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Tell me a Story

WHY STORIES ARE ESSENTIAL TO
EFFECTIVE SAFETY TRAINING

Elaine T. Cullen, Ph.D.!
Albert H. Fein, Ph.D.?

ABSTRACT

Federal law mandates that all miners receive safety and health training
when first entering the mining industry and at least 8 hours annually
thereafter. Although the mining industry has historically relied on an
experiential master-apprentice model for training new employees, the
formal safety training provided to miners is generally done in a class-
room, with mixed results. In a series of stakeholder meetings held by
NIOSH across the West in 1997-2000, trainers identified significant
gaps in materials that were available to teach new and experienced min-
ers. They asked whether NIOSH could develop effective materials to
fill these perceived gaps, as well as make training more effective for
those who were required to attend, but who often refused to be atten-
tive. Adult learning theories, social learning theories, mentoring, and
storytelling were all employed in the development of a series of safety
training videos that have become very popular in the mining industry.
This Report of Investigations describes the theoretical frameworks that
were used, the process that was developed to produce the videos, and
the results of the evaluations as to whether or not they were effective in
training new and experienced miners.

! Communications chief, Spokane Research Laboratory, National Institute for Occupational Safety and Health, Spokane, WA.

2 Associate professor, Gonzaga University, Spokane, WA.
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INTRODUCTION

Since 1977, when the Mine
Safety and Health Act was revised
to include U.S. metal and nonmetal
mines in addition to coal mines, safety
training for all mine workers has been
legislatively mandated. Under the Act,
new underground miners are required
to receive a minimum of 40 hours of
training before begin-
ning their careers,
and incoming surface
miners are required
to receive 24 hours.
Thereafter, every em-
ployee is required to
attend a minimum of
8 hours of annual re-
fresher training that is
to include discussions
of safety and health as
well as information
on hazard recogni-
tion and other topics
deemed necessary by
mine management and the Mine Safety
and Health Administration (MSHA).
In late 1998, NIOSH funded
a small-scale research project at its
Spokane Research Laboratory (SRL)
entitled “Development and Evalua-
tion of Effective Safety Training for
Miners.” This project was initiated
in response to requests heard during a
series of stakeholder meetings held by
SRL staff around the West. At these
meetings, mine safety professionals
reported what they perceived to be a
critical lack of appropriate materials
that could be used to train both new and
experienced miners. They observed
that for many topics, the only materi-
als available were decades old and,

in some cases, were outdated enough
to make them irrelevant. The safety
trainers were in agreement that these
materials were ineffective at best and
that miners both dreaded and resisted
the federally mandated safety training
because they considered it a waste of
time. Thus, while the law was specific
in its requirement that
miners attend training, it
could not mandate that
miners learn.

The principal
investigator (the primary
author) on this project
gathered a group of safe-
ty trainers and directors
from operating mines
throughout the West to
assist in the selection
of topics, methods, and
training media so that
the resulting training
materials would be both
useful to and used by industry train-
ers. Concurrently, research began on
adult and social learning theories,
training methods, effects of culture on
learning, and best practices in occu-
pational training. Because video was
the medium preferred by members of
the advisory group, all products de-
veloped under the project were in the
form of videotapes.

When completed, reviewed,
and released, the videos created
were provided free of charge to mine
safety professionals. A database was
generated that included the cus-
tomers® who requested videos; this
database allowed information to be
gathered on how and when the videos

3 Because most of the trainers who received the videos were employed in Western underground mines, this group
composed the largest demographic subgroup during the evaluation phase of the project.

—



were used. Evaluators incorporated
data from miners who had viewed
the training videos and from trainers
who had shown the videos in training
sessions to determine how the videos
were being used and whether or not
they were truly effective.

This Report of Investigations
discusses the first seven videos pro-
duced as part of the project, the theo-
retical models used in creating the
videos, the methods used to produce
them, and an evaluation of their effec-
tiveness as determined by the miners
and safety trainers. Six training vid-
eos dealt with underground mining,
in particular, underground hard-rock

mining. Although the topics cov-
ered (which include ground control
methods, working with explosives,
and recognition of roof and mobile
equipment hazards) are common
to most underground mines, unlike
older training films, these videos
were all shot in deep hard-rock
mines using real hard-rock miners
as actors. The seventh video, You
Are My Sunshine, describes the
events leading up to the disastrous
Sunshine Mine fire of 1972 and the
lessons learned from it; the story of
the fire is told through the experi-
ences and voices of 27 people who
lived through it.

REVIEW Of RELEVANT THEORETICAL

FRAMEWORKS

By Elaine T. Cullen

Miners are not considered to
be traditional learners. Their work is
physical and is performed in an envi-
ronment frequently described as hostile.
Survival in this environment depends
on the ability to maintain a constant
state of awareness about potential dan-
gers, to read the signs of danger and
make sense of what’s happening, and to
react appropriately when the environ-
ment changes. Kowalski-Trakofler et
al. (2004, p. 2) state that —

Training is especially relevant in
the mining industry because the
mine environment is dynamic
and constantly changing. This

dynamic environment makes
engineering controls harder to
implement and frequently less
effective than they might be on
a shop floor.

Although federal law requires
miners to attend safety training classes,
in reality, these workers tend to learn
their trade in a mine, not in a classroom,
and they generally learn from more-ex-
perienced miners in a master-apprentice
relationship rather than from reading
training manuals or safety policies and
regulations. New miners coming into
the industry belong to demographic
cohorts that do not expect to be taught
in a traditional, authoritative classroom
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setting (Kowalski-Trakofler et al., p. 5).
The miners themselves are very explicit
about how they prefer to learn—

It's on-the-job training. They
would never put you with an
inexperienced person, they’d
put you with one who was
already experienced. And
you’'d learn your

trade through

that person.

He'd teach you |

what he knows [i‘

and then maybe

a few weeks or

months down

the road you

might partner

up with another

individual that

also has several years of
training and he’ll teach you
his methods of work and so
forth. (Mitchell, personal
communication, 2001)

You don’t want to...[learn

to mine] with somebody you
don’t trust and don’t look

up to. And | think that's
why...everybody will name
somebody that taught them,
you know, because...he was
willing to take time and show
these guys how to survive,
really. That's what they

are teaching them is how to
survive....There’s no way
that you can learn that in a
classroom. You've got to be
down there one-on-one with
a miner....You ain’t gonna
learn nothing until you get
down there and actually start
doing it. (Jerome, personal
communication, 2002)

Federal law, however, requires
that new hires participate in a classroom
course, and typically the trainer
generally relies on a traditional “I talk,
you listen” model. One of the primary
goals of the project research, therefore,
was to find alternate ways to provide
information and training to miners that
would be effective in both keeping

them safe long enough to learn the trade
(if they were newly hired) or to remind
them of the importance of working
safely (if they were experienced). How
could these two seemingly disparate
realities be melded to create successful,
effective safety training for the workers
involved? This was the challenge for
the NIOSH project.
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Adult Learning Styles

Theories of Adult Learning

Miners fit the definition of
“adult learners” as described by
Knowles, Holton, and Swanson (1998).
As adult learners, they make decisions
about what, or indeed, even whether,
they choose to learn. Knowles, who
is generally credited with being one of
the originators of modern adult learn-
ing theory, based his theory on primary
assumptions about how adults learn.
These include the need for training to
be grounded in real-life experiences
and the premise that skills or knowledge
learned must be applicable to immediate
circumstances. Adults are pragmatic
in their learning. Unlike children in a
schoolroom, they will not put energy
into learning what does not appear rel-
evant to their lives. For training to be
effective, adult learners—

Need to know why they
need to learn something.
Need training to be
self-directed.

Need training to be related
to prior experience.

Must be ready to learn.
Must be motivated to learn.
Must believe that what
they are learning is oriented
toward problem solving.
(pp. 64-68)

Adults are motivated to learn
those things that will be helpful in solving
problems or will provide what Knowles
calls an “internal payoff” rather than an
external one (p. 149). While this does
not mean that adults don’t value promo-
tions or pay raises that may result from
increased training, the stronger motivator
is the satisfaction of perceived internal

12

needs. Knowles (p. 149) cites Wlodowski
(1985) in explaining this preference, who
suggests that adult learners are more
motivated to learn if—

They believe they will be
successful.

They believe they have a
choice in whether or

not to learn.
They see the training as
valuable.

Caudron (2000) interviewed a
number of adult professionals to gather
information on what effective training
looked like. Responses from partici-
pants were consistent and showed that
adults learn differently than do chil-
dren. Their most memorable learning
came from personal experiences, from
working within groups of other adult
learners, and from mentoring they re-
ceived from someone they perceived to
be both knowledgeable and wise.

Caudron also discovered that in
spite of this preference for real-world
training, over 70% of current training
in organizations was still the talking-
head variety, with a trainer in front of
a classroom and the trainees sitting and
listening passively. While this may be
an effective way to teach children, it
doesn’t work well with adults. It’s no
wonder that trainees are impatient with
this type of training. Not only is it NOT
self-directed or experiential, it’s not very
interesting. Trainers who are required
to teach a range of technical topics but
who don’t make classes enjoyable are
missing the boat, according to Owenby,
who states, “Training programs that deal
strictly with technical, job-related sub-
jects are boring” (1992, p. 43).
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An investigation into theories of
adult learning and occupational train-
ing revealed many to choose from, and
they often included differing objectives
or ideas. Zemke suggests that there
is no such thing as an overall “general
theory of adult learning” (2002, p. 89).
He believes that all have valid points to
make, but for any training to be truly
effective, it is necessary to choose the
theoretical framework that best fits
the trainees themselves as well as the
organization’s training objectives and
its occupational cul-
ture. The goal is not
necessarily to increase
knowledge, but rather
to create expertise.

Social learning
theory (SLT) may pro-
vide the best model for
the creation of training
materials for skilled blue-
collar workers, particu-
larly those who work in
trades that depend on
older, wiser workers to
mentor new employees,
as mining does. SLT
has its roots in theories
of behaviorism originally described by
Skinner and other psychologists in the
1940’s in which rewards and punish-
ments were considered to have a great
impact on behavior. SLT was officially
proposed by two researchers, Miller
and Dollard, as a means of explaining
human behavior. Their book, Social
Learning and Imitation, was published
in 1941 (Stone, 1999), and in the ensu-
ing years, many other researchers have
refined or redefined different aspects of
the original theory.

Bandura is an accepted leader
in the field of social learning theory,
or, as he calls it, social cognitive theory
(Miller, 1993, pp. 192-195). Bandura

suggests that people learn not only
by personal experiences, but also by
watching the experiences of others,
which he terms “vicarious learning.”
This hypothesis has strong relevance to
the development of effective training
materials, for if proper role models or
mentors can be convinced to share their
experiences, their stories will provide
valuable learning opportunities.

The common tenet of exist-
ing social learning theories is that an
individual’s behavior is influenced by
observing the behaviors
of others, particularly
people who are admired
or viewed as mentors,
teachers, coaches, etc.
Humans are a species
that learns by watching
others, but imitation of
others’ behavior is more
likely to occur if the
mentor possesses charac-
teristics that the learner
views as desirable and if
the mentor is similar to
the learner. In addition,
the behaviors that are
modeled must be seen
as constructive by the learner, with a
positive impact, or the behavior will
be avoided instead of imitated (Zemke,
2002).

Relevance of Adult Learning
Theory to Training

Perhaps the most compelling
reason for providing training is to try
to change people’s behavior in some
fashion. This is especially true in safety
training. Stone (1999, p. 3) states that
the primary purpose of the various
social learning theories is—
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To understand and predict
individual and group
behavior and

To identify methods in

which behavior can be
modified and changed.

Stone further states that SLT is
frequently used by public health spe-
cialists because of its applicability to
changing the behaviors and beliefs of
individuals toward adopting healthier or
safer choices. Clearly there is value to
safety trainers and developers of safety
training materials in understanding
why people make unsafe choices and
in identifying ways to influence those
choices toward saf-
er ones. Under this
theory, the key is to
provide appropriate
role models from
whom to learn:
people who are
respected, admired,
and who have cred-
ibility.  For these
role models to be
most effective, their
experiences  must
be relevant to the
learning  expected
and tied to the work
experience and culture of the learners.

Kowalski and Vaught state that
adult learners “learn best by having
[their own] experiences and reflecting
on them” (2002, pp. 3-4), but Bandura
would add that adults can also learn by
reflecting upon the experiences of oth-
ers. Bandura’s concept of the strength
of vicarious learning becomes even
more significant when considering
that, in the mining industry, many of
the experiences shared by mentors are

descriptions of close calls or are stories
about people they have known who
were injured or killed on the job. Shar-
ing such histories is an integral part of
the oral tradition of the mining culture;
it is hoped that new miners will avoid
such close calls and learn the lessons
simply by hearing about them. For
miners working in potentially danger-
ous environments, this can mean the
difference between working safely and
being injured or even killed. It is im-
perative that training be “effective,” but
this can be an elusive goal.

