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introduction

BACKGROUND

The prrimary concern of the Occupational Safety and Health Act
is to provide a safe and healthful werkplace ior every working
man and woman in the nation. One way to help reduce the
number of injuries and illnesses in the workplace is by training
workers to be more aware of job safety and health hazards and to
teach them the methods of reducing and - or climinating those haz-
ards.

To assist employers in carrving out this function. OSHA
(Occupational Safciy and Health Administration) has develaped
several training programs that may be preseated at the worksite.
While it is certainly ideal to train workers under the besi of .con-
ditions. and as thoroughly as possible. it is often difficult. Then.
too. there may be the absence of professional instructors to pre-
sent the particular course or program te groups of employees.

Since OSHA has always realized the value of the “training the
trainer” principle, in which you reach a multiplying number of
trained employees, OSHA has prepared this guide to aid those
nonprofessianal instructors who may be charged with the respon-
sibility of training employees. This guide. hopefully, will provide
some of the tools which such instructors may use.

In training & group of workers. yau must knbw in advance
what their occupational speeialties are, and you should direct your
training to those areas. There are at least two reasons why this is
necessary:

Maotivation: Mmivution—imc?cst in the subject and desire to
learn about it—has a powerful influence on learning. Without
motivation on the part of the learner, very little learning can
tuke place. You rnay assume that your learners are interested
only in their own jobs and in their own safety and health, and
will be bored by subjects that do not appear to relate to their
jobs and interests. '

Ty
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_guide.

Time: There is never cnough time for traiming. Whatever time
you have should be utilized to the fullest extent by concentrat-
ing entircly on thosc matters which are of direct interest.

In this booklet, you wiil be offered information on the nature of
the occupational safety and health problem, on what is presently
known and accepted about the technology of causing learning to
take place, and on methods recommended to prepare for a teach-
ing session, as well as on tools and methods for conducting the
teaching” ’

Firally, you will be given wvery detaiied instructions, showing
how to put the principles to work and get the results expected of
the professional teacher. :

THE LEARNING SITUATION

. The term “learning situation”™ has to do with _eonditions and con-

straints under which training must be administered. .Ideally, one
would like to be able to condact all training during a full day and
in a modern classrooni. equipped with all the latest training aids,
such as closed-circuit television, slide projectors, audio recorders,
motion pictures, and other such aids. However, this ideal is not
often achicved. and the learning situation usually is something less
than the ideal. ' :

When' training workers, it is rare that an instructor can even
approach‘thc ideal learning situation. It is more likely that you
will not be able to “capture’™ vour audicnce for more than 1 or 2
hours at a time. You may cven find yourself forced to talk above
the roar of same picct of heavy equipment or machinery.

In the casc of some Courses, it is possible that you will not be
able to utilize the slides, and will have to rely upon puie narra-
tive, group discussions, and such “live” for-instances as you can
find on the scene. Suggestions, in this regard. will be made in this

THE NATURE OF LEARNING

As you will learn. modern educational technologists-—many of
whom are drawn from the field of behavioral psychology-—~use the
concept of behavior as a reference for designing, administering,
and measuring learning. That word “behzvior” has a special

f
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meaning (not dcportmcnt ') when used in this context, and fur-
ther details will be supplied later in this guide.

For the moment, it is sufficicnt to establish a most general—
and practical—definition of learning. For this purpose, learning
may be defined “as the ability to use and/or apply information.
That is. reciting some information to which a learner has been
exposed demonstrates memory, but it does not necessarily demon-
strate learning. Learning, if it is to be of any use. must be
regarded as the ability to use information. For example, a iearner
may repeat information that a foam-type fire extinguisher is
required for an oil fire; but, if that learner then proceeds to buy
another type of fire extinguisher for use where oil fires are likely,
he or she has demonstrated a decided lack of learning. (His or
her “behavior™ 1s wrong, and that tells /you that the learner has
not learned what you wanted to be learned).

JThis must always be a consideration in imparting knowledge to
others: It must be imparted in such a-manner that the recipient
will know how to use the information. That is the principle reason

Sfor exercises and examples.,

In short. to teach. you must first decide exactly what you want
to tzach—what you want the learner to do or to.stop doing. Then
you must decide how to present the information to get it across
cffcctively. And then yvou must decidé how vou will test te inake
sure you have succeeded in geuting lhg, learner to start or to stop
do'n“ certain things. |

LJIL_I' in this booklet. vou will bn. .given some specific instruc-
tions for duing these things.

i
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D occ'upatiolial
| safety and
health

A few years ago, occupational safety and health was considered a
relatively simple matter. The dangers of fire. falling, being cut or
crushed, and other hazards were rather obvious. It was equally
clear that flammables and explosives required special care in han- -
dling and storage, as did acids and caustic substances. And, in
modern times, it has become common knowledge that disease
results from unsanitary conditions, such as common drinking ves-
sels and open privies.

Modern technology has changed much of that. The dangers in
workplaces have increased dramatically with lcss obvious hazards,
such as radiation, carcinogens, noise, and respiratory ailments
resulting from ducts. There has been both an increase in numbers
and types of hazards and in medical knowledge which creates
awareness of hazards, the existence of which was formerly not
even suspect. ’

“Common sense™ is not enough. Safety and health specialists
must be especially trained today: they must know their business.
Workers must be trained; they must be made aware of the haz-
ards and of the proper safeguards. They must be made keenly
awarc——-high‘y conscious—of how easy it is to be injured or made
ill as a result’ of failing to learn and apply recommended practices.
What you don’t know carn hurt you.

The. Occupational Safety and Health Act, then, and the stand-
ards 1t invokes are far more than legal statements or statements of
legal obligations; actually, they constitute virtual definitions of -
safety and health, and of safe and healthful workplaces.
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There are three methods for attacking safety and health hazards
in the workplace:

s Anticipation and prevention of a hazard “before it comes
/

into existence
w

e Removal of an existing hazard, after identfication as a
hazard

e Nullification or “avoidance of a hazard through physical
safeguards. procedural safeguards, and/or education and
training

The- above methods of awack are in priority order—i.c., haz-
ards should be anticipated’during planning of operations or instal-
lations and prevented from coming into existence; but if they are
not, they should be removed as soon as they are recognized as
hazards. Only if they cannot be permanently removed, should they
be dealt with by nullification or avoidance.

Compliance with the standards represents the best known,
accepted means for preventing or coping successfully with occupa-
tional safety and health hazards. But this docs not mean that strict
compliance with all applicable standards will automatically result
in a safe and healthful workplace. No set of standards can antici-
pate all possible conditions and situations, and it is entirely possi-
ble—even probable—that many hazards exist’ or will come to
exist for which there cither is no suitable standard or the stand-
ards, as written, arc not adequate remedies. This means, simply,
that human judgment must be employed in sclecting and applying
standards to hazard analysis and hazard abatement.

The instructor in occupational safety and health must appre-
ciate this, for questions which have no “‘pat™ answers will inevita-
bly arise in classes. The instructor must stress to the learners that
they must use good judgment, but that “‘good judgment” depends
heavily on first being familiar with occupational safety and health
hazards and controls, at least insofac as they apply to the situation
at hand.

Stress to vour learners that occupational safety and health is no
trivial matter. The stakes are high—one's life and health!
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teaching
versus
learning

.

