain 
work and safety procedures related to the assessment no less than five (5) working days prior 
to taking the assessment.  

 Candidate has been told that he/she will fail the entire assessment if any of the safety 
requirements are breached.   

 Candidate has been told that he/she can use any written materials when taking the 
assessments.  

 Candidate has been notified of any equipment that he/she must bring to the assessment 
such as PPE and hand tools no less than five (5) working days prior to taking the assessment. 
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Insulated hand tools 
 Candidate has been told that he/she will be given 1.5 times the required time established 

by their agency to conduct the assessment but the candidate will not fail if that time is 
exceeded.   

Have the candidate review the checked-off prerequisites and have him/her sign below if    
satisfied that all prerequisites have been met. 
Candidate signature: ________________________________  

 Provide candidate with tools and materials needed to conduct the assessment as listed below: 
Hydrometer, digital VOM 

 Reveal to the candidate that: 
o A series of tasks will be read off during the assessment and the candidate is required to 

perform the tasks in a manner acceptable to the evaluation team. Once the candidate has 
indicated that he/she has completed a particular task, the next task will be read off.  

o Points will be awarded for each task segment; a score of 70% is required to pass.  
o Candidates can ask questions during the assessment but the evaluation team will only 

clarify information that has already been provided. 
 Ask candidate if he/she has any questions, and answer those questions. 

Step 4: Hands-On Assessment  
Labor and management evaluators will jointly conduct the assessment. If one is not available the 

assessment is postponed until both are available.  
a. Preliminary Instructions: 
Instructions to evaluation team: 
 Evaluators decide in advance who will read of the hands-on tasks to the candidate (one approach 

is to have each take a turn).  
 Each evaluator brings a copy of this worksheet to the assessment and separately evaluates the 

candidate.  
After the evaluation team understands its responsibilities the candidate is taken to the equipment where 

the assessment is to be conducted. Other candidates waiting to take the assessments must not be included 
in this area. 

Just prior to beginning the assessment remind candidates of the following: 
 The assessment will begin with the reading of the first task. Subsequent tasks will only begin 

when the candidate indicates that he/she has completed the previous one. 
 The assessment will be timed, but exceeding the limit will not cause the candidate to fail. Instruct 

the candidate to relax and take all the time needed to correctly perform each task.   
 Any safety breach will cause the candidate to fail the entire assessment.  
 Ask for any final questions. 

b. Conduct Assessment: 
 Each task is read to the candidate as it appears below in Column 1 
 While carrying out the assessment each evaluator separately determines if the acceptable 

performance was met (Column 2) and checks “Yes” or “No” in Column 3. Note: each evaluator 
will use a separate sheet to score the candidate.   

 If acceptable performance was satisfied for a given task and “Yes” was checked in Column 3, full 
points are awarded in Column 4. Otherwise, no points are awarded  

 Continue with each task until assessment is over and record the time.   

ASSESSMENT EVALUATION SHEET  
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Note: This is just an example to give candidates an idea of how the hands-on assessments are 
structured. The actual tasks listed here will NOT be used.   

 
TASKS  

 
ACCEPTABLE 
PERFORMANCE 

 
 
 
 
Note: Except for 
safety, the Candidate 
will not be given the 
acceptable 
performance criteria 
in advance  

WAS THE 
TASK 
PROPERLY 
CARRIED 
OUT?  
 
Note: Each labor 
and 
management 
evaluator 
answers 
individually.   

POINTS 
AWARED 

 
 
 
 
Note: Point 
structure will be 
established by 
evaluators based 
on national 
guidance and 
will not be 
revealed until 
after the 
assessment is 
completed 

 

EVALUATOR 
COMMENTS

 
 
 
 
Note: Evaluators 
may 
individually 
record any 
comments they 
have.  

Task 1 – Safety.  
Candidate must 
review procedure/ 
safety sheet, and 
select and put on 
appropriate Personal 
Protective 
Equipment (PPE) as 
identified in the 
procedure/ safety 
sheet.  

All safety 
requirements found 
on the 
procedure/safety 
sheet must be 
followed. If any 
safety procedures are 
not followed the 
candidate 
automatically fails 
the assessment.    