Zemke (2002) states that four
separate processes must occur if effec-
tive observational learning is going to
occur.

The learner must
pay attention to
what’s happening.

He or she must
remember what
was seen.

He or she must

be physically and
intellectually capa-
ble of mimicking
the behavior.

He or she must

have the motiva-
tion or reinforce-
ment to model it.

In an environment that relies
heavily on master-apprentice learn-
ing, as does the mining industry,
these processes may be the keys to
effective training.
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I Mentors

The importance of a mentor in
developing safe, productive workers
cannot be overstated. Many researchers
have identified mentoring as a key com-
ponent to effective learning, particularly
in those hands-on trades that require a
high degree of skill in per-
forming work tasks and
a sensitivity to potential
or real hazards. Darwin
says, “For centuries, men-
toring has been used as a §
vehicle for handing down [
knowledge, maintaining
culture, supporting talent,
and securing future lead-
ership” (2000, p. 197).

Camm and Cullen
(2002) discuss the value
of mentoring new hires
and provide an overview
of prevailing theories
about why mentoring works particu-
larly well in skilled blue-collar occupa-
tions. Pegg (1999) attributes mentors’
credibility as expert teachers to many
things, including their financial and oc-
cupational successes, perceived street
smarts about how to survive, personal
presence or charisma, or simply their
age and length of experience. No matter
where the source of their credibility lies,
however, it is true that good mentors are
admired and trusted and that they play
key roles in training and teaching new
employees.

Lucas (1969) provides a view
of how the social relationships between
mentors and apprentices develop, par-
ticularly in mining communities, and
discusses why they are so effective. It
is his belief that young people are encul-
turated at a very early age. They grow
up hearing stories about what happens in
the mines and about the people, usually

men, who are working there. They see
for themselves the “toys” that top miners
can afford, and the community’s young
men develop a natural desire to be like
them. They admire the economic and
social position that good miners have in
the community and in the
mining culture itself.

In mining communities
that are geographically
isolated and provide a
minimum of good-pay-
ing jobs, young people
have few choices other
than mining if they want
to stay in the area. Thus,
by the time they are old
enough to work in the
mines, they are ready to
join that unique occupa-
tional culture, knowing
that they will be taught
and protected by someone who knows
the ropes (Lucus, 1969).

McCarl adds that the status of a
mentor or master miner is directly tied
to his experiences underground and how
he handled them. “A man’s skill per-
formances below ground, particularly
during times of stress or danger, are by
far the most important media through
which his identity and reputation are
created” (1997, p. 13). Miners know
who is admired and understand clearly
who would be both their best teacher
and their best chance of survival should
disaster strike. These masters are gener-
ally informal leaders, but they are also
mentors to anyone wanting to learn their
lessons without having to experience
directly the incidents that taught those
lessons.

A good mentor is seen as a truth
teller, as one who will provide an hon-
est picture of what is happening. To an
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inexperienced person, unsure of what
to do and how to survive, this is invalu-
able. Voynick (1978) describes his
own apprenticeship as a new miner and
remembers that the old hands provided
many valuable lessons in subtle and not-
so-subtle ways. Young hands may learn
from any other miner, but most often,
their practical training is entrusted to an
assigned mentor—a journeyman miner
who teaches in three essential areas:

e Knowledge about what's
important

Knowledge about how to
do things right

e Knowledge about the
culture, including the
values and attitudes
expected if one is to take
one’s place in the
occupational
culture (Billett, 1994).

Expert miners have the credibility
and the position within the mining cul-
ture to be taken seriously as trainers and
teachers. Gargiulo provides this insight
into the role played by expert mentors.
“Learning results from piecing together
our experiences. One experience builds
on another....Experts have more experi-
ence; and whether they realize it or not,
they apply that experience to novel situ-
ations” (2002, p. 35). The ability to use
what one knows (the knowledge) when
facing a new or unusual situation is
one way to describe wisdom, and these
master miners have earned their wisdom
through hard experiences. Mentors,
then, have a powerful role to play in the
training of new employees as they share
their stories, their experiences, their
knowledge, and their wisdom.
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Role of Culture

If training materials are going to
be truly successful, they must not only
include accurate and relevant content,
but must also work seamlessly within
the culture the trainers seek to influ-
ence, or they will face the resistance
that the members of that culture will
exhibit. Culture is a difficult thing to
identify, but can be simply explained as
“the way we do things around here.” It
effectively defines what is acceptable
and what is not.

Hofstede defines culture as “the
collective programming of the mind
which distinguishes the members of
one group or category of people from
another” (1997, p. 5). Patton believes
that culture provides the road map by
which members of that culture negoti-
ate the world.

Culture is that collection of
behavior patterns and beliefs
that constitutes standards for
deciding what is, standards for
deciding how one feels about

it, standards for deciding what
to do about it, and standards
for deciding how to go about
doing it. (2002, p. 81)

Van Maanen and Barley further
the argument by suggesting the exis-
tence of “occupational communities”
(or occupational cultures), which they
define as—

A group of people who consid-
er themselves to be engaged
in the same sort of work;
whose identity is drawn from

the work; who share with one
another a set of values, norms
and perspectives that apply
to but extend beyond work-




related matters; and whose

social relationships meld work
and leisure. (1984, p. 287)

If occupational culture is a gate-
keeper that provides its members with
guidelines on what to do and how to
do it, then it is also the primary key to
successfully changing their behaviors.
Occupational cultures that are particu-
larly strong because of shared dangers
faced by their members (such as police,
firefighters, loggers, or miners) will be
very resistant to changes suggested by
outsiders. However, if these changes
are recommended and accepted by in-
siders, they are much more likely to be
adopted.

Danger...invites work involve-
ment and a sense of frater-
nity....Recognition that one’s
work entails danger heightens
the contrast between one’s
own work and the safer work
of others, and encourages com-
parison of self with those who
share one’s work situation.

Attitudes, behaviors, and self-
images for coping physically
and psychologically with threat
become part of an occupational
role appreciated best, it is
thought, only by one’s fellow

workers. (Van Maanen &
Barley, 1984, p. 301)

The term “occupational cul-
ture” is very applicable to miners.
Their identity is strongly tied to their
work, and they can be distrustful of
outsiders, especially those who come
into their environment and try to
tell them how to do their work. Van
Maanen and Barley believe that occu-
pational communities such as mining

use task rituals, behavioral norms,
work codes, and stories to reinforce
the values and standards expected
from members, and that this will be
most prevalent in “those occupations
that transmit a shared culture from
generation to generation of partici-
pants” (1984, p.292). Inan occupation
such as mining, culture can be seen
as both a strength, as expected norms
and values have developed over many
years and are well-grounded in prac-
tical experience, or as a hindrance to
changing aspects that are antithetical
to safety or health.

Occupational culture must be
considered when dealing with any
attempt to change behaviors within
it. Schein admits that early social
researchers failed to appreciate its
power and did not see that “culture,
viewed as such taken-for-granted,
shared, tacit ways of perceiving, think-
ing, and reacting, was one of the most

powerful and stable forces operating”
(1996, p. 232). Hansen suggests that
new information provided to people
(through training, for example) will
always be filtered through the beliefs,
experiences, and norms provided by

their occupational culture. Because
members of an occupational culture
believe that “members have the ex-
clusive right to perform a given set of
related tasks,” they can be resistant to
outside influences (1995, p. 60). Han-
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sen ties learning directly to the norms
and traditions of the work culture and
states that “information communicat-
ed in a manner greatly different from
what is culturally common requires a
longer learning period and often leads
to a lack of comprehension or misun-
derstanding” (p. 61).

The value of using peer train-
ers, or people who are inside an oc-
cupational culture and
know its ways and its
language, is appar-
ent. Because they are
“members of the tribe,” [}
these people have the
ability to break through
the barriers created by a |
culture that is resistant
to outside influence.
They understand the
norms, values, semiot-
ics, and unwritten rules
that govern the culture
and can maneuver suc-
cessfully through them.

Kowalski and
Vaught state that adults “come to the
learning situation from a particular
environment and with a personal
history” (2002, p. 4). While more
traditional training theories focus on
the skills and abilities of individuals,
current belief is that the environment
(which likely includes occupational
culture) and the dynamics existing
within the training group play impor-
tant roles in effective learning. Adults
come to training classes as experts in
some area, and this expertise, accord-
ing to Kowalski and Vaught, needs to
be recognized and honored. This is
congruent with what other scholars
have said, that learning is an interac-
tive process for adults and that the
culture is used by learners to determine
what is important and what is not.

One of the most basic com-

ponents of effective training is the
language (jargon) used by a trainer.
Hansen (1995) acknowledges that
occupational cultures often develop
their own distinct jargon that commu-
nicates what is important to members,
as well as members’ perceptions of
that information. Jargon has the add-
ed benefit of excluding nonmembers,
who may not understand the meaning
of terms or constructs.
Thus,  understanding
and using accepted oc-
cupational jargon are
critical to a trainer’s
success.

“People...feel
more comfortable and
trusting of those who are
most like themselves”
(Hansen, 1995, p. 62).
The federal government
recognizes this factor and
in regulations pertaining
to mine safety training,
states that “You must en-
sure that each program,
course of instruction, or training session
is...presented in language understood
by the miners who are receiving
the training” (U.S. Code of Federal
Regulations, 30 46.4(3), 2001). One
might argue that it was the intent of
the authors of this regulation to as-
sure that non-English speakers be
trained in their native tongue, but
it clearly also speaks to the need to
communicate effectively to every
miner by using language that is under-
stood by him or her. This would mean
using occupational jargon—the tribal
language—of mining when developing
any training. Creating these materials
in bureaucratic or highly technical
language not commonly used by the
miners themselves would increase
the likelihood that the regulations
and materials will be ignored.
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B Value of Storytelling

Humansarestorytellers. Storieshave
been used throughout history to entertain, to
inform, to provide a sense of inclusiveness
in the narrative of mankind. Stories work
at a very different level than pure informa-
tion-sharing because they deal not just with
rational thought, but also with how we feel
about what we have heard. Stories are able
to move beyond the barriers people create, to
touch not just our minds, but our hearts.

Ttying to change another person’s
behavior permanently (one of the primary
objectives of safety training) without obtain-
ing their buy-in is impossible. It is true that
people will change their behaviors to gener-
ally comply with mandated rules when they
must (When the supervisor or the inspector is
watching, for example), but when nobody is
around to monitor their behavior, they often
revert to how things have always been done
and how their occupational culture expects
them to behave, particularly if those man-
dates are in conflict with culturally expected
behaviors. 10 openly go up against a tradi-
tional norm, people have to be convinced

that the new behavior is a better choice and
that the choice to follow it is their choice.

The key for a safety trainer, then,
is to find the internal control switch in each
trainee that responds to the “why should I
care about this information?” question and
provides the answer “because it makes sense
for me to care. It may save my life some
day.” Stories have the ability to do this.

Gargiulo suggests that stories have
many uses. While it is true that stories evoke
different memories and responses in different
people (generally depending on individual
experiences and values), Gargiulo states flat-
ly that “The hallmark of intelligence is our
ability to collect stories and regularly reflect
on them in order to gain new insights from
them” (2002, p. 6).

The roles played by stories are
numerous. Among them, Gargiulo lists the
following:

Stories empower the
CELGI

Stories create an
environment of trust.
Stories create a bond
among those who hear
them.

Stories engage the mind.
Stories have a unique
ability to defuse conflict
and differences of opinion.
Stories encode a lot of
cultural information.
Stories provide a way to
learn from personal or
vicarious experiences.
Stories can be used as
weapons.

Stories bring about
healing. (pp. 7-37)
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Slater has studied the im-
mense power that stories have. He
claims that stories—

have substantial potential

to influence behavior. It is
difficult to consider another
communication genre that can
communicate beliefs, model

behavior, teach skills, provide
behavioral cues, and simulate
consequences of behaviors
over time in as compelling a
fashion. (2002, p. 16)

Simmons believes that stories
are “the oldest tool of influence in human
history” (2001, p. xvii) and that they can
provide the trainer with an effective way
to “connect people to what’s important
and to help them make sense of their
world” (p. 29). In other words, stories
have the power to provide the answer
to the critical question “why should I
care about what this teacher/trainer is
saying?”

Stories have been recognized by
many organizational theorists for their
power to communicate not only infor-
mation, but also the culture of an orga-
nization. Zembke states that stories “can
act as powerful directives for members’
behavior, and they can teach specific
lessons as well” (1990, p. 44). As such,
they can provide the “culture map” that
guides new employees and point out
“the dangerous and the safe” (p. 45).
In a work environment, stories provide
both the philosophy of an organization
in a way that inspires those coming into
it and enough information about what to
do and how to act once they are inspired
to do something. Good training stories
will thus provide information on what
to do, as well as how to do it, why it is
important to do it “this way,” and what

the consequences may be for ignoring
the established norms.