It can be and has been argued that there is no such thing as
teaching anything to anyone. The rationale is that a tcacher can
only helpa student to learn, and that is the teacher’s function,

This is more than a philosophical argument; it expresses the
entire modern concept of learning theory. It embodies the idea
that you do not teach things to students, but you create conditions
under which they can learn, and your effectiveness as a teacher is
measured by the skill with which you create proper learning con-
ditions. !

In any case, whether the concept is a literal truth or not is
unimportant. What is important is that it is recognized that learn-
ing, not tcachxng, is the objective of your work; that only the stu-
dent’s success in learning is a measure of your success as a
teacher; and that the burden of responsibility for the student’s
learning is on the tcacher, rather than on the student. Your entire
effort must be based on the assumption that if proper conditions
for learning arc created, learning will take place.

PRESENTATIONS

Many ideas and suggestions will be offered here for making pres-

entations to learners, using methods and techniques that have

worked well for many others. The learning situation may not
always lend itself to using these methods, since it is probable that
you will have to “make do™ with temporary expedients and other
makeshifts. However, regard the following as basic information of
value and as methods 10 use whenever possible.



As already pointed out. learning is conceived ioday as behavior.
~Behavior™ is a ~peciul term used by behaviorists and training
technologists. Tty ivevnables twoswiy communication in the train-
ing arts and scicnces, with far more precision and mcaning than
wis previcusly pessip'e The term helps to define learning. for the
first time in history. 1t therefore gives the basis for scientific
design, use. and evaluation of fearning activities,

In this section. vou will be given some general orientation in
the terms and concepts of madern training methodology. The pur-
pose af this iy 10 provide greater insight into the reasons for the
various training methods suggested here. and to provide the basis
for vour own innovations and techniques in bringing about learn-
ing.

One thing vou may note is that this Instructor’s Guide generally
speaks of learning fand ~bringing Jearning about.” rather than
“teaching.” In the most literal sense. you do not teach others. as
much as vou guide and direct their fearning. and introduce what-
ever measures you have available to facilitate the learning. It is
the learner to which all is oriented.

¢
<
u

What is Learning?

Until recently—about 15 years ago—the science or art of weach-
ing had been essentially unchanged for some 200 vears. The pri-
mary vehicle was classroom lecture. with demonstrations, exer~"-
cises. homework, rewards, and punishment, as aids to jearning.

Today. modern training and educational systems are predicated
on behavioristic concepts. The word “understanding™ and the
word “knowledge™ have come to be recognized as imprecise terms
—they tell us nothing. If. for cxample. one says that the student
shall gain an “understanding”™ or “knowledge” of fire-prevention
methods, very little has been said: for cach individual must self-
inte: pret what an “understanding™ comprehends.

Thaere is only one way to determine, with any accuracy. what
another individual “understands™ or “knows’ about a subject: .the
individual's behavior. And that word “behavior” is used in a spe-
cial sense of what the individual can do.to demonstrate or exhibit
that knowledge. To say that any individual “understands® the
‘Pythagorean” Theorem is merely a claim. The proof is having the
individual recite, “The square of the hypotenuse equals the sum of
the squares of the opposite two sides.” This recitation'is a behav-
ior. the behavior that demonstrates the knowledge conclusively.

This concept has revolutionized education and training methods.

. Today, learning objectives are stated in terms of the desired

8
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behaviors—. . . student shall be able 10 solve four of the follow-
irg simultancous eguations . . .7 ete.

Briefly. a stated behavior must specify what the learner shali be
able to do. as a result of the presentations: and the statement
must express the behavior in such a manner that it is ciearly
observable, verifiable. and measurable. ’

It is for thisv reason that training programs are discussed in
terms of terminal behaviors, and references are made to such
terms as “changing behavior™ or “shaping behavior.”. At the
beginning of the course. the student exhibited a certain set of

“behaviors reffecting a lack of knowledge. The purpose of the

course is to cause the student to exhibit new behaviors which
reflect a gaining and mastery of the subjects taught. If the student.
can now solve the problems. or otherwise perform actions, he or

she was not able to perform before taking the course. you have

changed behavior. which is simply a scientific way of saving that
vou have caused the student to learn something,

It 1s the difference between saving that someone has gained a
lot of weight and saying that 10 pounds was gained. “A ot of
weight™ is an opinion, and it may not be true. However, if the
subject’s weight is known before and after some time period. onc -
can tell with cerainty—scientifically—if there has been a weight
change. because onc has some precise, cbservable, and measura-
ble index.

In stating learning objectives. then. they are'stated in behavioral
terms: “The student shall be able to state the following priority of
actions to take in eliminating hazards.” The correct priority would
then be cnumcerated so that anyone could readily determine
whether the desired learning had taken place.

The statement therefore contains the criterion item—that by
which the learning is measured .so that a determination can be
made: not only whether learning has taken place, but how much
learning has taken place—i.c.. how well the learner has mastered
the subject and cxactly what and where the lcarning deficienci s
are, if any. The eriterion iteme furnish the basis for testing and
evaluation—testing the learner and evaluating the course.

&N

Gain Versus Achievement

There are two ways to evaluate a learner’s progress: gain and
achievement. The first method measures how much more the stu-
dent knows, after completing a course, than was known when he
or she started it—how much the student has gained in knowledge.
The second method measures only a student’s total knowledge, at

9
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the conclusion of the course, compared with the stated geals and
objectives for the course—how much the student has achieved, in
terms of course goais.

FEach measure has its uses: however. time will not be spent on
an extended discussion at this point. But one' generally tends to
measure results in terms of achievement, especially in rndustrial
training: the teacher is usually interested primarily in how well
the learner can do the things expected; whether that represents a
great deal of gain or only a little gain is not of much interest.

Final tests. therefore, are calculared to measure achievement in
most training situations.

Evaluation

The word “evaluation™ is generally applied to the training course
or program itself. and it is a derivative of achievement testing.
Basically, it is a measure of percentage of students compared with
average achicvement scores. For example. one frequently used
measure is 90,90 which means that 90 percent of the learners
achieved 90 percent or better in final tests.

It is highly significant that in modern training and educational
concepts. the responsibility for learning is placed on the instructor
and /or the course materials or training system. rather thar on the
student. Modern educators hold that student failure to learn is a
failure of the instructional system. that the student will learn, if |
the system is adequate. [

This Guide will be discussing motivation and its importance. In
this respect also, modern cducational technology places  the
burden of responsibility on the system. The system must motivate
the learner. and it is somehow defective if it fails 10 do so.

Hence, one tends to evaluate all modern training systenis, under
the premise that good instructors and good training programs
cause the student to learn. and failure to learn is traceable to poor

- systems,

Now, look at some of the factors which affect the quality of
instruction and instructional materials.

Methods of Presentation/Behavior Shaping

There are a number of commonly used methods for presenting in-
formation to shape or reshape learner’s behaviors. The most com-
mon, and the most ancient, is the lecture. b ’

A great deal of cffort has been expended, in the past few years,

10
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to develop and perfect alternatives to the lecture. This is predi-
cated on the assumption that the lecture is the least effective way
of bringing about a change of behavior—i.e., causing learning to
take place.