 

YES     
NO  

 
 
 
 

Points 
Available: 

 
      
 
Points 

Awarded 
 
      
 

 

Task 2 – Isolate rail 
vehicle from main 
power. 

 

Vehicle is 
successfully 
disconnected and 
employee verified 
power isolation. 
(Note: Indicators may 
vary from location to 
location). 

YES     
NO  

 
Evaluator 

Comments: 
 
      

Points 
Available:  

 
      
 
Points 

Awarded 
      
 

 

Task 3 – Electrically 
isolate battery from 
vehicle (if not 
already isolated) 

 

Operate circuit 
breaker and/or battery 
disconnect.   
 
(Note: Disconnecting 
from terminal is 
acceptable but not 

YES    
 NO  

 
Evaluator 

Comments: 
 
      

Points 
Available:  

 
      
 
Points 

Awarded 
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necessary, as per 
local procedure.) 

      
 
 
 

Task 4 –  
Tool Selection. 
Select proper and 
necessary tools. 

 

Necessary tools: 
hydrometer, insulated 
hand tools, digital 
VOM 

YES    
NO  

 
Evaluator 

Comments: 
 
      

Points 
Available:  

      
 
Points 

Awarded 
      
 
 
 

 

Task 5 -Check 
specific gravity of 
battery.   

 

Open cap of battery, 
use hydrometer to 
sample electrolyte, 
check and record 
specific gravity 
reading, return 
electrolyte to battery 
cell, recap battery. 

YES    
NO  

 
 
 
 
Evaluator 
Comments: 

 
      

Points 
Available:  

      
 
 
 

Points Awarded 
      
      
 

 

Task 6 -  
Cleanup      

 

Remove any 
excess/spilled 
electrolyte, clean and 
return tools 

YES   
NO  

 
Evaluator 
Comments: 

 
      

Points 
Available:  

 
      
 
Points 

Awarded 
 
      
 

 

Task 7 -Return 
battery to 
operational 
readiness. 

 

Reset all circuit 
breakers and switches 
to normal positions.   

YES    
 NO  

 
Evaluator 

Comments: 
 
      

Points 
Available:  

 
      
 
Points 

Awarded 
 
      
 

 

   TOTAL 
Points:       

 
Note: 70 needed 
to pass. Any 
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safety breach 
results in a 
failed 
assessment. 

 

Step 5: Post Assessment Activities 
After the assessment has concluded, the joint evaluation team will meet to discuss their findings and 

complete an assessment result sheet. As soon as the labor/management team has reached a consensus, the 
team will share and discuss assessment results with the candidate. The candidate can arrange a time after 
this initial meeting to go through the assessment more in depth to determine areas that need improvement. 

If the candidate fails the assessment he/she can re-take the assessment again a minimum of 30 days 
later. Longer time periods may be decided locally along with the decision on how many times a candidate 
can re-take the assessment. 
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Appendix P: Sample Written Assessment 
Tutorials 
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Preparing for and Administering 

Pilot Written Assessments - 

Tutorial 

As part of the National Rail Vehicle 

Qualifications System 



Overview – Pilots 

Pilot Overview 

 

• Pilot location will administer:  

• One 200 level written assessment in Friction Brakes 

• The written assessment requires a total of 1.5 hours per 

candidate & includes:  

• Pre-assessment questionnaire: candidate training and 

work experience, as well as skills self-assessment – 30 

mins 

• Written assessment: 20 standard + 10 pilot non-scored 

questions – 60 minutes 

 

• One 200 level hands-on assessment following the written 

assessment 

• May be scheduled right after the written assessment or as 

separate events 



Roles 

Written Assessment - Roles 

 

• Local training coordinator – Proctor 

• Sign proctor non-disclosure agreement 

• Abide by rules and procedures laid out in this tutorial 

 

• TLC - Administrator 

• Prepare Internet-based (IBT) or Paper-and-Pencil (P/P) 

assessment forms, as well as pre-assessment questionnaire  

• Oversee proctoring & monitors testing security and 

confidentiality 

• Maintain assessment assignment lists 

• Maintain confidential assessment results 

• Share aggregated results with local coordinators 

 

 

 



Proctor Responsibilities 

Written Assessment – Proctor Responsibilities 

 