Lave and Wenger (1991) argue
that true learning does not take place in
isolation, but rather in a socially interac-
tive environment. Stories are inherently
social. They entertain, but they also
show what others would do in a given
environment when faced with a certain
set of circumstances. Those watching
or hearing stories of this type are drawn
into the tale. They associate with the
characters, and by placing themselves
vicariously into the scenario, they can
investigate how they would feel or be-
have in similar circumstances.

The benefits of vicariously
experiencing dangerous or harmful
environments or incidents are obvious.
Learning can take place while the learn-
er remains safe. Bruner believes that it
is only through interaction with others
in the context of a specific culture that
we can find meaning and understand-
ing of our world. “Human beings...are
expressions of a culture. To treat the

AL ey
world as an indifferent flow of informa-
tion to be processed by individuals each
on his or her own terms is to lose sight
of how individuals are formed and how

they function” (1990, p. 12). Geertz
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sums this view up by stating “There is
no such thing as human nature indepen-
dent of culture” (1973, p. 49). Stories
are effective in connecting us to the
experiences of others, to those who are
telling the stories, and more broadly, to
the overall culture in which the stories
exist. It is not necessary to repeat the
experiences, then, in order to learn from
them.

Storytelling is often associated
with entertaining or teaching children,
but MacDonald believes that “The
adult’s sense of story is fully
developed, the attention span
is long, and adults provide ea-
ger listeners if you will take the
time to seek out...tales we need
to hear” (1993, p. 57). The love of
stories is not lost when people grow up.
In fact, it may be that adults are better
listeners than the young.

Training is only effective when
the trainer is able to connect with
learners and provide lessons that are
perceived by them as valuable. Stories
provide a powerful tool to do this, and
as Wylie says, they “make the important
interesting” (1998, p. 30). Trainees,
especially those new to an industry, are
often bombarded with a bewildering
amount of new information, much of it
as unfamiliar as the environmental or
occupational landscape. It is a daunting
task to organize and make sense of this
information, much less to remember it
long enough to put it into action.

In the opinion of King and
Down (2001), it is the hope (perhaps the
goal) of trainers and teachers that learn-
ers will take the information provided
to them, turn it into knowledge of their
task or occupation, and eventually reach
understanding of when and how to apply
that knowledge. This is what the expert
mentor does as a matter of habit.

‘Story’ is a way of

knowing and remembering
information—a shape

or pattern into which
information can be arranged.
It serves a very basic
purpose; it restructures
experiences for the purpose
of ‘saving’ them. And it is
an ancient, perhaps natural
order of mind....By imposing
the structure of a story

onto some circumstance

or happening, greater
coherence and sensibility are
achieved within the event
itself, and otherwise isolated
and disconnected scraps are
bound up into something
whole and meaningful. (Livo
& Rietz, 1986, p. b)




King and Down (2001) believe
that one of the simplest functions of
stories is that they provide us with a
way to better remember information.
People, they argue, pay attention and
listen more attentively to stories. If
paying attention and remembering what
has been told are two keys to effective
learning, as Zemke (2002) argues, then
stories make learning not only possible,
but increase the likelihood that people
will learn. Forster et al. sum it up by
stating that—

Stories...act as both mirrors
and windows on the human
experience, showing people
either how to look at reality
in a different way or sug-
gesting alternative realities....

Traditions of storytelling
have enabled human beings
to make sense of the world
that surrounds them, and
their place in it, for millennia.
(1999, pp. 11-12)

Changing the voluntary be-
havior of adults is not a simple task.
Cranton (1994) believes that “trans-
formational learning” (the primary
objective of safety training—to truly
change the belief system and subse-
quently the behavior of workers) is the
key. True transformational learning
occurs through critical self-reflection
when a learner consciously looks at
his or her prior beliefs and revises old
assumptions in favor of new. Critical
self-reflection, however, is difficult to
achieve in an 8-hour safety training
session, particularly if the materials
and information presented are out of
date, irrelevant, or boring. Stories can
provide shortcuts to self-reflection and
thus transformational learning by mak-
ing boring material interesting and by

putting confusing information into a
more understandable context.
Neuhauser discusses the differ-
ent levels of consciousness that stories
access and why this aspect of theirs is
valuable in a learning environment.

[Olne of the theories for why
stories are remembered so well
is that you are using your ‘whole
brain’ to take in information....
Stories allow a person to feel
and see the information as well
as factually understand it...
[Blecause you ‘hear’ the infor-

mation factually, visually, and
emotionally, it is more likely to
be imprinted on your brain in
a way that it sticks with you
longer with very little effort on
your part. (1993, pp. 4-5)
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MacDonald reinforces this idea
with a lyrical story of her own. “ ‘I have
heard,” said the philosopher, ‘that the
head does not hear anything until the
heart has listened, and what the heart
knows today the head will understand
tomorrow’ ” (1993, p. 43).

Miners are storytellers. One need
only spend time with them to observe
that they interact with each other through
the telling of stories. Such stories may
be about close calls they have had, about
other master miners they have known
and worked with (and in many cases,
learned from), about someone they knew
who made an error in judgment and paid
dearly for it, or about things they have
seen and experienced as they have gone
through their careers. The role of min-
ers’ stories is complex and includes the
sharing and strengthening of their oc-
cupational culture as well as the bonding
that must exist to survive in a dangerous
environment.

A primary role of storytelling, how-
ever, is the education of inexperienced min-
ers. Experienced miners see these people

as a potential hazard to everyone in the
mine if the way they make decisions and
carry out their work isn’t in alignment
with culturally acceptable practices.
Experienced miners understand that one
thoughtless or dangerous act can put ev-

eryone in peril. It is in their best interest
to teach inexperienced workers how to
do the job correctly. Their own lives may
depend on it. Billett explains it this way:
“Developing learners’ conceptual under-
standing of why things are done a certain
way and what would happen if they were
not, is a key role” (1994, p. 13).

Cole has done extensive research
into the role of storytelling and its rela-
tionship to training, particularly in the
mining industry. In his work, he has
investigated the use of narrative-based
simulations to teach particular skills or
ideas. He discusses the concept of “nar-
rative thinking” as the process of—

translation of one’s own and
others’ experiences into sto-
ries that integrate facts, per-
ceptions, emotions, intentions,
actions, and consequences
into coherent meaning.

Storytelling is not the only
successful cognitive process
for organizing perception,
thought, memory and action,
but...it is more effective than
any other. (1997, p. 331)

As noted earlier, federal law man-
dates that miners receive safety training
(CFR 30 46.4(3). It is, in the opinion of
the lawmakers and regulators, critical that
they receive what Bruner (1990) would
call “socially relevant information.” Turn-
ing the facts and statistics from socially
relevant (defined as what the experts think
you should know) into personally relevant
information has long been the challenge
of trainers, however. As Cole points
out, “many learners who receive...this
formally codified and socially relevant
knowledge tend to find both the content
and the instruction to be burdensome, dull,
and boring” (1997, p. 334). Stories turn
impersonal statistics into faces—people
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just like the listeners—who may have suf-
fered injury or death on the job. Because
of the shared sense of danger and camara-
derie felt in the culture of mining, it is not
difficult for learners to transfer themselves
into the story and think about how they
would have reacted or what they would
have done. This is immensely powerful
when teaching the “why should I care?”
about safety.

Miller, Oaks, and Akmal provide
very pragmatic guidance for the design
and delivery of training materials useful
to the mining industry. Using current
adult learning theories, characteristics
of the mining culture, and information
provided by mine safety trainers, they list
the following criteria as critical to effec-
tive training.

Materials and activities
should focus on visual
and hands-on learning.
Training should be

grounded in authentic
events and situations.
Materials need to be
interesting and motivating.

Materials should be
applicable to both groups
and individuals.

Materials and activities
should be consistent with
the interests and
characteristics of learners.
Activities should be
practical, immediately
useful, and focused on
authentic training.
Effective training combines
similar concepts rather
than presenting small
unrelated topics.

Training materials need to
be cost effective.

Training should be realistic
and practiced in real
environments.

Materials and activities
should be easy to use.
Materials and activities
should be flexible for a
variety of settings and
learners. (1998, pp. 8-9)




These criteria are consistent with
the theoretical models already presented
and serve to emphasize the practical
nature of safety trainers in the industry.
Their primary responsibility is to provide
the information and knowledge neces-
sary to assure that both experienced and
inexperienced miners go home safely at
the end of every shift.

Zemke (2002) was correct in
stating that, in order for anyone to learn
new information or skills, they first
must pay attention and then remem-
ber what they are taught. In the end,
trainees must make the decision to both
learn and use the information presented
because they recognize its validity and
its value to their success in their work,
not because it is the organization’s
policy that they do so.

RESEARCH APPROACH

By Elaine T. Cullen

The initial request for effec-
tive safety training materials came
to NIOSH through the stakeholder
meetings held at numerous loca-
tions throughout the West. At these
meetings, mining professionals were
asked to participate in facilitated in-
formation-gathering sessions to pro-
vide data on critical research needs
that NIOSH could help them meet.
One such need was for up-to-date,
interesting training materials, and
late in 1998, NIOSH funded a small-
scale pilot project to investigate what
could be done. Before starting the
development phase of the project,
additional meetings were held with
small groups of mine safety trainers
to determine what training topics
were most important and what media
were most commonly used.

The challenge to the new NIOSH
research project was clear.  Safety
trainers and specialists admitted their
need for new materials to teach specific
mine safety topics, but for these materi-
als and the trainers that presented them
to be effective, a new way of providing
information had to be found. Two ma-
jor forces already existed in the mining
industry that could be drawn upon in the
creation of new training materials: The
existence of a powerful occupational
culture that valued and relied upon a
strong master-apprenticeship training
model and an oral tradition of storytell-
ing handed down over centuries. These
two forces would become the founda-
tion for the theoretical frameworks
used to develop truly effective safety
training for miners.

The
made the decision at this time to
focus the project on underground

principal investigator

hard-rock problems. SRL's sister
laboratory in the East, the Pittsburgh
Research Laboratory (PRL), had a
proven track record of creating train-
ing materials for coal miners, and
with a small budget, it was obvious
that it was necessary to limit the pa-
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rameters of the project in order to be
successful. In time, the scope of the
project was widened to include sur-
face and aggregate operations, The
development of coal mine training
materials was continued by research-
ers at PRL. As it quickly became
obvious that most mine sites did not
have access to computer laborato-
ries, a second decision was made that
computers were not to be considered
as a medium for providing the new
training materials.

The issue of “handling ex-
plosives” was at the top of the short
list of prioritized training topics.
In-depth interviews with safety spe-
cialists interested in this topic deter-
mined that many types of explosives
were in use in underground mines, as
well as a variety of specific hazards
associated with working near explo-
sives. We decided to focus on gen-
eral safety for all miners rather than
specific task training for blasters.
MSHA regulations particular to han-
dling different types of explosives
were taken as the starting point, and
the MSHA Accident and Injury data-
base, an excellent source of statistics
on mining-related injuries (acces-
sible through its Website at www.
msha.gov), provided information on
all accidents directly attributable to
explosives in an underground envi-
ronment.

Conversations with explo-
sives experts identified individuals
who might have stories related to
explosives accidents to tell. Armed
with these resources, a storyline was
developed that included the more
common problems associated with
handling explosives, and several un-
derground mines were contacted to
arrange shoot sites for the video.

Process

The process of developing the
training videos themselves evolved
along with the project. SRL does not
have the in-house capability to produce
professional-quality digital video, so
after a competitive bidding process,
an outside contractor, the local AT&T*
production studio (now owned by Com-
Cast) was selected to do this work. The
professional crew, made up of a vid-
eographer and a production manager,
provided the technical expertise, profes-
sional-quality videograhic equipment
to gather the footage, and the high-end
hardware and software to edit it into a
concise, interesting training piece. It
was necessary to train the members
of the crew in all general and specific
hazards of mining, and to overcome the
logistical challenges faced by taping in
an environment that could range from
below 0 °F on the surface to over 100 °F
underground. Humidity, groundwater,
dust, and diesel fumes also posed prob-
lems for the film crew and their sensitive
equipment.

The value of the experience
gained and the specific knowledge
learned by both the professional film
crew and by SRL staff as the project
progressed made it practical to use the
same crew for all the videos. Real miners
were employed in all the videos rather
than professional actors, researchers, or
regulators. These people were generally
uncomfortable in front of the cameras,
but the crew developed an excellent
rapport with the miners, helping and
encouraging them throughout. Without
that connection, it is doubtful the results
would have been satisfactory.

Many hard-rock miners work
under a “gypo,” or contract, system.
This means that while the miners are

“The mention of specific products, manufacturers, and companies does not constitute endorsement by the National Institute

for Occupational Safety and Health.
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paid an hourly wage based on experi-
ence, expertise, and work assignment,
they can also earn substantial production
bonuses. Because this system puts pres-
sure on miners to work hard and fast to
maximize their bonuses, many people in
the mining industry doubted that miners
would be willing to take time to “be in
the movies.” Any time they spent work-
ing with the film production crew meant
lost wages. There was also a very real
concern that the miners would not be
willing to cooperate with a government
agency.