It has been said that students retain about 20 percent of what
they hear, about 40 percent of what they see, and about 70 per-
cent of what they both see and hear. There is no hard evitdence for
presenting information in multi-media systems, requiring the learner
this, despite the fact that it has been widely cited as a reason to
present infermation in multi-media systcms rcqumng the learnc
to apply several of his or her senses. -

The fact is, of course, that few Jecturers dre interesting.
lecture does not hold attention, hcncu, it is unhkdy to con:
cate very much to the listener, much less to change the listenc,

bchavior.

It is not the nature of lecturing that is at fault, it is the nature’
of the lecturer. 1f, in some manner, ‘a lecturer can be given the
rare ability to be mtuutmg, the lecture will “pay off in lcarnmg
results. - .

" Demonstration is usually a must. This does not mean that some
physical dvt must take plucc——c.g., the showing of a model or an
enactment of some sort. "Demuonstration” includes examples de-
scribed or shown on a blackboard, andlogms or other illustrations
of the information applied. This is a most important point. It is
one thing for a learner to grasp a principle—i.e., be able to iterate
your words—but quite another 1o be able to apply it. And only
the clearly shown ability to apply information proves that true
lcarmng——or at least, useful learning—has taken placc. The fol-
help demonstrate this truth.

Suppbse the students have been lectured on the importance of
“grourfding™ afl clu.trlcal cquipment. You, the teacher, have ex-
what the term “ground” means, clectrically, and why
groundidg protects the individual from possible clectrical shock.

T

- The student has listencd, taken notes, and given responses indicat-

ing that he or she has understood and remembered the words and
can repeat them. [s this now proof that the student has complete
and adequate- understanding of grounding as anti-shock protec-
tion? Suppose you now ¢xhibit‘a line drawing-of a piece of equip-
ment and say, “Now, show me what portions of this equipment
you would g,round and just where you would make the connee-
tions.’ .

The probabiiity is that the student could not do this, Why" For

.lwo reasons (at least): (1) Electrical grounding is an abstracuon
“to. anyone not thoroughly familiar with and experienced in

elect_rical/el'ectronic work. and (2) you have probably not been as

N
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explicit in your teaching as you think‘you have: been. One fre-
quently falls into this trap of overestimating the student’s ability

“to absorb new knowledge in all its:details. T
It is very much as though you had taught a law student the€ ™ -

principles of the right of habeas corpus. Having now, grasped the
legal protcction and technical terms explaining the right to be pro-

~tected against unlawful incarceration without formal charges, 1S

the law student ready and able to draw.up the necessary docu-

ments and present them properly to a magistrate of judge to have

a client released. Of course not; the student has learned a princi-

_ ple, but not the details of application.

It must be remembered, then, that much of what one teaches is
theory or rationale, and is not uscful without application knowl-
edge: the details of how to do it. B

Demonstration  provides how-to-do-it information. But, cven

now, the teacher is not finished. The student now knows how to
ground a piece of equipment (or, inversely, check a piece of equip-
ment to verify that it is grounded), presumably, but he-or she
should get some experience (doing it, even if only on papcr._x""

For this, you usc, excrcises, another ancient educ¢ational aid.
You give the student practice, and this serves more than onc pur-
pose. It: ' : .

A} /,/V/
o Enables the student to make a self-assessment as to whether

- he or she has fully grasped the method and. can perform it If

not, the student adjusts his or her. performance until a satis- -

factory level of skill is reached.

e Enables the instructor to assess the learning effectiveness
and detect the need for further instruction, if any.

o Provides student involvemcnt or participation in the earn-

ing" process, deemed an important nced by modern educa-’

tional technologists, especially in ity contribution to motiva
tion of the learner. ; Dy

Perhaps most important, the-exercise achieves the primary goal of

the instruction: it imparts a specific functional skill which you
want the learner to carry back to the ‘job. A great deal of litera-
ture is available on the subject to explain the many advantages,
but the truc advantage is simply that it is a direct method for
doing what you -set out to do—provide uscful, nccded skills to
carry out certain job functions. B

There, are, of course, many kinds of learner participation and

involvement other than exercises—role playing, problem-solving,

group discussion, scenario enactment, rescarch projects, in-basket
exercises, and/others. As many. of these should be used as possible

12 o 14 l_ ~

kVe



O

ERIC

Aruitoxt provided by Eic:

'

to relieve the tedium of endless lecturing, if for no other reason,

but also to generate and sustain participant interest. Active roles
generate more interest than passive roles, in any case.

Finally, there is the matter of interaction of the instructor or
learning system with the learner. In programmed instruction,
whether the programmed instruction is a plain printed text or a
sophisticated audio-visual machine ‘program, the lcarncr and the
program interact. The program reacts to the learner's résponse by
conﬁrmlng the response as correct (remforccm:.nt) or by provid-
ing a corrective action (remediation).

The principle is valid for all mstruction, whethcr “pro-’
grammed” or not. The instructor should always require responses
of some kind (e.g., frequent questions asked.of individualssor of
volunteers) ap«.\thcn react to those responses immediately by af-

firming them as correct or providing corrective in” ‘ion. Ques-
tions should be invited from the participants 4 relevant
discussions should be encouraged. A class 1y o . into
two or three small teams and cach team - ~nd blem to
solve together (group dynamics). Or, each teu., .« assigned

‘the same problem, for competmon in solving the problem.

M_otivation

Motivation has been mentioned as a-goal in designing and pre-
senting a program of instruction. The immediate Ob]CC[lVC of mo-
tivation is to cause participants to attend classes, pay attention to
the presentations and other activities, and to persevere in master-
ing and completing the course. There is, however, another, reason
not mentioned as often as it ougm to be. Motivation is probably

_the most effective means for causing learning to take place. People

learn extraordinarily well when they want to learn. That is why a

- student may be “A" caliber in music and “C” in science. That is

why the ‘high school dropout may becomc a successful business-
man. That is why the failure in geometry may subtend angles with
amazing skill-—over a pool table. And the math failurc may par-

“lay horses and calculate odds more rapidly than an electronic_cal-

culator. People learn when they want io learn, and they learn
what ‘they want to-lcarn. Evury ‘successful™ sales representative

. knows this:

The “successful” sales representative detects or creates a want,
then fans it into & desire, and, finally, into a buying action. And
the successful instructor must be a scller, “selling” knowledge and
skills by aldlng the learner to want lhc knowledge and skills.

Mouvatlon is of two kinds, extrinsic and intrjnsic. When the

13
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learner pursues the course of study successfully to gain a diploma,
for example, the motivation is extrinsic: the learner’s want is not
directly related to the knowledge itself but to some result of com-
pleting the course. When the learner finds the course experience
—_the learning process itsclff—an adequate reward for the effort
expended, the motivation is intrinsic, inherent in the material and
presentation. :

Liitle control can be excrcised over extrinsic motivation. It is
difficult to cause learning to occur in the reluctant student who is
there because of force, and is determined to “get through’™ it with
‘as littic cffért as possible. Morcover, it is just as well that there 1S
little.or no control ‘over extrinsic motivation, because it is far less
effective in causing learning to occur than is intrinsic motivation.
You can do something to achieve intrinsic motivation, fortunately,
and this is onc of the chief hallmarks of quality in instruction, for
it produces superior results in learning achicvements.