• Review and follow prescribed procedures for specific assessment 

administration 

• Inventory written assessment materials  

• Ensure assessment room and environment has adequate 

seating/computers for participants  

• Verify that all workstations to be used have been properly configured 

• Verify if any accommodations will be needed during administration for 

special needs candidates 

• Inform participants of testing procedures and instructions 

• Verify that notepaper and pencils will be available to the students 

during the assessment session as allowed by TLC and are returned 

to the proctor at the end of the session 

 

 



Proctor Responsibilities 

Written Assessment – Proctor Responsibilities 

 

• Distribute assessment materials to all candidates (for paper & pencil 

only) 

• Communicate the assessment instructions to candidates 

• For computer-based assessments provide each candidate with 

instruction sheets with their individual user ID and password 

• Be present at all times during the written assessment administration 

and monitor all candidates during the written assessment session by 

moving around the room to observe the work stations to assure that 

candidates are working independently 

• Be aware of candidates who may be experiencing problems with 

equipment, connectivity or any other technical difficulty 

• Protect the candidates from disturbances and distractions 

 

 

 



Proctor Responsibilities 

Written Assessment - Roles 

 

• Refrain from answering any questions relative to the meaning or 

intent of assessment items 

• Collect testing materials for any candidate who wishes to leave the 

room, as per TLC guidelines 

• Collect pre-assessment questionnaires, written assessments and 

answer sheets in envelopes, or verify electronic tests have been 

completed properly 

• Instruct candidates to close web browser after results are displayed 

• Refrain from viewing candidate written assessment results on screen 

• Report any irregularities or suspected breach of security to TLC 

• Notify TLC in the event of technical or other administrative difficulties 

• Be aware of the time elapsed for a written assessment 

administration. 

 

 



Request 

Written Assessment - Request 

 

• Proctor  

• Emails TLC with module of written assessment requested, 

delivery timeframe, and candidate names 

 

• Administrator 

• Confirms assessment date and time 

• (IBT) Prepares written assessment assignment list 

• (IBT) Each candidate will be issued a unique Access ID 

• (IBT) Emails Assessment Link, Access ID and Passwords to 

proctor 

• (P/P) Mails package with pre-assessment questionnaires and 

written assessment forms  

 

 

 

 



Prepare - General 
• Verify equipment and/or testing room 

• Notify candidates of date/time/location of assessment and 

permitted/not permitted items 

• Permitted: Notepaper and pen or pencil provided by the 

Proctor and returned at the end of the session 

• Not permitted: calculators (unless for 100 level assessment), 

cameras, and any materials associated with the subject of 

the written assessment being taken 

• Cell phones must be turned off and stowed away during the 

session 

• Hats, coats, and bags must be stowed away if brought into 

the test room  

 

Written Assessment - Prepare 



Prepare – Paper & Pencil 
• Verify that the classroom used for delivering the 

assessment meets the standard. Specifically: 

• The test room must be quiet and free from distractions such as 

printers, copiers, conversations, and general facility traffic. 

• The proctor must be able to see the candidates and to move 

freely through the classroom while the assessment is in 

progress. 

• The test room must contain no materials (reference texts, 

posters, and so on) that are related to the subject matter of the 

assessment. 

• The test room and equipment must be dedicated to written 

assessment for the scheduled duration of testing and no other 

purpose. 

• Verify receipt of assessment package within two 

business days of the delivery date 

 

 

Written Assessment - Prepare 



Prepare - IBT 
• In addition the classroom requirements in previous slide, 

verify that the computer(s) to be used has the 

appropriate configurations. You need: 

• Computer running on major operating systems, including 

Windows, Macintosh, Linux, and Chrome OS/Chromebook 

• Uninterrupted Internet connection (high-speed preferred) 

• Any major web browser including: 

– Google Chrome 

– Firefox 3.6+ 

– Internet Explorer 6+ 

– Safari 5.0+ 

– Opera 

• No software installation required 

• For additional info: (http://www.classmarker.com/online-

testing/accessibility/) 

 

 

Written Assessment - Prepare 

http://www.classmarker.com/online-testing/accessibility/
http://www.classmarker.com/online-testing/accessibility/
http://www.classmarker.com/online-testing/accessibility/


Delivery – Paper & Pencil 
• Proctor  

• Checks candidate photo ID (employee badge, driver’s license, or passport) 