Both of these fears proved
groundless. The miners were gener-
ally delighted to be asked to participate.
They are proud people and eager to talk
about what they do. If anything, a very
lively competition developed at the film
sites as miners vied with each other to
be included in the videos. In an occupa-
tional culture that values expertise and
the status it provides, being chosen as
an acclaimed mentor and “movie star”
guaranteed bragging rights.

When shooting a training video
that stars nonprofessional actors, espe-
cially those who may never have been
taped before, it is important to be, above
all else, patient. Miners were not given
scripts to memorize. (Early attempts at
using a more formal script proved that it
would be both frustrating and unproduc-
tive.) They were only told what things
they needed to talk about and then were
allowed to do so in their own words and
in their own way. If something was not
covered, we merely continued to shoot
as they talked about that issue and then
edited the segment to make sure all the
important topics were covered. We
worked very hard to maintain a fun,
friendly, laid-back environment and to
assure the miners at all times that they
were doing a great job. In some cases,
we provided them a new hire to talk

with that helped the miners organize
their thinking and their teaching. Most
of the older miners we worked with had
trained new people, and when we asked
them to pretend they had a new young
partner, they had no trouble instructing
him, easily falling into the roles of men-
tor and teacher.

Having the right people to act as
master-miners or young new miners is
critical to the development of effective
safety training, and the safety directors
and managers at the cooperating mines
did a wonderful job of identifying and
screening potential miner-actors. They
were well aware of which people at their
sites did the best job of performing dif-
ferent tasks, as well as who had a good
sense of humor or who would be willing
to participate.

At no time did we show up unan-
nounced in a stope or at a working face
and expect people to drop everything
to work with us. The miners were al-
ways warned that we were coming, and
they always had the option of whether
to be part of the filming or not. Such a
prearrangement had the dual benefit of
assuring that when we arrived, the min-
ers would be ready to film, which would
minimize their own downtime and max-
imize our productivity underground. It
also gave the miners time to think about
how they would do things, what they
would talk about, what equipment or
props they needed to have on hand, and,
in many cases, suggestions about other
topics or scenes that should be included
that we might not have thought about.
They were the masters, and we followed
their advice whenever it was possible to
do so. If we had been tied to a strict sto-
ryboard, with no room for improvisation
or additions, this would have been quite
frustrating, but because we followed a
fairly loose storyline, the videos tended
to grow and become as we progressed.
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Handling Explosives in Under-
ground Mines (1999)

The first video produced,
Handling Explosives in Underground
Mines (Cullen, 1999) (figure 1), was
approximately 15 minutes long. When
released, it was very well received by
the industry. The miners, we were told,
really liked watching and hearing from
people who looked like themselves.
They also had no trouble associating
with and understanding the stories of
the explosives disasters described.

After the video’s release, the
advisory group of safety and training
specialists reconvened and developed
a further list of training materials that
they believed were needed by the in-
dustry.

Figure 1.—Handling Explosives in
Underground Mines video poster.

L. INSPECT

2. HAR MWW N
3. MUCK THE PILE
1. SUPFIMIAT THE RiMIF
B. STAY ALERT

Figure 2.—Rock Falls: Preventing
Rock Falls in Underground Noncoal
Mines video poster.

Rock Falls: Preventing Rock Fall
Injuries in Underground Non-Coal
Mines (1999)

The only video produced at
SRL that was not an actual part of the
initial research project was Rock Falls:
Preventing Rock Fall Injuries in Un-
derground Non-Coal Mines (Miller,
1999) (figure 2). This 20-minute video
was produced under a separate research
project (thus separate funding) in which
roof hazard recognition and effective scal-
ing techniques were being investigated.
When safety trainers asked the project re-
searchers to put together a training video
to show what they had learned, the same
production crew was employed. Not only
was this video well-received by the min-
ing industry, but it also won NIOSH’s
Alice Hamilton Award for Excellence in
Educational Materials for 2000.
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Figure 3.—Miner Mike Saves the Day
video poster.

Miner Mike Saves the Day--or--
Ground Support: It’s Important

(2000)

In Miner Mike Saves the Day
(Cullen, 2000) (figure 3), a story
was created that featured two lazy,
young miners who decide that leav-
ing out vital roof supports would
not be noticed by anyone and would
save them from having to work too
hard. An older, wiser miner observes
this behavior and teaches them how
roof supports work, why they need
to be installed as planned, and what
happens when they are not. He then
takes them around the mine to meet
other experts who explain different
types of supports, how they should
be installed properly and how to tell
if they are not, and what to do if there
is a problem. The Miner Mike video
starred 14 separate miners working in

five different mines. This video also
won an Alice Hamilton Award for
Excellence in Educational Materials
in 2001.

Hazards in Motion (2001)

Hazards in Motion (Cullen,
2001a) (figures 4 and 5) furthers the
use of storytelling by creating not
only a brash young miner, Ben, who
refuses to pay attention during his
new-miner training, but also an “an-
gel of safety.” This “angel” acts as a
mentor, conscience, and protector of
young Ben as he learns that his be-
havior puts everyone in danger, par-
ticularly himself. In this video, Ben
wanders around the mine, clueless
but cocky. He encounters many types
of mobile equipment (mobile equip-
ment is one of the major contributors

Figure 4.—Filming of the Hazards
in Motion video.

to injuries in underground environ-
ments), as well as expert miners who
teach him about proper safety checks,
equipment operating procedures, and
accepted behavioral norms. Under
the safety angel’s watchful eye, Ben
learns much about mobile equipment
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Figure 5.—Hazards in Motion video
poster.

and finally realizes that he, himself, is
the major mobile hazard underground.

This video makes use of sev-
eral important constructs, including
the role of the master-mentor and
the transitional character who gains
knowledge and wisdom as a result of
near-miss errors in judgment. It also
uses storytelling and humor to break
down barriers, encourage learning, and
increase the attention span of viewers.
Hazards in Motion won a national
award for outstanding achievement
from the Centers for Disease Control
and Prevention’s Communicators
Roundtable in the Electronic Media
category in 2002.

Figure 6.—Hidden Scars
video poster.

Hidden Scars (2001)

During the filming of You Are My
Sunshine (see below), many, if not most, of
the miners interviewed shared stories about
their careers in the mines. Some of these
stories were about near-misses they had ex-
perienced, the miners who had trained them
as new hands, or the friends and co-workers
lost over the years to mining accidents. One
of the most poignant stories was told by Don
Capparelli. He described a rock burst in
1994 that buried him alive for 3 hours and
killed his long-time partner and best friend,
Jimmy Finlay.> Don’s story was captured
in its entirety and released as Hidden Scars
(Cullen, 2001b) (figure 6). In it, Don talks
about what it is like not being able to move or
even breathe and to feel his partner struggle
beneath him and eventually die. It’s a stark
reminder of the hidden cost of industrial
accidents—the physical and psychological
scars that are carried by the victims forever,
as well as the impact such tragedies have on
colleagues and co-workers.

SA report on this rock burst is available from NIOSH (Whyatt, Williams, & White, 2000).
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Aseachvideoneared completion,
it was put through a rigorous technical
review process that included showing
the draft version to technical and safety
mining experts as well as to researchers
with specific expertise in the topic of the
video. Both written and verbal comments
were gathered on how well the video
provided information on the subject in
question, whether the information was
accurate, whether the information was
complete, what other subtopics should
have been included, and whether or not
the video was interesting and generally
appealing. (Appendix A shows a sample
technical review questionnaire.) Focus-
group-type meetings were held also, but
always with subject matter experts as
the primary source of the information
gathered. These comments were used to
make adjustments to the videos before
they were submitted to the Office of the
Director of NIOSH in Washington, DC,
for approval. Accompanying materials
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to be included with the video were also
subjected to a technical review.

When the Washington office staff
had approved the video for release, mine
safety trainers across the country were
notified through an electronic list serve,
by notices posted on the NIOSH Website,
or through distribution of a two-page
Technology News. Information was also
made available to the safety community
through related association newsletters,
conference exhibits, and presentations
and talks given at various meetings and
conferences.

Copies of the videos are pro-
vided free of charge to safety trainers
who request them. In order to build and
maintain an accurate customer database,
however, SRL controls the distribution
of the videos. This database allowed us
to obtain feedback on how the videos
were being used and whether they met
the training needs of our safety training
customers, as well as to collect informa-
tion for future training topics.




EVALUATION

By Albert H. Fein

Training evaluation can mean
many things depending on who is do-
ing the evaluation and what they want
to find out. Mallett and Reinke (2002)
note that evaluations can pertain to the
instructor, the class, the materials, the
classroom, or just about any other sub-
ject about which those who authorized
the training want to know. Evaluations
may involve informal conversations, fo-
cus groups, or highly structured surveys.
The controlling factors are the needs of
the interested parties and the resources
available to carry out the evaluation.

Kirkpatrick (2001) offers a four-
level evaluation scheme in which data-
gathering progresses from the easiest and
most informal mode to the most difficult
and resource-intensive. In this scheme,
the trainees are evaluated for (1) reaction
or perceptions about the training, (2)
knowledge or skills that were improved
as a result of the training, (3) changes in
behavior or adoption of new knowledge
or skills, and (4) overall impact on the
organization. While gathering percep-
tions from trainees or even measuring
what they have learned as a result of the
training is relatively simple and quick,
adequately assessing how behaviors have
changed over time or how an organiza-
tion has changed as a result of training
takes a long time and requires a good deal
of resources. (In the case of mining, this
would generally translate into a change
in accident rates in a specific area for
which the miners were trained.) To truly
measure the impact of a specific train-
ing class or product, Kirkpatrick sug-
gests that measuring the performance of
trained workers against the performance
of a control group of untrained work-
ers would be optimal. Obviously, in a

mining environment where it is legally
mandated that all workers be trained, it
is impractical and likely impossible to
designate an untrained control group for
the sole purpose of testing the effective-
ness of training materials. The ethical
problem of sending untrained workers
into a dangerous environment would
preclude any evaluation measure that
suggested it.

A further complication in ad-
equately evaluating the effectiveness of
individual training products arises when
the demographics of the worker popula-
tion is considered. While new miners
are beginning to enter the industry, for
the most part, miners in the United States
are “mature” in that their average age is
around 50. These are not inexperienced
workers, and to assume that viewing the
NIOSH videos on specific required safety
and health topics is their first exposure to
that information would be a serious error.
The videos are used for this worker popu-
lation as part of their refresher training,
which could best be described as reminder
training. This is not new information to
them, but is merely presented in a new,
more interesting fashion. The goal of the
videos in this environment is to remind
workers of the dangers and of their own
role in avoiding them.

In spite of these challenges, Mal-
lett and Reinke (2002) offer several options
for gathering data about the effectiveness
of training. Among these are question-
naires, interviews, group discussions, pre-
test/post-test surveys, and others. While it
may be argued that some methods provide
more “truth” than others, all can add to
the body of evaluation data. Kirkpatrick
states, “Something beats nothing, and I
encourage trainers to at least do some
evaluation of behavior, even if it isn’t
elaborate or scientific” (2001, p. 128).
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In April 2001, NIOSH funded
an independent research team from
Gonzaga University, Drs. Fein and
Isaacson (2001), to evaluate the five
videos (Handling Explosives in Modern
Mines, Preventing Rock Fall Injuries in
Underground Non-Coal Mines, Miner
Mike Saves the Day—or—Ground Sup-
port...It’s Important, Hazards in Motion,
and Hidden Scars) that
had been or were about
to be released. The
charge to the evalua-
tors was to determine
whether or not the
videos were effective
as teaching tools.

The first three
videos had been out
for 2 or 3 years by the
time the evaluation be-
gan. Other than initial
technical reviews to
fine-tune the videos
before their release, no
formal in-house evaluations had been
done. Obviously, exclusive use of a
pre-test/post-test format was impossible
because many of the miners in the target
audience had already viewed them, and
that would have skewed any data gath-
ered.

For these three training videos,
then, other methods were utilized, in-
cluding phone interviews with trainers,
e-mail requests for feedback from train-
ers, and post-tests for trainees. Obtain-
ing feedback from miners and safety
trainers about the content and impact of
the videos was the primary goal.

Pre-tests to be used in subsequent
new miner training were still developed
for these three videos, however. These
workers would not have seen the videos
previously, so while it was too late to
gather pre-test information from trained
miners, valid data could still be gathered

from new trainees using a pre-test/post-
test model.