It is a basic premise in learning technolosev that e moti-,
vation - ‘he inevitable result of inv ! + the learn-
~ing prc . 5 through such methods .¢n men-

R
tioned. However, it must not be assumed that this is entifely true,

" for educators all have witnessed the reluctant student performing

exercises mechanically, forced to do so; yet gaining nothing in the

~ way of knowledge. The involvement must be emotional, not me-

chanical, if it is to be cffective. The learner must care about the
work and its results; be interested.in the process. '
s i

Communication i
The best of educational design and materials can still fail, if com-
munication does not take place. The instructor with a good plat-
form personality tells amusing anecdotes to put the learners at
case and makes them receptive. This kind of instructor is likely to
be highly effective, provided the instructor knows the subject well
and communicates well. -

Little Iéarning is likely to take plice if you teach that thz carth
is an oblate spheroid, because relatizi few people know what ei-
ther of those words (‘“‘oblate” anc ~<nheroid”) mean. But they
would have nortrouble with, “The =7 h is shaped somewhat like
_an orange, round but flattencd sligh . .t cach end.” (Although in-
formation gathered by artificial sa. _llites have revealed that the
carth is actually shaped more like a pear). The point is that a
learner—the recciver of information—must reccive exactly what
you, the instructor, transmit—or thinks you are transmitﬁ?xg. Oth-
erwise, there.is learning, but it is erroneous learning. :

14 :
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To communicate effectively, you must use a common language,
of course. You may, for example, be a technical expert in. some
field—perhaps chemistry, electricity, explosives, etc.—and there-
fore use technical jargor from your field almost automatically,
never realizing that your class does not follow this jargon.

The standards are replete with technical jargon. Even the sim-
ple term “grounding,” which one is enjoined to do for all clectri-
cal equipment, is jargon. It means literally to make an electrical
connection between certain portions of the equipment ang/ the
earth. However, the casual observer cannot perceive that sfich is
the case. The casual observer perceives the equipment conjected
to some point which .is identified as an electrical “ground.” Muach
less does the casual observer understand the electrical significance
of and- the need for this connection. But there are synonyms for
“ground,” such as “earth return” or simply “return.” Should you
use any of these instead of “ground,” without explanation, com-

munication would most certainly become ineffective.

It was for.this reason that *inflammable” and “nonflammable”

became “flammable” and “nonflammable” a few »cars ago. The”

marking “inflammable” on a container was m- .unterpreted by too
many people as meaning noncombustible. In short, you must take
measures to be surc that the learners are receiving your messages,

-.: loudly and clearly. :
. There' are several ways of ensuring this. The first and most ob- * -

vious is.to have an accurate understanding of the average lan-
guage level of your learncrs. This is usually stated as their listen-

ing vocabulary (which is almost alwavs different from reading and -

speaking vocabularies), at some 12 _ jevel A second wuar s to

ask questions and give formal or rma’ wooes. A third way is
- to have the learners recite, in som. - nner. wmd judge by their re-
citations whether they have graspec @ muaomal accurately.

This latter way is the-most widei  usec an:’ advocated by pro-
ponents ¢f modern behavioral thee-. i 7iing. and- education.
The presentation of information w... 7w ily) the request to
the learner is.a stimulus. Learner ree=-  n or action is the re-
sponse. The instructor can then compire v actual response with
the desired response to judge thke =zirec of communication

and/or the degree of learning thatzass _isen piace.

¢

eedbzck

nce you have heard or observec i, : learn. -~ response 1o a stim-
ulus, you either reinforce the leame ¢ by contirming the accuracy
Jof the response or you provide rew:..dial :nstruction’ to correct the

| | .
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learner’s erroncous learning. This information to the learner about
his or her learning (or lack of it) is called “feedback.”

Feedback is an automation concept. It describes to the engincer
a method for controlling a process. usually an automatic process.
The output of a system is measurcd, compared with some utand-
ard or reference, and information is sent back to adjust the proc-
ess, if the output is not what is desired. ' :
tor example, if pickles: were being packed automatically, the
reference stundard for a full barrcl might be its weight.- Perhaps a

full barrel of pickles shoif‘ld weigh 180 pounds. As cach barrel of
pickles is filled automatic

illy, it stands on a scale. When the scale

measures 180 pounds, the “full barrel™ signal is sent back to the
pickle source to stop the flow of pickles, and to the motor to start
the belt moving again and move a new, empty barrel into position
for filling. C :

The Eeedback Concept in Training

Information to the learner regarding h'}or her' response has been

identificd as feedback. There, is. however, another kind of feed-

back in the training systenk the responsc is itself a feedback to
the instructor. It tells you hpw well the delivered information was
understood. 1f it isvcorrcctly,undcrstoou‘ it is your "A-Okay” sig-
nal. If it was not correctly understood. it flashes an crror-signal to
you to adjust the learning.-system. .

Viewed in this manner. the instructor isperceived as the learn-

ing sy

stem and <he learning that takes place——or fails to take

place—is perceived as the output of the system. The correc an-
swer to cach stimulus (the answer the instructor wants to ¢ or
hear) is the reference standard.

In principle, an instructor—or learning system—goes through a

specific, proceduralizcd set of steps:

l.

Exposes the learncr to (prescats) information to be
learned. :

2, Supplies a stimulus to the leamef, requiring the learner to

respond and thereby demonstrate behavior which represents
learning.

3. Reacts to the learner’s response by:

16

a. Recognizing the rcsponse as the correct behavior and
reinforcing the learner by confirming the correctness of
the response, Orf

14
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b. Recognizing the response as incorrect and remediate the
learner immediately by corrective teaching.

In practice, there are many ways to do this, some more cffective
than others, depending on the situation. Here are a few general
guidelines:

e 1f the learner is simply to recall—memorize the inf “mation
(c.g., a set of technical terms, the wording ol a regulation,
ete.)—the exposure should include drills and simple correc-
tion of incorrect responses until the learner has it "down pat.”

e If the learner is to master a manipulative skill of some sort
or a straightforward procedure, such as looking up a stand-
ard, very much the same set of tacties is appropriate.

o But, if the learner is to exercise judgment, analytical skill,
or otherwise draw selectively from a large body of kngwledge
to which the learner has been exposed carlier, the problem is
4 bit more complex: the learner has to reason, drawing upon

- principles, methods, procedures, and u body of facts learned
carlier. This is not rote learning; the learner must analyze
and svnthesize.

This is “getting it all together’—assembling 2 number of be-
haviors mastered carlier into a coherent skill. The learner must
decide which of the carlicr-mastered behaviors are relevant to the
problem a-:d how they shall'be asserrbled and performed.

Experic nce indicates rather cleariy that although a learner may
master ca_h behavior of a long chuin of behaviors, “getting it all
together™ for the first time is a cecidedly different proposition.
Hardly anyone will get it right on the first try.