• Provide candidates with notepaper and pencil and collect them at the end of the 

assessment 

• Hands out pre-assessment questionnaire with envelope 

• Collects pre-assessment questionnaire and hands out written assessment and 

second envelope 

• Collects written assessment and mail all sealed envelops to Administrator 

 

• Candidate  

• Completes and submits pre-assessment questionnaire on training and work 

experience, as well as self-assessment of skills 

• Submits questionnaire in sealed envelope to proctor 

• Completes written assessment 

• Submits written assessment in sealed envelope to proctor 

• Score and pass/fail status will be mailed to candidate within two weeks 

 

Written  Assessment - Delivery 



Delivery - IBT 
• Proctor  

• Checks candidate valid photo ID (employee badge, driver’s license, or passport 

• Provides candidates with instruction sheets that match their names.  

• Provide candidates with notepaper and pencil and collect them at the end of the 

assessment 
 

• Candidate  

• Enter web link (for SurveyGizmo.com) as provided on the instruction sheet and logs in 

using assigned User ID and Password 

• Answer brief survey questions on training and work experience, as well as self-

assessment of skills 

• Review answers at the end of the survey and clicks submit and redirect to 

ClassMarker.com  for written assessment 

• Log in again using the same User ID and Password (this is needed for added security 

of assessment questions) 

• Answer each question (20 scored questions + 10 non-scored pilot questions, all 

randomized) and may review and change answers to any previous questions 

• Click submit and confirms at the end of assessment 

• Score and pass/fail status is instantly displayed 

 

Written Assessment - Delivery 



Delivery - IBT (Survey Login) 

Written Assessment - Delivery 



Delivery - IBT (Survey) 

Written Assessment - Delivery 



Delivery - IBT (Survey) 

Written Assessment - Delivery 



Delivery - IBT (Survey) 

Written Assessment - Delivery 



Delivery - IBT (Survey) 

Written Assessment - Delivery 



Delivery - IBT (Assessment Login) 

Written Assessment - Delivery 



Delivery - IBT (Instructions) 

Written Assessment - Delivery 



Delivery – IBT (Questions) 

Written Assessment - Delivery 



Delivery – IBT (Display Previous Qs) 

Written Assessment - Delivery 



Delivery – IBT (Finish Now) 

Written Assessment - Delivery 



Delivery – IBT (Confirm) 

Written Assessment - Delivery 



Delivery – IBT (Results) 

Written Assessment - Delivery 



Results – Paper & Pencil 
• Proctor  

• No individual scoring is available to proctor 

• Aggregated skills level self-assessment results - shared within four weeks 

• Aggregated total scores and scores by learning areas - shared within four 

weeks (if more than 5 candidates at the agency have taken the module, 

cumulatively) 

 

• Candidate  

• Score and pass/fail status will be mailed to candidate within two weeks 

• May provide email address for results to be emailed within two weeks 

• May request detailed feedback report (scores by learning areas) from 

Administrator 

• May provide feedback to Administrator on test question validity or other 

program design issues 

• Passing score may be used for official qualification later 

 

Written Assessment - Delivery 



Results - IBT 
• Proctor  

• No individual scoring is available to proctor 

• Aggregated skills level self-assessment results - shared within four weeks 

• Aggregated total scores and scores by learning areas - shared within four 

weeks (if more than 5 candidates at the agency have taken the module, 

cumulatively) 

 

• Candidate  

• Score and pass/fail status is instantly displayed on screen 

• May provide email address for results to be emailed within two business 

days 

• May request detailed feedback report (scores by learning areas) from 

Administrator 

• May provide feedback to Administrator on test question validity or other 

program design issues 

• Passing score may be used for official qualification later 

 

Written Assessment - Delivery 



Contact 
For preparation of written assessment delivery, technical difficulties during a 

written assessment session, candidate dispute of assessment results, or to report 

irregularities or suspected breach of testing security, please contact:  

Xinge Wang 

Transportation Learning Center  

Phone: 301-565-4715 

Email: xwang@transportcenter.org 

 

 

For questions or comments regarding the written assessment contents, please 

contact  

Brian Lester  

EDSI, Inc.  

Phone: 610-876-4855 

Email: blester@edsisolutions.com 

 

 

 

Written Assessment – Q&A 
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