Hazards in Motion and Hidden
Scars were released after the evaluation
contract was awarded. Originally, both
videos were to be released in early June
of 2001, but on the day of the anticipat-
ed “world premier,” one of the miners
(along with his new partner) who had
participated in the Hazards
in Motion video was killed
in a rock burst similar to
the one that Don Cappar-
elli describes in Hidden
Scars.  Release of both
videos was therefore de-
layed until August of 2001,
and a statement in memory
of the miner who lost his
life, as well as a tribute to
all miners who had died in
the mines, was added to
Hazards in Motion.

Pre- and post-test ques-
tionnaires were developed
for both videos and packaged with the
initial distribution of the videos to mine
safety professionals. The intent was that
the trainer would distribute the question-
naires to the miners involved in the an-
nual refresher training, as well as to any
new hires undergoing their initial safety
training. A questionnaire was also cre-
ated to obtain information from the
trainers themselves about their percep-
tions of the effectiveness and usefulness
of the video being shown. A cover letter
accompanied each video asking trainers
to administer the survey to their students,
fill out their own evaluations, and send
all the completed evaluations back to
SRL. If trainers chose to add their own
comments about the videos, these were
included in the phone interview data
gathered by the evaluators.

It is important to note that par-
ticipation in the evaluation process was
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entirely voluntary. Miners were not
required to take either test and were
not questioned if they opted not to par-
ticipate. Similarly, trainers were not
required to respond or to use the assess-
ment tools if they chose not to, and no
record was kept of which ones did and
which ones did not participate.

Multiple-choice or true-false
questions were used for evaluating vid-
eos 1 through 4. An objective test format
was chosen for ease of correction, and
scores for both pre- and post-tests were
based on the percentage of correct an-
swers (the number of correct responses
divided by the number of possible re-
sponses). (See Appendix B for sample
pre-tests and post-tests.) Test items were
developed by the evaluation team based
on the content of the narration of each
film. Data gathered from the surveys
showed that generally, post-test scores
were higher than pre-test scores and
that there was a substantial difference in
learning improvement between miners
identified as experienced (over 1 year of
mining experience) and those who were
categorized as inexperienced (less than
1 year). As might be expected, inexpe-
rienced miners generally showed more
improvement in knowledge as a result
of watching the videos than did experi-
enced miners.

There were, however, two major
weaknesses in the design of the numeric
evaluation method for these four videos.

The first was that pre-test questions were
mostly true-false or multiple choice.
Therefore, it was relatively easy to guess
correctly just using common sense. In
fact, a control group of nonminers (col-
lege students) taking these tests scored
as well or better than many of the min-
ers, both experienced and inexperienced.
(One explanation for the students’ high
scores on the tests may be that they
were more comfortable with taking tests
in general than the miners were.) The
second weakness in the design was that
because participation was voluntary and
the videos had already been used by
many safety trainers, the number of tests
turned in was too low to be statistically
sound.

An objective test format was
not appropriate for Hidden Scars. The
pre-test and post-test format used for
this video consisted of open-ended
questions that had no “right” answers
(see Appendix C). These tests were
evaluated using qualitative data analysis
methods. Responses were analyzed by
looking for patterns and themes that
included whether viewers were engaged
in the story and how they perceived the
lessons it taught.

Again, a control group of col-
lege-age nonminers was invited to view
Hazards in Motion and Hidden Scars
and to participate in the pre- and post-
tests. These people had little experience
with mining operations or safety issues

and provided a control

Table 1.— Mean improvement score among experienced  group that was a good

and inexperienced miners

match for the minimal
knowledge base of new

Title E)fperienced Inf:xperienced miners. Because the
miners, % miners, % .. id

Explosives ‘frammg videos were
Underground ~ 11.30 12.60 intended for use by both
Rock Falls 0.40 14.60 new and experienced
Miner Mike miners, it was important
Saves the Day  6.10 9.40 to differentiate the two
Hazards in

Motion 11.60 9.60 groups and to gather
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data on both. A sample of responses
for Hidden Scars is given below.

Experienced miners:

e | found this movie to be
emotional and honest. [t
makes a person take a
look at the small things
most people take for
granted as well as showing
how fragile life really is.

* |t was really good. It really
made me think about the
dangers of mining. It made
me think about what it
would be like to be buried
and lose a partner and how
tough and hard that could be.

e | may not be the one hurt
or killed but may have to
live the rest of my life with
the memory of another
person’s inj

Inexperienced miners:

® |t's a scary thought and
fact that this does happen.
That's why you must be
prepared and aware.

e | thought it was a good
reality check for what really
goes on in mines. It was
a very touching video that
makes you realize the
importance of safety.

e Through no fault of their
own, one person literally
lost his life and another
lost the type of life he
had. The survivor will have
to deal with that accident
for the rest of his life...
emotional scars are
sometimes more destructive
than physical ones. We
all need to be aware that
things can happen and

Characteristics of adult learners
and of miners in particular were taken
into account during the production of
these safety videos, so the evaluation
assessment attempted to measure min-
ers’ attitudes regarding the videos in
addition to evaluating their effective-
ness in increasing knowledge about
mine safety. To this end, each post-test
contained three statements to which the
test taker could respond on a five-point
Likert scale.

[Name of video] taught
me something | did not
know.

[Name of video] “talked

down” to me.

[Name of video] was
enjoyable to watch. (Fein
and Isaacson, 2001, p. 5)

A space for comments was also
provided. These statements allowed
the test takers to offer their own as-
sessments about the worthiness of the
content, whether the tone of the video
reflected the characteristics of adult
learners and miners, and whether they
found the video engaging.




- Interviews of Mining Safety Trainers and Safety Experts

Phone interviews were con-
ducted with a representative sample of
the 554 individuals who had requested
copies of one or more of the films at the
time the study began. The participants
for phone interviews were selected by
the interviewers using a table of random
numbers. If the individual selected by
this procedure worked at a mine outside
the United States or no e-mail address
or phone number could be found, the
next name on the list was selected. Five
of the technical experts and safety lead-
ers in mining who had been consulted
when the videos were developed were
also interviewed by phone.

Phone interviews were con-
ducted between August and November
2001. Of the 554 names, 70 (12.6%)
were selected for phone interviews.
The length of time of interviews ranged
from 5 to 25 minutes and averaged 10
minutes. The interview questions were
open-ended. Participants were asked
which of the five videos they had seen
and/or used in training. If the video had
been used in training, participants were
asked whether it had been shown to
new and/or experienced miners. Par-
ticipants were then asked to give their
general impression of the individual
videos or all the videos taken together.
Follow-up questions about the quality
or effectiveness of the video for train-
ing and how the audience responded
to the videos were also asked. Inter-
viewers sought for specificity without
leading the participant. For example, if
participants made a generally positive
comment, such as “Good movie,” the
interviewer might follow up with “Say
more about that” or “What specifically
made it good?” Interviewers took hand-
written notes during interviews and
transcribed them immediately afterward

into electronic Word documents.

Thirty-nine of the 70 people
contacted agreed to be interviewed. Of
the 31 individuals who were contacted
but not interviewed, about a dozen
declined because they had requested
mining safety video(s) but had never
received them, two declined because
they worked for NIOSH, and the rest
never responded to the messages left by
the interviewers. Except for one indi-
vidual, whose phone number was incor-
rect, all 70 potential interviewees were
either interviewed or received at least
one message requesting an interview.
All sources of evaluative data were
triangulated to offer the most complete
picture of the efficacy of each video.

Of the 39 completed phone in-
terviews, four (10.2%) were with female
participants and 35 (89.8%) were with
males. This finding matches Miller’s
(1998) description of the characteristics
of miners as predominantly male.

Most of those interviewed were
mining safety trainers or individuals
who were responsible for mining safety
training but who held other titles (mine
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supervisor, director of public outreach,
safety specialist, foreman, manager,
supervisor of transportation, human
resources director, mine inspector, un-
derground safety mining engineer, pro-
fessor, and geologist). One participant
was the owner of a gold mine that had
been in his family for three generations
and did not consider himself to be a
full-time professional miner. However,
the majority of individuals interviewed
worked for mines. Participants from
outside the United States were not in-
cluded in the evaluation.

Nineteen different states are
represented in the phone interview data.
Thirty-three percent of the interviewees
were located in either Idaho or Nevada,
and 23% were located in Arizona,
Colorado, Washington, or Utah. States
where only one phone contact was made
included California, Georgia, Kansas,
Louisiana, Maryland, Missouri, Mon-
tana, New Mexico, Pennsylvania, Ten-
nessee, Texas, Virginia, and Wyoming.
Therefore, although mines in both the
eastern and western United States were
represented in the phone interview
sample, over 80% were located west of
the Mississippi River. This result may

be due to the types of mines that would
be interested in underground hard rock
mining safety videos, although some
of the participants interviewed for this
evaluation did work in above-ground
mines or at coal mines.

In addition to the phone con-
tacts, e-mail requests for feedback were
sent to approximately 60 individuals.
About half the e-mails came back as
undeliverable, and of those that were
delivered, only a portion generated
responses. For those who did respond,
the e-mails were printed and added to
the data set.

—



General Overview of Evaluation Results

Five video training films
were included in the initial evaluation
study—Explosives Underground, Rock
Falls: Preventing Rock Fall Injuries in
Underground Mines, Miner Mike Saves
the Day-or-Ground Support...It’s Im-
portant, Hazards in Motion, and Hid-
den Scars. Most of the participants had
seen more than one of the videos, and
many reported having seen all five.

Participants who had seen more
than one of the videos commonly of-
fered their opinions about all the videos
they had seen rather than speaking about
one particular title. Sometimes this was
because they had viewed the videos
months prior to the interview, and they
were unable to recall details about each
title. (Since annual refresher training is
generally held once a year, it was pos-
sible that nearly a year had elapsed be-
tween the time the trainer had watched
the video and the time when he or she
was contacted by the evaluation team.)

Some participants remarked
that the videos were of a similar quality
and that it was easier for them to com-
ment upon them collectively. While
several individuals were very articulate
and offered detailed analyses of the vid-
eos, others found it difficult to provide
reasons for their views when asked to
elaborate on their comments.

As the evaluation process pro-
ceeded, several themes emerged from
the written comments and interviews.
What follows is a compilation of the
major themes expressed without refer-
ence to specific titles. For confidential-
ity purposes, none of the safety experts
or miners interviewed by phone or in
person will be identified by name or
location. No names or addresses were
collected on the forms mailed to train-
ers soliciting written responses. Partici-
pants were asked only to provide their
years of experience in the industry, so
that evaluators could separate new min-
ers from those who had over 1 year of
mining experience. The purpose was to
determine if a difference could be de-
tected between the two groups with re-
gard to how they related to and learned
from the videos.

Quality

A strong theme that emerged
from these general assessments of the
videos was their high quality. One par-
ticipant noted that he had produced his
own safety films and appreciated how
well done these videos were. He said
they had good story lines and provided
good information. Another individual,
who had seen all the films and used one
in his training program, said he would
use others. He stated—

Excellent films. On a scale of
one to five, these are 10 stars.
The use of real miners who
tell their own story or explain
how to do things was very
effective. These films serve

their purpose well and are well
done. Miners who view them
enjoy and understand the films.




He added that other films he had
used had cheap production values, were
out of date, or were very expensive to pur-
chase. Another participant stated, “These
were among the best training films I've
ever used. Certainly the best training films
in 30 years because they are by miners, in
mines, and very relevant to their needs.”
Another commented, “It is very hard to
find good quality, up-to-date videos to
train with and these were perfect.” One
participant expressed gratitude for the vid-
eos and commented that new videos were
a welcome change. He said, “Audiences
appreciate that the videos are up to date.
They just get sick of same old videos.”

Credibility

One of the comments repeated
almost universally throughout the
study related to the credibility of the
videos. According to participants,
the videos were credible because
they were filmed underground in real
mines with real miners as actors and
presented realistic situations to which
miners could relate. Comments
included—

Real-life story made them
effective. Touches home.
The audience never fell

asleep. Videos kept them
interested the whole time.

They were realistic. The
audience loved that they
were real miners.

Miners respond to and relate
to the films because they
are down to earth and realis-
tic. Miners as actors added
credibility.

Use of real miners—not paid
actors—and real mines—un-
derground—are key factors.

Real guys. Real mines. Real
situations.

They are not studio films.
They are filmed underground
in real settings.

| liked the use of miners to
tell stories. Nice approach.
Liked the miner-to-miner
tone. Gets the point across.




These comments would seem
to corroborate the research done by
Zemke (2000) in which he claims that
adults are much more likely to pay
attention to and to learn by watch-
ing others if those others are similar
to themselves. From the comments
gathered by the evaluation team, the
miners enjoyed watching “actors”
who were real miners and appreci-
ated the fact that the videos were shot
in real mines and showed situations
that could occur in those mines.

Another key factor appeared
to be that the language spoken in the
videos was that commonly used by
real miners. All of the actor-mentors
told their stories or instructed the
younger miners in language they use
every day, not in language that was
scripted by outsiders. This provided
an authenticity to the videos that
would not have been possible if more
technical language had been used or
if the actors were nonminers. These
comments also proved the validity of
allowing miners to talk about their
subjects in their own words rather
than following a scripted text.