The ‘method that appears to work best in this situation is
work samp'e—critique procedure. The learner is assigned a rele-
vant picce of work to do—an exercise, for example. The instruc-
tor then examines the picce of work and eritiques it, pointing out
where the fearnér went wrong or, at least, in whut arcas or man-
ner the work could have been dune more expertly Then—and
this is most important—the instructor corrects ot ‘mproves the
work sample to demonstrate the specific applicatio of the cri-
tique. ' :

Done in exactly this manner. this method works extremely well.
Learners master new skills rapidly, because incorrect behaviors
are not permitted to become fixed and the learner gets highly spe-
cific application instruction. The learner can perceive exactly
where, how, and why the work went wrong or how the theory was
applied imperfectly.

19 17
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The method is somewhat time-consuming, because each work
sample must be mdnvndually studied, critiqued, and corrected. If
the class is a large one, it may be an impractical method, for this -
reason. There simply may not be time to critique cach learner’s
sample. In such case, a variation is possible: prototype critiquing.

In prototype critiquing, the instructor reviews the work samples
and identifies the common errors. The instructor conducts cri-
tiques and corrections of several before the entire class, covering
the majority of problems and allowing questions. This is not quite
as effective as individual critiquing, but it does work.

Peer critiquing is also possible, wherein the learners offer cri-
tiques of cach other’s samples. This can be somewhat dangerous,
however, unless it is carcfully controlled by the instructor. Proba-
bly the best way to do this is to first ascertain which of the learn-
ers have produced the best work samples, in-the particular case,
and usc them as aids to critique others. CAUTION: The learner
who produces an cxccllcnt work sample in one exercisc may pro-

Swonoog sumple 1 oancher exercise. Therefore, selection of
aids me« pe done afrcsh ‘or cach case.

Other variants are possibler A learner may be called upon to

.—conduct a critique of a typical work sample before the class. This
will not save time, but it has the advantage of getting the learners
involved closely in the learning process. )

In all cases, make every a:tempt to involve the learners in the
process: [t is important, however, that the learners not be zmbar-
rassed or humiliated in these exercises and involvements. Do not
compel the obviously introverted person to lecture from toe ros-
trum. Do not identify the author of a work sample being critiqued
pubncly Do not allow the learners to feel threatened by the learn-
ing-sitation in any manner. High-threat learning situations inhibit

. the participants, and inhibition—cspecially fear—inhibits lezrning.

Competition is motivating. and many kinds of competizion are
possible. Individuals may compete for distinction, groups may be
formed for group work and competition with each other, and ir;li-,
viduals may compete with thzmselves—i.e., o better their cari:
efforts. :

Group competition is especially effective in a. dlassroom sitiza-
tion, since it is usually a low-threat condition, whereas individal
éompctition (withbach other) represents a highsthreat conditon
to many individuals. The class may be formed into several small
groups—three or four in each group—and work collectively on.
exercises, problems, or projects.

It is important to a learner-that he or she experience a sense of’
achievement. Achievement to one may give no satisfaction at all -
to another. It depends on the individual’s level of aspiration. In

\
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gencral, for an individual to get a sensc of achievemenf—and sat-
isfaction—from an act, that act must be of a recognized difficulty
—not too easy. On the other hand, it must not be too difficult to
do, for the other side of the coin is frustration“and that does not
enhance learning either.

Exercises, problems, and projects must thercfore be designed
with these facts in mind. They must be realistic, in terms of the
course coverage, represent a reasonable degree of difficulty for the
given target populatian, yet be passible of solution by that popula-
tion.

Examjination questions and answers should never be “trick™
qucs;i)fns, turning on a semantic nuance or an a mino; ' hna
ity They must be relevant ta the material and to the type and
ley Lo+ coted af the learner, ance back on the job. They
shau. 1 cover essenee—principles—nat fine technical points which
the learner would ordinarily look up. on the job. rather than at-
tempt o ‘ommit to memory.

This i- an impartant point. You must distinguish between wiat
the learrr shauld carry away stored in memary and what he or
she noee nat remember because it is more properly looked up,
when sieeded. One should nat attempt to remember all the provi-
sions the National Electrical Cade, far example, but only the

-major ~rovisions and principles of .clectrical safety. Nothing is

denior: rated by requiring a lcarner toimemorize the wire size re-
quircc or a given type of equipment; rather, the learner should
remer=oor that a given wire size is required for cach application,
and 1= - the correct size may be found in some source document
or bv - 'me prescribed method. :A most important part of -such a
course » learning what $tandards and other reference documents
must > kept at hand and how (and when) to use them. :

L/

Augmentatibn Coverage

The paint was made earlier that no set of regulations, or stand-
ards, can foresee and provide for every industrial situation-and set
of conditions. Even if they could, a new sct of conditions would
arise regularly, Therefore. the regulations; I=ws, and standards ad-
dress the typical situations and provide a sound basis for meeting
all situations. Employers must analyze and address the standard in
terms of their own situations.

To do this effectively, employers must understand both the let-
ter and the principles of the standard. They must understand the
hazard. For example, it is gencrally known that clectrical equip-
ment must be grounded. but how many people know what that

19
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word “grounded” really means, and why grounding is important.
The foliowing puges of lext we tended to help you alleviaie
that problem by providing augmentation to the lesson plans—
principles of electrical safety by explaining what “grounding™
means and why it is important, and some similar coverage of fire

and explosion hazards and health hazards. A fe ciple-
arc explained, in cach case, as a general gu awe - be
supplemented by a little additional research - R ES
ture, some of which are cited for your refercice a1 ¢ -

ommended to the learners as supplementary reading.

GROUNDING AND ELECTRICAL SAFETY

The principle considerations in clectrical safety are grounding, in- -
sclation, and circuit proteciive devices. To understand these fully.

the learner shoukl grasp the basic principles of clectrical current

flow and the meaniig of the word “circuit.”

A “circuit is a complete loop. Electric current can ﬂow only if
it returns to its source. in a complete loop—a:“circuil.” Anything
which brecaks that loop stops the flow of current: hence the name
“circuit breaker” for safety devices is intended to stop the current
flow when conditions make that-current flow dangerous.

The path throu;:h which the current returns to its source -is
called the “'return™ or ground. The reason for the term “ground”
is that the carth is- usud-—htcra]ly—-—-to provide the return path. If
the rewurn side -of the circuit at_the equipment is conncected to
damp earth—a metal rod pressed into the carth to a point where
the carth s always damp and thercfore conducts clectricity (a
depth of about § feet)—und another, similar connection is made
at the power source, a complete circuit is formed. No matter how
many miles separate the equipment from its power source, the
electrical connection is made. [a practice., ground conncctions are
madc to water pipes or other metal objects which will provide re-
liable contact with damp carth, since they are buried in the carth
at somc point.

Now, what has this to do wnh safuty" Just this: our bodies are
normally at or near what we call ground potential.”™ That is,
there is no “potential” or differesice in electrical values between
our bodies and ground. Therefore, we may safely touch anything .
elsc which is at ground potential.

As a result of this, any part of clectrical equipment which we
might touch must be placed at ground potential—~connecied "to -
ground—to be safe. If it cannot be placed at ground potential, we
must be protected from it by insulating it with rubbcr, glass, por-
celain, ‘or some other material which will not conduct electricity.

22
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Consider, for example, the metal housing around a motor or
the metal box in which electrical switches, circuit breakers, and-

"""" —-controls are placcd. These are not part of the circuits, but they

exist to protect the equipmer from dirt, moisture, and the like, as
well as 1o prevent contact with exposed ‘wiring and connectors.
They are not connected anywhere in the circuits of the equipment
they house, but are insulated from that equipment. There are
hazards, however, (1) a malfunction within the equipment—
frayed insulation perhaps—may cause a “hot” wire to touch the
housing. thereby making the housing dangerous to touch by plac-
ing the housing at high potential; and (2) static electrical charges
can be built up in metal housings. especially in the case of motors
and other electromagretic devices. These charges may or may not
be dangerous of thenzselves, but even a small shock to a person
causes the person to ;vrk involuntarily, which may lead to a true
accident. Moreover, szatic charges can cause clectrical sparks, and
sparks can cause fires. '

To prevent these things from happening, metal housings are
connected to grounc. If static charges arc present, they run off
and never build up in the housing. And if the housing is con-
nected bv a high-poteatial connection or wire, a short-circuit re-
sults, which trips the circuit breaker or blows the fusc. This stops
all current flow. ' .

The practice is, therefore, to place all such housings and con-
tainers at ground by connecting the housing to an ‘*external
ground,” such as a water pipe, or a third wire which is connected

- to ground.

Most clectrical equipment today—e.g.. power tools and appli-
ances have three wires and plugs with cither three prongs or two
prongs and a pigtail. In either case, the third wire is connected to
the housing and other exposed metal parts. and the third prong or.
pigtail connects the third wire to ground-—specifically, the recepta-
cle housing, which is connected to ground.

There are many other metal devices which require grounding:
conduits (pipes) carrying electrical wiring. the metal outside skin
on “BX" conductors. the cover plates on electrical receptacles, to
name a few. In all"cases, the principle is the same—to protect
people from possible clectrical shock and/or sparks which may
cause fire and explovon by keeping exposed metals at ground po-
tentials. : k

FIRE. AND EXPLOSION HAZARDS

Like electrical hazarcs, fire and explosion hazards are obvious to
some extent,.but not cntircly so; many of us do_not know, for ex-
ample, that flour suspznded in the air is an explosion hazard.
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Fire is always a danger. Even a “fireproof” building can-have a
disasirous fire. By “fireproot,” we generally mean that the main
structures of the building—walls, foundations, joists, floors, and
roof—are made of stone, brick, concrete, metal and other non-
combustible materials. This does not mean that a fire is impossible
in such a buildiag. Buildings are full of combustibles—wood in
rim and panels, rugs, draperies, desks, and other wood and fabric
furnishings. And snany industrial buildings have abundant quanti-
ties of oil, greases, and volatile solvents on the premises. In a fire,
the shell of a “fireproof” building may survive, but the fire would
nevertheless be a disaster. ,

It is not possible to divide all materials into two mutually ex-
clusive categories of “combustible™ and “noncombustible.”” Many
materials fall into the in-between regions of not-casily-combustible
or combustible-under-certain circumstances. The flour just men-

- tioned might not ordinarily be thought of as combustible, but it

can be ignited, cspecially when it is a fine powder suspended in.
the air. The metal magnesium will burn with an extraordinarily
hot flame, when ignited. although we generally tend to think of
metals as noncombustible.

There are, therefore, degrees of fire hazard. There are the cas-

"ily combustible materials, which may be ignited by a tiny spark

and may even be explosive, when mixed with air. And therc are
materials -not easily combustible and perfectly safe under most
conditions, yet extremely hazardous when finally ignited. In fact,
these are extremely hazardous, when ignited, because usually they
are igrited only by very high temperatures and they then burn at
very high temperatures. )

Some of the most hazardous materials, in terms of being easily
ignited- (and sometimes easily forming explosive mixtures with
air), arc flammable gases, such as hydrogen and propane; volatile

solvents, such as naptha, kerosene, and gasoline; and granular or,

shaved solids, such as excelsior, straw, sawdust, and shredded
paper. ' '

Pure oxygen is a hazard of.a special kind. Combustion or burn-
ing is, of course, a combination of a combustible mateiial with *he
oxygen in the air. In our normal atmosphere, about one-fifth -of
the volume is oxygen. Any material which burns in the atmos-
phere burns much more readily and with much greater speed in
pure oxygen. Therefore, speeial fire precautions must be observed
when pure oxygen is present. Sparks and flames must be scrupu-

“lously avoided. A lit cigarette would flate up into open flame in

pure oxygen, for example; hence, the special precautions when'

“handling oxygen.

To extinguish fire, we must deny it oxygen and/or reduce the
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temperature of the burning material to a point below its combus-
tion point or flash point. Most fire extinguishers aim primarily at
smothering fire—denying it oxygen, and water is commonly used
for this. However, water is not always suitable to do the job.
Some materials which burn—gasoline and oils—are lighter than
-ater. Water has no cffect on them, because they simply float to
the surface of the water and continue to burn. ‘Many fire extin-
guishers therefore have other means for smothering fire. This is
why we have extinguishers which usc carbon dioxide, a heavy,
noncombustible gas, and foam, a heavy semisolid. '

NOISE AND AURAL HAZARDS

We know that high noisc levels can do permanent damage to
one’s hearing, and we have standards providing specific protection
against high noise levels. Here again, however, the specific danger
is not always apparent. : :

The human car doé¢s not hear alt sounds equally well. Sound is
vibration, and the human ear can detect vibrations ranging in fre-
quency from.approximately 15,000 cycles per second. The low
frequencies or low pitches are such things as rumbling sounds—

- drums, bass instruments, and the like. The high frequencies or

high pitches are the shriller sounds—whistles, violins, flutes, etc.-

Human hearing falls off pretty sharply as 15,000 cycles per sec-
ond is approached, and many of us hear sounds of those pitches
poorly or not at all. (Women tend to hear the high-pitched sound-
somewhat better than do men). This would lead us to belicve that
the potentially harmful noise levels are all sound within this range
of 20 to 15,000 cycles per second. This is not necessarily true,
however, as there is some -accepted evidence that our inner cars
may be damaged dnd our hearing permancntly impaired by
“noisc™ above this level, noise which we cannot consciously hear.

The hearing impairment resulting from prolonged exposure to-
high noise levels is permanent. The standards recognize the haz- ~
ards and provide for several types of protection. As a general
rule, it pays to play safe; one may be injured by sounds he or she
cannot hear. '

'HEALTH HAZARDS

Occupational health hazards are in some ways the most dangerous
of all hazards'simply because they are conccaled. We all know,
probably, that acids burn, that cyanide is toxic, that lye is much
like acid in its effect on the skin, that carbon monoxide is a
deadly inhalation, etc. These are classic dangers, and they .are
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“obvious” to the extent that. their danger is well known to most of
us.. But other dangers are not readily apparent, and their deadly
effects are not immediate: they are therefore especialty hazardous.

Inhalation of carbon tetrachloride fumes is such a case. Only a
few years ago, we became aware that inhalation of carbon tetra-
chloride leaves a residue of poison in our systems. The body doce
not rid itself of carbon tetrachloride, and the effect builds up over
many years, although there is no apparent ill effect immediately.

Lead was another such case. Bainters and paint workers were
_poisoned slowly by lead for many ycars before nzodern science

_discovered lead’s accumulative poisoning cffect. Recently, it was
’ discovered that vinyl chloride is a dangerous agent, connected
with cancer. :

It is important io be aware,. then, that not all poisons and other
health hazards make-their effects known immediately. Even radia-
tion is relatively slow working, and its full effects on the human
body are not yet completely known.