Content

Many comments praised the
videos for their content. Participants
in the evaluation appreciated that
a lot of information was presented
in a fairly short time and that min-
ing issues were well-depicted. One
participant praised “the specifics and
up-to-dateness of the films.” Another
appreciated how the videos “dem-
onstrate right and wrong practices.”
Another participant stated that the
videos “address important safety is-
sues. The content is appropriate to
the work [miners] do. They are not
generic safety films. That is impor-
tant to the miners.”

Effectiveness of Videos as
an Educational Tool

Another strong theme was
the effectiveness of the videos as
educational vehicles. Many partici-
pants felt they could be used success-
fully with both new and experienced
miners or even with other types of
audiences. One participant stated,
“Excellent refreshers for experienced
folks and for new miner indoctrina-
tion. Great for introducing people
with no underground experience to
that work setting. Very effective
for preparing new miners before
they are taken underground.” One
interviewee reported that he uses the
videos extensively in training with
new and experienced miners and
that after viewing the films, miners
ask questions and “they remember
details.” Many commented that the
safety messages came through, such
as the need to use safety gear. One
participant stated, “The videos made
a sometimes difficult topic (safety)
entertaining while communicating
important information.”

A mining professional, who
was one of the stakeholders who
participated as a technical advisor in
the preproduction stages, felt that the
films met the needs expressed by the
stakeholders during the stakeholder
meetings. He felt that more such
films were needed and that “training
and education are the best tools to
prevent injuries and accidents.”

Quite often the participant
who viewed or used the video did not
work in an underground mine, but
nevertheless found the videos to be
of value. One stated, “Even though
the video shows miners using jack-
legs—we use different equipment in
this mine—it still hits home.”
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Engagement

Participants generally found
the videos to be engaging due to their
relevance, appropriate length, use of
humor, and ease of understanding. The
stories were “told from the employee
point of view.” Other comments that
reflected this theme include—

* They were short, to the
point and interesting.

| appreciated the use of
humor.

Very effective, to the
point; not repetitious or
boring. They reinforce
important ideas.

Miners really liked the
films. Not too long.

We have 8 hours of
mandatory training. The
miners usually fall asleep.
They don’t with these
films. Good mix of humor

and serious. Keep making
these.

The films do not contain a
lot of charts and diagrams,
yet they speak about
important issues in simple
terms—miner to miner.

The comedic tone is almost
hokey, yet it keeps your
interest and allows miners
to laugh at themselves
while still pointing out how
[wrong] decisions can put
you at risk.

The researchers who produced
the videos made it a primary goal to
honor the work and life experiences of
the miners who would be viewing them
and to show respect for the expertise
these people had gained. One partici-
pant addressed this aspect of the train-
ing videos by saying, “The audience
didn’t feel talked down to.”

Value to Other Audiences

Not all the trainers and audi-
ences who viewed the videos worked
in underground mines. Many users
represented surface or preparation plant
operations or even nonmining indus-
tries. The videos have proven to be of
interest to these audiences and in fact
have found their way into many train-
ing rooms that have little, if anything,
to do with mining. One participant
reported that his work often called for
providing historical documentation
of abandoned mines. He said that he
would share films with his peers. Many
participants were eager to see other
videos produced: “Keep up the good
work.” “Don’t change what they’ve
got.” “Just keep making more.” “They
are on to something unique and need to
keep it up.”
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YOU AL 1TV SENVS7NVE

By Elaine T. Cullen

In 2001, work began on a video
with an entirely different focus. The
advisory group had expressed a need
for materials that could be used to train
mine rescue teams. Knowing that the
Sunshine Mine, located east of Kellogg,
ID, had been the site of a disastrous
fire in 1972, the principal investiga-
tor decided to use the Sunshine as a
backdrop for a mine rescue video. Don
Capparelli, who played the angel of
safety in the video Hazards in Motion,
was a supervisor at the Sunshine Mine
in 2001 and was working at the mine
when the fire broke out in 1972. He had
also been a member of the rescue and
recovery crew during that time, knew
everyone still working at the mine who
had been employed there in May 1972,°
and was both able and willing to act as
an intermediary for the project.

Don obtained support for the
project from Sunshine management and
arranged interviews with 27 people.
These participants fell into four main
categories: (1) survivors of the fire who
had escaped the mine, (2) rescue and
recovery workers who had searched for
survivors, worked to bring the fire un-
der control, restored critical systems to
the mine so that recovery efforts could
continue, or brought out the bodies
of 91 of their friends and co-workers,
(3) the two men (Tom Wilkerson and
Ron Flory) who had survived the fire
and were rescued after being trapped
underground for 8 days, and (4) family
and community members who waited
at the surface for word of their loved
ones.
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Figure 7.—You Are My Sunshine video
poster.

You Are My Sunshine (Cullen,
2002a) (figure 7) incorporates the many
stories told by the interviewees into a case
study of the fire itself. It discusses what
happened, what went wrong, and most
importantly, what lessons were learned.
In many cases, the stories told by the Sun-
shine survivors and their friends and fami-
lies had never been voiced before. The
culture of hard-rock mining prohibited,
to some degree, their sharing these stories
with wives or loved ones, and although
the mine and its subsystems (ground con-
trol plan, ventilation system, evacuation
plans, etc.) had been extensively studied
after the fire by state and federal agencies,
for the most part no one had ever asked
the miners themselves about their experi-
ences. (A few individuals had been asked
to testify at Congressional hearings or

This fire was the catalyst for passage of the Mine Safety and Health Act of 1977—known in the mining industry as “the Act”—that
brought metal and nonmetal mining under the same rigorous health, safety, and training requirements that governed coal mining.
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during the trials that followed the fire,
but most of the men interviewed for the
Sunshine video were not in this group.)

Wilkerson and Flory had been
interviewed extensively by journalists
as a result of their “miraculous” survival
and rescue. Because of their perception
that the news media were often overly
aggressive and intrusive when covering
the Sunshine story, they were apprehen-
sive at first. By the time most of their
co-workers had been through their own
interviews and were able to reassure
Wilkerson and Flory that the process was
not invasive, they agreed to participate.

The Sunshine Mining Company
was in the last stages of bankruptcy at
the time You Are My Sunshine was being
filmed. It was difficult, if not impos-
sible, to get information from corporate
offices (headquartered in Boise, 1D,
and in Texas), but local management
couldn’t have been more cooperative.
Free access was given to the miners and
the mine, and a dedicated guide and as-
sistant (Don Capparelli) was provided
to help with anything we needed to do.

It is worth noting that the bank-
ruptcy of the company and imminent
closure of the mine may have played
a role in the willingness of the miners
to finally talk about their experiences
during the fire. The Silver Valley is a
geographically and, to some degree,
socially isolated place. Its citizens
can be suspicious of outsiders, and
they have no great love for “gommint
people” who are perceived by them as
trying to control their lives. In addition,
there were numerous “legends” that
had grown up around the fire, most of
which were far from factual, but tended
to be quite negative and hurtful.

When the Sunshine miners were
asked why they agreed to participate in
the filming of this video, many stated
that it was time to tell the story and that

Figure 8. —NIOSH conducting inter-
views at the Sunshine Mine.

by sharing their experiences with others
in the mining industry, it was their hope
that no one else would ever have to go
through a similar experience. They
feared that if the mine were closed, their
last chance to tell their stories would be
lost. Many had seen the safety training
videos SRL had produced and enjoyed
them very much. They believed that (1)
we understood mining, (2) we wouldn’t
make them look stupid, and (3) unlike
members of the news media who had
descended on them at the time, we
would tell the truth about the fire.

Interviews (figure 8) were con-
ducted primarily at three sites: a little-
used battery barn on the 2700 level of
the mine just off the Jewel shaft station
(which is the main entrance to the mine),
the safety training room on the surface,
and the back room of Sweets Tavern, a
favorite local bar. The separate loca-
tions assured that everyone could be
interviewed, whether underground
workers, surface workers, or retired
workers and community members.

The same format and questions
were used for each group when appro-
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priate, although the interviews them-
selves tended to be flexible in order to
capture the range of experiences. In all
cases, the interviews were private. Only
the film crew, the interviewer, and the
interviewee were present. Not only did
this reduce the anxiety of the miners as
they sat in front of the cameras, it also
assured that they did not “play to their
co-workers” when telling their stories
and made it possible to triangulate the
data to some degree.

The miners were asked to talk
about what they were doing when the
fire broke out, what conditions were
like underground during the fire, what
actions people took when they realized
there was a serious problem, and how
they escaped. For those not working
underground, information was gathered
on what their role was in the rescue and
recovery, what conditions were like on
the surface as the community came to
realize the extent of the disaster, what
was included in the rescue effort, and
what the long-term impact of the fire
was on the mine and the community.
The two men found alive after 8 days
were asked to provide a detailed de-
scription of their experiences.

None of the miners knew what
others had said in their interviews,
and although it is likely that there was
some talk and information-sharing as
the men waited for their turn outside
of the interview areas, most miners did
not see the finished product until it was
premiered nearly 18 months later. (A
representative group of participants,
managers, and safety professionals was
asked, however, to participate as tech-
nical reviewers as the video began to
take shape. Comments and suggestions
from this group were incorporated into
the final version of the video.)

This video has been distributed
widely both inside and outside the min-
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ing industry. It is being used by many
emergency rescue teams as a stark
reminder of what can happen when
the unexpected becomes a reality. The
video was awarded a national Telly
Award in 2003 (generally considered
to be the “Oscar” for broadcast media
such as TV, cable, and other commercial
productions). You Are My Sunshine has
been the most widely distributed of all
the training videos produced, including
to over 30 countries. It quickly reached
an audience outside the mining industry
and is being used in many other indus-
tries such as tunneling, firefighting, and
the military. It has been aired repeat-
edly on the regional public TV station.

You Are My Sunshine was evalu-
ated separately from the other NIOSH
mine safety videos. This particular film
was substantially different in nature
from the others, and while responses
to the evaluations did mention lessons
learned, it became obvious that the film
had touched a very personal place for
many of the viewers. Because of the
difference in audience and in the intent
of those who showed the video, the
analysis of You Are My Sunshine will
not be included in this report, but will
be reported in a separate document.
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EVALUATION OF ZZNV AND 7/7£

AT OF HOCA LOL7/VG

By Elaine T. Cullen and
Albert H. Fein

The seventh video produced under
the NIOSH research project was entitled Zen
and the Art of Rock Bolting (Cullen, 2002b)
(figure 9). This video was made in response
to an issue that was heard repeatedly from
safety trainers across the country. Because
workers in the mining industry in the United
States are aging, the industry is anticipating
a significant exodus of experienced miners
within the next few years (Kowalski-Trako-
fler et al., 2004, p. 2). Some experts believe
this is already happening. One of the results
of the retirement of these master miners is
that fewer mentors will be left to train the
influx of new employees. In an industry that
has relied heavily on the master-apprentice
relationship for training new miners, this has
the potential for disaster.
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Figure 9.—Zen and the Art of Rock
Bolting video poster.

Safety trainers are, quite reason-
ably, concerned about the situation. It
is generally agreed that inexperienced
workers have more than their share
of accidents when compared to more
experienced workers, particularly in
blue-collar industries, and in an inher-
ently dangerous industry such as min-
ing, the number of accidents among
new miners can run especially high.
Consequently, trainers came to us with
a question: Is it possible to capture
the wisdom and expertise of a master
miner and use these strengths to train
new hires long after the master has left
the mine? The Zen video is an attempt
to answer that question.

Before filming could begin
on this project, it was crucial to find
a master miner who would be willing
to work with us and who had the cha-
risma to effectively teach what he knew
while working in front of a camera. Jim
Mortensen, a life-long veteran of the
Sunshine Mine, filled these criteria. In
the complicated world of the gypo min-
ers, he was considered the best of the
best. He had held the position of being
the “top money man” at the Sunshine
for nearly 37 years, and in spite of the
fact that he was 58 when he agreed to
work with the project, few miners at the
mine believed they could out-mine him.
Jim had the added trait of being a born
storyteller with a wry sense of humor.
Even though working on the film would
slow him down and possibly keep him
from “making the round” (thus deny-
ing him his bonus for the days we were
working with him), he agreed to do it.

Robert Pirsig, in his book Zen
and the Art of Motorcycle Mainte-
nance, discusses what it is that makes
the masters different.
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Sometime look at a novice
workman or a bad workman
and compare his expression
with that of a craftsman whose
work you know is excellent and
you'll see the difference. The
craftsman isn’t ever following a
single line of instruction. He's
making decisions as he goes
along. For that reason he’ll

be absorbed and attentive to
what he’s doing even though
he doesn’t deliberately contrive
this. His motions and the ma-
chine are in a kind of harmony.
He isn’t following any set of
written instructions because
the nature of the material at
hand determines his thoughts
and motions. (1974, p. 148)

This is a perfect description of
a master miner at work. He is totally
absorbed with his work, reading the en-
vironment constantly as he works, and
making decisions about how he works
as that environment changes. It was
this mastery that we hoped to capture
as we filmed Jim Mortensen at work.