We tend to think of radiation in connection with nuclear de-
vices and X--ays. There are, however; many sources of dangerous

- radiation, including high-powered radio and television equipment,
All of these devices—and others, such as “radar ranges™—can
produce clectromagnetic emanations: alpha, beta, “and gamma
rays, neutrons, and other such “particles,™ all of them poteatial
hazards to kealth and life. . A
" Our knowledge of all these chemical agents and radiations is
not complete. We dre learning new things almost daily. The stand-
ards. will have to undergo steady change, modification, revision,
and cxpansion for years to come (at least), to keep pace with the
-new knowledge we uncover, probably to.a far greater extent than
will the standards covering the more_ classic and obvious hazards.

. This’fact should point out a need to be constantly aware of new
or revised standards. Only constant vigilance can keep you “on
top™ of the situation. What is today a safe practice or material
may be recognized tomorrow as a serious hazard.” ' .

‘(rv

HANDOUTS

Alert inStructors can add much to the course by developing their
own handouts. Magazines and newspapers are a ready source for
many of these. The stories and articles cover news of accidents,
. new medical discoverics, new safety laws, and other related sub-

jects. These handouts can be used in several ways to: » ‘

e [llustrate points made in lessons;

® Furnish the basis for discussions;.

P
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e Furpish the basis for exercises and problems:

e Illustrate the effects of compliance or  noncompliance:
and “or to ’

e Furnish a basis for review examinations

The instructor should be the catalyst in discussion groups used
with these handouts. but not the discussion leader. The instructor
may ask provocative questions. such as. “What standards are
being violated in this case?” Or. “How would you go about inves-
tigating this accident?” Or, “Could this have happened at vour
worksite?” ‘:.) ] '

Many handouts may be developed- from publications readily
available from the U.S. Government Printing Office. the National
Firé Protection Association. the National Safety Council, and
other such sources. There is an abundance of readily available lit-
erature on a varicty of safety subjects.

Other handouts may be color representations of safety. mark-
ings. signs. and other such visual information required by law.
These are especially useful as the basis for drills and exercises.

Another interesting and useful set of handouts may be made up
of (relatively) “ancient” safety laws and regulations. These will il-
lustrate the point made earlier that safety is a dynamic subject.
changing as technology. industrial methods. and human knowledge -
grow and evolve. The public libraries -and safety associations
should serve as good informational centers when researching these
kinds of materials.

oo
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making the
presentation

TAILORING THE COVERAGE

An effort has been made to demonstrate that each presentation
must be tailored to the class—i.e., the topics must be of interest
and relevant to the individuals. ‘

Some topics are, of course, general, and everyone should know
what the Act is, what the standards are, the distinctions between
safety and health hazards, and other such general information.
But from that point on, the topics should have been carefully se-
lected in advance to fit the class. '

However, even in terms-of topics, the manner and orientation
of the presentation must vary from class to class. There may be
littie point in lecturing a class on egress in case of fire, when the
class consists of outdoor pipeline workers or bridge builders.

" In the section, “Teaching Versus Learning,” you, were given
coverage on some rules and principles of learning technology. In
this section, you will be given some specific application notes—
how to apply the principles to the specific case.

THE BASIC LECTURE

Lecturing is probably the oldest method known to man for aiding
another to learn, At the same time, it is far from being the only
way, or even the best way. It has many shortcomings, as well as
many advantages. The most serious shortcoming is that many in-
structors are not good lecturers—i.e., it isn't the lecture idea
which is not good, but the lack of lecturing skill.

Lecturing is a natural talent, with some people. But the success
of a lecturc presentation is not all natural talent. There are many
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techniques which can be learned, and which will improve the indi-
vidual's ability to lecture well.

Some general observations about lecturing are offered in the
next few paragraphs, suggesting ways to make the lecture more
effective. And, at the end of this section, some highly specific in-
structions are offered to aid you in putting on a good instruction.
session. Study these carefully and follow them faithfully, according
to your needs.

Lecturing does not have to be dull, even with subjects which
are. by their nature. not cspecially interesting. Lectures can be
made more interesting by several techniques:

~

Socratic Method

It was the practice of Socrates to ask questions, rath.r than tc
make statements, when teaching, The method is used today to
good effect. especially by good sales representatives. The questions
are not chosen at random. however, but are carcfully designed
and sequenced to lead the student to a conclusion—i.e., “'sell”
him or herselfl! For example: What are the hazards in a coal
mine? Are there respiratory hazards? Should respiratory equip-
ment be used? What kind of respiratory equipment? This method

_ of teaching stimulates the learner to think and enables him or her

to participate—become involved—in the learning process. It pro-
vides the learner with an active role. and relieves the tedium of
listening passively.

Demonstration

i

A course may provide some demonstration of equipmcnt rele-
vant to the safety subjects. The Socratic method may be combined
with these demonstrations to provide exercises in identifying such
things as points to be guarded in mechanical equipment, location

© of safety devices, recognition, of poor insulation, and other practi-

cal applications of the lesson content. As an excellent variant on
this, one learncr may be asked questions while another is asked to
judge the accuracy of the response. Learners may be questioned
in turn, in a progressive serics of questions: one identifies the po-
tential hazard; the second judges the response; the third names the
remedy; the fourth judges that response; the fifth identifies the ap-
plicable standard; etc.

Do
®s
Nar’
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Role Playing

Anc:hor widely established o0 o ocue is having the learners as-
= sume <né play -oles. A leamns - ~iay assume the ron of super isor,
~- for cxample, and interact w .- another learner who is piaying

safety iaspector. Or the instruzop ;. ay play the safety inspector. if
the learners are not preparec w.z - 2 handle the rol . Many athe-

roles a~2 possible: supernt. cwen UM SUPEPVIs T TE

, verst o oterssafety direc T upervisor, s
few ities. These e v 1 not be use o
view oo exercise. If 0~ ctor o vs the leading roe.
she » deliver the bas - in o this role, wth far ¢
effec i 1 would be pos stzsi o narrative leoture.

Visuai AiQS

There are many tvpes of vis available thar will assie the
trainer in his or her presente.o

SLIDE AND FILMSTRIP PRO _CTORS

Slide and flmstrip projectors po Ot transparent potures . o a
sereen. Both are effective commur cation aids which project large
life-like images. Charts, diagrams. and pictures can be made into
slides, or vou can take actual on-tie-ggene photographs, which can
add realism to vour presentation.

CHALKBOARD ‘

" The chalkBeard is a simple aid which is inexpensive, yet quite
- versatile. Because it permits spontaneity in presentation, it is often
N, used to develop a topic with the groap, to list problems, and rec-
2 ord progress. It can be used for anything in which you want the
. participants to take part.

CHART PAD OR FLIP-CHART

The chart pad may be used in much the same manner as the
chalkboard. However. the pages may be flipped over which makes
it possible 10 turn back pages for review. Pages of the chart pad
can be prepared in advance, which is-an advantage. Pages from a
chart pad can also be torn off and clipped to holders or taped to

) walls around the room. This leaves the material on the pages in
view of the trainces for their reference.
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CHARTS .