By the time filming on the new
video began, we had learned enough to
know that it would be a waste of both
our time and Jim’s to script the story.
Our plan was just to let him talk and
demonstrate what he knew. Jim was
very good at this, having trained more
than his share of new hands over the
years, but when we gave him a “new
hire” to teach, he truly shone. The
Zen video does not use the storytelling
method employed in the other videos,
although Jim does tell several stories.
It is based only on what he would teach
anew hire about how to stay alive in the
mines long enough for him to become
a good miner. Thus, Jim instructs his

new trainees in two important ways—
through what he says and through what
he does.

Fein, from the team of Fein
and Isaacson that had assessed the
effectiveness of the first five videos,
was hired to evaluate Zen. During the
initial stages of the first evaluation, the
team determined that quantitative data
collection methods did not provide the
best means of assessing the effective-
ness of the videos. The pre-test/post-
test, true-false format designed for
these videos was moderately success-
ful in measuring trainees’ knowledge
of the content of each video, but it did
not take into account how effectively
the videos served as a reminder or
reinforcement of knowledge that the
miners already possessed but might
not practice. The core question about
each video was not really the amount
of knowledge gained as measured by a
true-false test, but how effectively the
video affected miners’ behavior. What

the evaluators concluded from the first
set of video evaluations was that the
information provided by the miners to
the three open-ended questions at the
end of the tests provided much more
accurate and authentic data than did the
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more formal test questions.

Using answers to the open-
ended questions as a guide, and with
a greater understanding of the occupa-
tional culture of mining, Fein designed
the evaluation instrument for Zen to
be more open-ended, briefer, and less
structured than the tests used for the
other videos. In other words, this evalu-
ation was designed to be qualitative in
nature.

Creswell confirms the value of
using qualitative methods when—

The nature of the question
begins with a “how” or
“what.”

When the variables are not
easily identified.

When the topic calls for
exploration.

When the researcher is
studying individuals in their
natural setting. (1998, p. 17)

In the evaluation of Zen, the re-
search questions to be answered were—

1. How effectively did Zen
and the Art of Rock Bolting
capture the wisdom and
experience of a master
miner? and

2. How effectively did Zen and
the Art of Rock Bolting
provide information to new
and experienced min

Fein (2003) decided to again
use a pre-viewing/post-viewing format
for the evaluation, but with some sig-
nificant differences to the instruments
used for the evaluations of the first
five videos. On the pre-test, only the
following three questions were asked.

What needs to be done
before a miner begins
drilling or bolting?

What is important to
remember about operating
a jackleg?

What is important to
miners who are working
underground?

Additional questions were add-
ed to the post-test. The fourth question
asked miners to write down anything
they had learned from the video that
hadn’t been covered in the first three
questions. The fifth question asked
whether, after watching the video, the
respondent would like Jim Mortensen to
be his or her trainer. This question was
meant to get at the efficacy of capturing
a master miner on video and whether
his expertise would be as evident if he
were not there in person.

The trainers who participated in
the pre-test also suggested adding a final
question in which trainees were asked
to choose whether the video had taught




them “nothing,” “a little,” “quite a bit,”
or “alot.” As before, miners were also
invited to provide any additional com-
ments on the video. (See Appendix D
for the final pre- and post-tests used to
evaluate Zen.)

When the video was completed
and approved, the mine safety commu-
nity was notified via e-mail, Technology
News mailings, the Website, and per-
sonal contacts. As before, the videos
were free to safety trainers, but were
sent only to those who requested them.
Evaluation surveys were sent out with
each video requested. Trainers were
asked to administer the pre-test before
showing the video and the post-test af-
terward. No verbal interview data were
gathered from the trainers, although a
separate questionnaire was sent to them
to gather their thoughts on how effec-
tive the video was and whether they
believed Jim’s wisdom and expertise
were obvious to the viewers (see Ap-
pendix E).

It was expected that after seeing
the video, viewers would have more
information and would thus provide
more answers to the three open-ended
questions about what miners should do
and what things were important to keep

an eye on. This was, in fact, the case.
Post-test responses showed significant
improvement over pre-test responses in
both number of answers and complete-
ness of answers and for both inexpe-
rienced and experienced miners. In
addition, the majority of both inexpe-
rienced miners and experienced miners
responded that the video taught them ei-
ther “quite a bit” or “a lot.” Comments
from the inexperienced miners revealed
the respect they had for a miner who
had obviously mastered the art.

You can only get so much
from a video, but he does
convey a lot of information.
| could learn a lot from him.
| think Jim would be an
excellent teacher.

| thought that this was one
of the best training videos |
have ever seen. | definitely
would like to learn from
Jim. He is not so formal or
proper.

Overall | enjoyed Jim. |
think he was a very help-
ful teacher. It was nice to
have a video where a person
actually shows you how to
do things instead of just tells
you about it.

Jim Mortensen would be a
good teacher because he
knows what he is talking
about and explains it well.

| think he was a good
teacher because he has
experienced everything there
is to experience in a mine.
He knows what to do and
what can happen if you do
something wrong. (Fein,
2003, p. 22)

"Details of the analysis of the evaluations are available in the report Evaluation of Zen and the Art of Rock Bolting (Fein,

2003).
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In general, experienced miners,
while recognizing the expert that Jim
is, were more critical of the things they
saw that were different than how they
themselves mined. They were par-
ticularly critical of the safety violations
they saw, even though Jim explains in
the video that these were acceptable
practices in the past but are no longer
tolerated.  The experienced miners
recognized safety hazards and were
vocal in their support for good safety
practices.

Very realistic...no sugar
coating. While it is a good
tool for training someone
to be a productive bolter,
safety was questionable.
Very well done, but needs
to watch some bad habits,
like standing on the D ring.
Obviously he knows his
way around a mine and a
jackleg.

Good video with lots of
good advice.

He should use his glasses
more. (Fein, 2003, p. 21)

Comments from the trainers
concerning this video were also quite
positive. They were asked to respond
to whether or not they thought the video
was an effective training tool and while
three people did mention Jim’s “bad
habits,” the others stated that the video
was effective as a training tool.

e This video was effective
as it shows the basics to
miners who have never
been around rock bolting.
Effective. Experienced
miner, one you would look
up to, giving you advice.
It was good having the
young guy in the movie.
Everyone liked it and
would like to have Jim
Mortensen be their in-
structor.

It was an extremely ef-
fective video....l feel this
real-world approach is

a good way to go about
promoting safety. Who
better to hear it from than
someone with years of
experience?

Showed actual practice.
Noted some bad habits in
addition to good ones.

In general | have heard
only positive reactions.
We have had several
dozen people view the
film and every one of them
have liked it. Yesterday
four different miners said
as how it was the best ex-
perienced-based effective
film they had watched.
Each experienced miner
indicates that Jim is a true
expert...a miner’s miner.
(pp. 23, 26)




Trainers were asked how they
handled differences in policies or pro-
cedures between what Jim discussed or
showed and what they expected at their
mines. Most of them used the video as
an opportunity to discuss those differ-
ences and to go over them. Where local
policies differed from what was shown
in Zen, it seemed easy for trainers to
point out the difference and use them
to clarify local standards and why they
were set that way.

One of the more interesting
things from the data analysis was that
the post-test responses for inexperienced
miners reflected a kind of “Aha!” for
many of them. They had already heard
many of the things that Jim discussed,
but hearing them from an expert and
watching him perform made the les-
sons much more meaningful. Learning

these things from a miner they saw as
very credible enhanced their readiness
to learn.

The two questions that the Zen
video was seeking answers to were
“whether or not it was possible to
capture the wisdom and expertise of a
master miner on film” and “whether a
film of this type could effectively pro-
vide information to both new and ex-
perienced miners.” From the responses
gathered from both kinds of miners
and the professional safety trainers, it
would seem that the answer to both of
these questions is “yes.” If the right
expert is found, a person who can share
his wisdom and experiences with cred-
ibility and personality, it is possible to
capture that expertise and use it to train
future generations of miners.




SUMMARY AND CONCLUSIONS

By Elaine T. Cullen

The NIOSH research project
“Development and Evaluation of Ef-
fective Safety Training for Miners” was
designed to investigate what effective
training tools would look like. Many
social scientists have proposed theories
about adult learning and the strong role
that occupational culture plays in how,
what, and why workers choose to learn.
The popularity and positive attitude
that the mining industry has toward the
SRL/NIOSH videos proves that there
is something to be learned from these
theories. As adult learners, miners
expect their training to be necessary,
related to what they do in their work,
and help them deal with the many envi-
ronmental hazards and challenges they
face on a daily basis. They also expect
it to be interesting and enjoyable, even
if it deals with technical topics. Min-
ers have a greater need than many other
workers to develop expertise, not just
to absorb data from their training. The
dynamic, dangerous nature of the work
requires them to be able to draw on
myriad lessons in order to survive. Ef-
fective training may play a critical role
in that survival.

The mining industry has a long
tradition of using a master-apprentice
relationship in training new workers.
These miner-mentors are effective
because they are credible. They have
learned their lessons through years of
successfully surviving in an often-hos-
tile underground environment. In ad-
dition, they talk and walk and act like
miners. They are believable. A leading
theorist, Albert Bandura, believes that
this is a primary key to effective learn-
ing. New hires learn by listening to and

believing the stories told by older min-
ers, and in doing so, they do not need to
repeat those experiences (often “close
calls” or worse) in order to learn. Sto-
rytelling, an age-old method of teach-
ing new hires in the mining industry,
is also an extremely effective means
of conveying often-complex informa-
tion in a way that is understandable and
memorable. Storytelling has a crucial
role to play in successful training.

A major factor in bringing
about effective change in any culture is
to work inside it, rather than to stand
outside it. To truly change a person’s
behavior to incorporate a safer way of
working, it is crucial that the locus of
control be moved from external (the
boss or the inspector who will pun-
ish unsafe behavior) to internal (the
worker chooses the safe way to work
because he/she realizes it is the better
choice). Culture is the gatekeeper,
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however, and the filter through which
all options are viewed. If training is
provided by respected mentors who
have been successful as miners and
who understand the language and the
norms of the mining culture, then
training will be much more readily
heard and adopted by the trainees,
and they will make the choice to alter
their behavior to be more like their
mentors.

The training videos created
by the SRL/NIOSH make use of the
culturally acceptable constructs of
miner-mentors, storytelling, and as-
surances that the lessons included
are relevant as well as interesting.
Evaluations of the videos have shown
that they are valued by trainers and
trainees alike because they are seen as
credible and respectful of the mining
culture. Viewers particularly appre-
ciated the fact that the “actors” were
real miners, and they were filmed do-

ing real mining activities in real op-
erating mines. There are many ways
to measure effectiveness of training
materials, but the fact that trainers
report that their miners are asking
for the NIOSH videos and that they
discuss them for weeks after seeing
them is an indication that the miners
paid attention. One surprising result
of this interest is that many trainers
are reporting that the videos are dis-
appearing from training rooms. Min-
ers, it seems, are “borrowing” them
and taking them home to show their
families.

SRL will continue to evaluate
the training videos it produces. Much
has been learned about how to do
this in a meaningful way, and these
lessons will be applied to the devel-
opment of future effective training
products.
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APPENDIX A

Zen ad' e Art of KHock Lo/ling

Technical Review

The purpose of this video is to “capture the wisdom and knowledge of the expert
miner before he leaves the industry”. How well do you think this was done?

The primary audience for this video is young miners. Do you think it is an ap-
propriate training tool for new hands?

Do you think there is value in the video for reminding more experienced miners?

Does this video generally demonstrate acceptable practices?

What do you think of the idea of using experienced miners to help train others? Is
this an effective training technique?

What topics do you think would be valuable for additional “expert miner” videos?

Additional comments?
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APPENDIX B

170zards 7 /otron
Pretest
I am: A new miner (less than one year) An experienced miner

DIRECTIONS:
Circle the letter of the correct response.

1. Which is NOT necessary before operating mine vehicles?
A. Check to see if the lights and brakes work.
B. Check to see if the fuel, transmission fluid, and oil levels are okay.
C. Check the tires for proper inflation.
D. Check fire extinguisher(s) dates and to see if they’ve been used.
E. None of the above

2. When using LHDs
A. Pedestrians must yield.
B. Hang on with both hands when riding in the bucket.
C. Drive with the bucket downward behind the vehicle.
D. Watch out for pinch points
E. Drive as fast or slowly as you want.

3. Which is NOT true about working in mines?
A. A head lamp moving up and down means “back up.”
B. A head lamp moving side to side means “stop.”
C. Horseplay and joking around help break the tedium.
D. Always check with the person in charge of a work zone before entering it.
E. There may be red and green traffic signals.

4. Which is NOT true about rail cars?

A. Will have trip lights on the last car if it’s pulling or on the first car if it’s
pushing.
Block wheel if parking the cars
Can be used to carry a few tools and equipment if not a mantrip.
. Have locomotive cars that are convenient for carrying small tools.
Operators can’t see ahead easily.

MO0 w

5. When using mine elevators
A. Always wear safety glasses.
B. Wait a minimum of five feet from the shaft.
C. Lock both latches after closing the cage door.
D. Keep hands (and other body parts) inside the cage at all times.
E. Establish a solid footing because the cages moves quickly.
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S70zoras ) Notion
Posttest

[ am: A new miner (less than one year) An experienced miner

DIRECTIONS:
Mark T if the statement is TRUE and F if the statement is FALSE

1. Before operating mine vehicles check to see if the lights and brakes work.

2. Before operating mine vehicles check the transmission fluid, oil, and fuel
levels.

3. Before operating mine vehicles check fire extinguishers to see if they’ve been
used and the date.

4. Before operating mine vehicles check the tires for proper inflation
____ 5. When using LHDs ignore pinch points.
______ 6. The best place to ride in an LHD is in the bucket.
______ 7. When using LHDs the bucket should be in front of the vehicle.
8. LHDs have the right of way over pedestrians.
9. LHDs may be operated at any speed.
10. Mines often have red and green traffic signals--just like streets.
11. A head lamp moving side to side means “stop.”
12. A head lamp moving up and down means “come ahead.”
13. A head lamp moving up and down means “back up.”
14. Always check with the person in charge of a work zone before entering it.

15. Horseplay and joking around in mines is OK because they help break the
tedium.

16. Rail cars always have the right of way.

17. People and equipment should be carried in separate cars.
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18. The locomotive is a convenient spot to carry small tools.

19 Locomotive operators sit up high and therefore generally have good
visibility of the track ahead.

20. Always wear safety glasses when using mine elevators.
____ 21 When waiting for the elevator, stand 15 feet from the shaft.
__22. Lock both latches after closing the cage door.
___ 23.Establish a solid footing in a mine elevator because the cage moves quickly.
____24. Always block wheels if parking a vehicle.
25. When rail cars are coupling, use a coupling device to avoid injury.
26. When uncoupling rail cars, beware of pinch points.
27. Air doors should be left open for proper air circulation in the mine.

28. When mine cars are dumped, stand near the grizzly to make sure they
empty properly.

29. Signal the hoistman when you are ready to exit the mine elevator.

30. Never operate any equipment you have not been trained to operate.

PLEASE GIVE US SOME FEEDBACK ON THIS VIDEO
(Circle the NUMBER that best describes YOU)

Hazards in Motion taught me something I did not know:
NO 1 2 3 4 5 YES

Hazards in Motion “talked down” to me:
NO 1 2 3 4 5 YES

Hazards in Motion was enjoyable to watch:
NO 1 2 3 4 5 YES

Comments:
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Ser /Mike Saves /e Doy
Pretest

[ am: A new miner (less than one year) An experienced miner

DIRECTIONS Part I:
Circle the letter of the correct response.

1. Which is NOT a reason that rocks may fail?
A. Cooling hot lines increase rock stress.
B. Blasting loosens the rock.
C. Over-barring down.
D. Exposure to air dries out the rock.

2. Which is NOT true about scaling rock?
A. Use the right length bar.
B. Stay in safe ground.
C. Pay attention to where the rock will fall.
D. Bar in any direction.

3. Which is NOT true about operating a jack-leg
A. Let the bolt extend no more than six inches from the surface.
B. Barring down is unnecessary.
C. Look at the ground to determine how many bolts are needed.
D. Keep the machine leg balanced and in line with the drilling surface.

4. Which is NOT true about operating a jumbo bolter?
A. Keep the area clear of tools and debris.
B. Always use a scaling bar before operating the machine.
C. Turn off the machine at the first sight of rock movement.
D. None of the above.

5. Which is NOT true about jumbo drills and rock bolters?
A. Are not as safe as jack drills.
B. Should be operated slowly in muddy ground.
C. Require the operator to use judgment.
D. Provide protection under unbolted areas.

6. When installing mechanicals
A. Check tightness with a torque wrench.
B. Never use expanding anchors.
C. Any size bit will do.
D. Never drill the hole too short.
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7. Bolts
A. Should be installed only according to the design plan.
B. Increase ground support.
C. Sometimes are used with plywood.
D. Usually have metal plates at the bottom.

DIRECTIONS Part 1I:

Mark “T” of the statement is TRUE and “F” if the statement is FALSE or PAR-
TIALLY FALSE.

___ 1. Itis more important to be safe than to make the round.

2. Skipping a few bolts saves time and does no real harm.

____ 3. Most mines use the same kind of ground support.

_____ 4. Following the company’s bolt design plan will guarantee safe working conditions.
____ 5. There can be quite a bit of variation in ground conditions.

_____ 6. There is more tension when the rock is pulled than when it is compressed.
_____7. Blasting rock changes ground conditions by increasing tension.
____ 8. Point anchor bolts and grouter bolts with plates are active supports.
____ 9. Installing passive bolts puts the rock back into tension.

10. Grouted cable bolts and grouter bolts without plates are active supports.

11. Passive supports prevent additional relation of the rock from occurring.

12. A properly installed bolt creates a zone of compressed rock.

13. Leaving out one bolt is dangerous.

14. Miners have to use their own judgment about how many bolts to install.

15. Barring down takes time but makes installing bolts safer.

16. Once a miner has scaled, it is safe to install bolts and it won’t be
necessary to scale again.

17. Friction bolts are most suitable for broken ground.

18. The bolt design plan represents the maximum number of bolts that are
safe to install.

61




19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

The only way to stabilize rock is to use timbers, bolts, or steel sets.

The best way to keep track of dangerous situations when using a jumbo
bolter is to listen for strange or unusual sounds.

Safety glasses are a must when using the scaling bar.

If you see faults or seams, consider using shorter bolts.

Grouted bolts that use resin should be drilled fairly deep.

Once a bolt that uses resin or cement is set, the bolt should not spin.
Use wire mesh or welded wire panels to make breaking ground safer.

Once bolts, wire mesh, timbers, or other safety measures are installed,
miners can relax and be safe.

A wire mesh properly bolted and full of broken rock is safe.

If a bolt has pulled through the plate, enough compression is main-
tained to insure safe conditions.

Broken rock on the floor of the mine just means someone didn’t clean
up their area.

If you see signs of failing ground, and you have the right tools, you
should repair the problem immediately.
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[ am: A new miner (less than one year)

Ser /Mike Saves /e Doy
Posttest

An experienced miner

DIRECTIONS:
Mark “T” of the statement is TRUE and “F” if the statement is FALSE or PAR-
TIALLY FALSE.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

It is more important to be safe than to make the round.
Skipping a few bolts saves time and does no real harm.
Most mines use the same kind of ground support.

Following the company’s bolt design plan will guarantee safe working
conditions.

. There can be quite a bit of variation in ground conditions.

. There is more tension when the rock is pulled than when it is compressed.

Blasting rock changes ground conditions by increasing tension.
Point anchor bolts and grouter bolts with plates are active supports.
Installing passive bolts puts the rock back into tension.
Grouted cable bolts and grouter bolts without plates are active supports.
Passive supports prevent additional relation of the rock from occurring.
A properly installed bolt creates a zone of compressed rock.
Leaving out one bolt isn’t very dangerous.
Miners have to use their own judgment about how many bolts to install.
Barring down takes time but makes installing bolts safer.

Once a miner has scaled, it is safe to install bolts and it won’t be
necessary to scale again.

Friction bolts are most suitable for broken ground

A bolt design plan represents the maximum number of bolts that are
safe to install.
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37.

38.

39.

. The only ways to stabilize rock are to use timbers, bolts, or steel sets.

. The best way to keep track of dangerous situations when using a jumbo
bolter is to listen for strange or unusual sounds.

. Safety glasses are a must when using the scaling bar.

. If you see faults or seams, consider using shorter bolts.

. Grouted bolts that use resin should be drilled fairly deep.

. Once a bolt that uses resin or cement is set, the bolt should not spin.

. Use wire mesh or welded wire panels to make breaking ground safer.

. Once bolts, wire mesh, timbers, or other safety measures are installed,
miners can relax and be safe.

. A wire mesh properly bolted and full of broken rock is safe.

. If a bolt has pulled through the plate, enough compression is
maintained to insure safe conditions.

. Broken rock on the floor of the mine just means someone didn’t clean
up.

If you see signs of failing ground, and you have the right tools, you
should repair the problem immediately.

. Rocks may fail because cooling hot lines increase rock stress.

. Over-barring down loosens the rock and increases stress.

. Exposure to air dries out the rock and may cause increased stress.

. When scaling rock, the length of the bar used doesn’t really matter.
. Never bar downward; only upward.

. When operating a jack-leg, let the bolt extend no more than six inches
from the surface.

Keep a jack-leg balanced and in line with the drilling surface.

When operating a jumbo bolter turn off the machine at the first sight of
rock movement.

Jumbo drills are not as safe as jack drills.
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40. Because of their design, jumbo drills provide protection under unbolted areas
41. When installing mechanicals use expanding anchors and the right sized bit.

42. For added safety, check tightness of the first and last mechanical you
install with a torque wrench.

43. Never drill the hole too short when installing bolts.

44. Bolts usually have metal or wood plates at the bottom to increase
ground support.

PLEASE GIVE US SOME FEEDBACK ON THIS VIDEO
(Circle the NUMBER that best describes YOU)

Miner Mike taught me something I did not know:
NO 1 2 3 4 5 YES

Miner Mike “talked down” to me:
NO 1 2 3 4 5 YES

Miner Mike was enjoyable to watch:
NO 1 2 3 4 5 YES

Comments:
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APPENDIX C

SHo0E) Scars
Pretest

[ am:
A new miner (less than one year experience)
An experienced miner

There are no “right” answers to these questions:

Imagine yourself in a mine disaster. Your co-workers are hurt or worse. You are
trapped in fallen earth.

What might be your thoughts and feelings?

You survive, but how might such an experience impact you?
your family?

Your community?
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SHOOEN Scars
Posttest

I am:
A new miner (less than one year experience )
An experienced miner

There are no “right” answers to these questions:

You have just watched a video about a mine disaster that caused injury and a
fatality.

1. What are your thoughts and feelings about what you saw and heard?

2. What did you learn from watching this video?

3. In what way(s) will this video impact your work?

Please give us some feedback on this video
(Circle the NUMBER that best describes YOU.)

Hidden Scars taught me something I did not know:
NO 1 2 3 4 5 YES

Hidden Scars “talked down” to me:
NO 1 2 3 4 5 YES

Hidden Scars was enjoyable to watch:
NO 1 2 3 4 5 YES

Comments:

67




APPENDIX D

L& ad /e Art of KHockoo/imng

BEFORE VIEWING THE VIDEO

NAME How long have you been a miner?
Less than 1 year
1 to 3 years
Longer than 3 years

DIRECTIONS:

In “Zen and the Art of Rockbolting,” Jim Mortensen describes how to get mining
work done efficiently and safely. Early in the video Jim says “There’s always
ten ways to do one job.” Given that, there are many possible right answers to
the questions that follow. For every question, imagine that you are the expert
talking to a complete novice.

1. What needs to be done before a miner begins drilling or bolting?

2. What is important to remember about operating a jackleg?

3. What is important to miners who are working underground?
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L& ad /e Art of KHockoo/imng

AFTER VIEWING THE VIDEO
NAME How long have you been a miner?

Less than 1 year

1 to 3 years

Longer than 3 years
DIRECTIONS:
Add any additional information that would help a new miner be more efficient
or safer. You may refer back to what you wrote BEFORE VIEWING THE
VIDEOQ, but do NOT repeat what you wrote on the first page. Use the back of
this page if necessary

1. What needs to be done before a miner begins drilling or bolting?

2. What is important to remember about operating a jackleg?

3. What is important to miners when working at the face?

4. Write anything else you learned from the video that isn’t already written above.

5. Would you like Jim to be your trainer?

CIRCLE ONE: The video taught me: Nothing A little Quite abit A Lot

Your comments about “Zen and the Art of Rockbolting”:
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APPENDIX E

L& ad /e Art of KHockoo/imng

TRAINER’S QUESTIONNAIRE

1. In general, what were your reactions to the video? Was it an effective
training tool? Why or why not?

2. Methods of operation vary from mine to mine. Did you address any dif-
ferences in your mine’s operation from Jim’s ways? Would these differences get
in the way of using the video for training again?

3. What materials could accompany this video that would make it a more
effective training tool for you?

4. Does Jim Mortensen come across as an expert? Is he credible as a
teacher? Why or why not?

5. Would you like to see NIOSH produce additional “Expert Miner” type
videos? If so, on what topics?
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