A chart is cny poster or pre arec zrar
of almrost snvthing—photoy -aph &
work ressazes, or anyv comb  atior.
nent and pe rtable.

FLANNEL BOARD

The flaanel board is simply 1 pied
board « r mctal or wooden 10 ime. W
tures are backed with flanne! or fuzzy i
that it Dermits a step-by-step Jrescentatic
chanzed casily. thus enabling acticn or
ideas tc be shown.

"HOOK 'N’ LOOP BOARD

The hcok n° loop board is similar o
-hat it nas nylon fabric instcad of flunnc
the visual aid to be presented. this tap
directional small hooks of nyion plastic
hook "n" loop fabric. and releases casi
product is removed. It is very durzble
sands of times.

OVERHEAD TRANSPARENCY PROJE

The overhead projector permits the proi.
These transparencies may be reprints me.
paper. or they may be made by wriunz

pencil or specia! felt markers on aveiate. It

also be projected.

-

MOTION PICTURE PROJECTOR

A movie projector projects motion picture
with a sound track. Since it shows motio-
tive. It prescnts material in a few minutes v

longer to describe effectively in words.

.

MOCK-UPS, CUT-AWAY MODELS

Mock-ups and cut-away models are vcr

equipment is not available or if you want

oL san be made
Cdeow mas, graphe
(' arisoare perma-

<o~ aed over g

i s, 0T pic-
A dvantage '~

o .. o shifted or
" sbin between

ird. exeept

applied 0

- of mul::-

~ o grab the

R »aaal ald or
o -used thou-

B T
7G4

Iransparencics.
»-:oial transparent
Jr -ing with grease
<o fass slides may

.nd may be used
ca~ be quite effec-
Poon s make minsh

use o © the actual
w .- inner work-

ings of a mechanism. These items usualiy permit you to give a
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working demenstrn o and o b. - amined afte- the pre-enta-
ton.

TELEVISION
Closed-circu.t televis 0 0 V) and - video ne  recording
ANVTRY) systems are mon. o mest versatife to ~ availeble to

training spectalists. & vist ey of cquipment s socessible. rang-
ing from a simple wevisior et for recciving educational broad-
casts On locat pablic - ervice channe. o complete studio ar:d mo-
bile facilitic  or preducing televised truining prosentation . The
medium of i 2vision can geaeve resdlts unattainz ~le throuzh any
other type of visuad wid. T8 e v aids scrve @ number of pur-
poses:

e They are more dramaug therefore. more impressive illus-
trations than prioted pages,

e They focus the learners’ colivetive attentiop on the points
being made, N

e i{hey serve (or can be made ooserve) as “ocal pe ats for
the technigues just discussed.

Some Other Advantages of Lecture Alternatives

The advantage of minimizing lecture has been pointed out as re-
lief of tedium and sustaining of intcrest. There are other advan-
tages, however, The ionstructor. who uses alternatives in which he
or she is a catalyst of control, rather than the foca! point of the
information. is able to devote at least some attention to the learn-
ers: Doing so makes it possible {0 judge more accurately how the
points are getting across and where the need exists for amplifica-
tion. remedial instruction. or other help. The instructor can’per-
ceive flagging interest. confusion. ancertainty, or other probdlems.
Also. the instructor can compare the various techniques  being
ised for iastruction and judge which are proving to be the most
effective. thereby improving the presentations,

Changes of Pace
Any technique, no matter how effective. will become tiresome if it
is continued without variation. Conversely, -even those methods

considered to be of secondary cffectiveness are valuable if used
sparingiv (o vary the routine. :
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Therefore, a cardin: rale = -olding aclass i=r 8 hour Zaw
< to vary the technic. s ‘rews.. ly. & ter an hcur of ot pa—
il

iripaton, many lears -i v ume oocassive role—listening v
fecturc—for a period

Criticuing

(&3

When nroperls don 2, learn - — aformances is also «w mest effe

techniuue. It 5. of course, szlins on” which v ce cred i -
tail luror, However, 17 0s rem 2sior cwcific to a .came - resy

or periormance. rather than ro emedial instructicr or -
struczion. As such, it is p.- of ¢ process of teaching swii .

throusi drilis and exercises.

Course Planning Guidss anc: Aids

To prese - any course effects oIy, - umust Save an undorstye

of the purticipants: who and what e are. sy they are in v
class thow they will use the . formi-icn and < ills they are abe .
to gain), and how much they dread . know ubcut the subject. Ob-
viously. vou should know th:: befere the class is assembled, bu:
it isn't always possible. Hence. vou may have to gather most of
thi< information in the first hour. This information will enable you
to judge where o place the emphusis in yoeu- present. “ions and
to know the materials of interes:. You -may . id that seme of the
lessons should be modified o deloted.

If. for exan ple. all the par cipants @ - elecirzans there would
b-e little purpe ~e in attempti.. 1o presc::t the basies of eiectricity,
tat you migh: concentrate . - the OSH A stendards for clectrical
<afety. If non. of the part. nanms reprosented occupations han-
Jdling flammat  or explosive ~aterials, vou would hardy dwell on
those hazards . - any length. 1 all had i« good knowledze of safety
and health ger.rally, you woud not go tnto great detai. on the ra-
tionale of the « andards or on the basic huzards themsel- 2.

PUTTING THE PRINCIPLES TC WORK

A number of tcaching tor lecrning?) p-inciples hav. been pre-
sented. Leading among these wre 17 pronciples of fe. lback and
reinforcement or remediazion, mo: - ati ', and appi..ation. Al-
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»ugh the:: now - w. '-establishe:d as pr-le - nd

Jely acezp wtzing = ont o dractice is @ matt: sonaew it
“Zerent from cerstat o oom o principle

=ZEDPBAC:’. REIN :ORTEZHENT, AND

REMEIATIOF
Csedback” er o mam b - omdge of results, Whenoooo ofer
srmation 4 cafmec o eaposing that learnst o in-
tmation, bu  vou do oo wanether he or she .z - uned
vthing from the expu- . =i cut whether the inic:.. ation
5 caused anmithing to © 7o 0 turning should have aaz :ned).

4 need to proe.

You probe b use o . nyorlacati onal technciog: it calls a

qmulus.” Thi means, = . -sk the icarmer to Jo something

at will give ~ou the « =rruny to see whether anyoz has
_ppened. A- u quest a. L cxample. or ask the cLouent to

've a problii—io app vt ‘mmaticn. By oobservine s v

+ telt whe' = manvthi 2 - aopene T =L whzths e osaue
—. -t has learsed somethiny

In le turiry. you shou... do Ln afizn: Ask questions e+ -y few
minutes. Ask specitic incividuals o7 ask for volunteers ©. rratic
methoc ). If you keep =z=iing th: same wolunteers, start asking
those who never -“spond: they are —robzbly the ones who .zre not
following what is going o2 ard rexd some help. Be gentlc. when
ou do this. Do not cause embarrassment 1o the individuz!. This
will defeat your purpose.

Hold freauent revice . Afte- perhaps § winutes of :ccture
(learning o suresd.resow B osking o series f question:

If you nave a blackbe ard, 1.2 it. Put key aems on t-.c black-
board, and leave t=+m -n the slzckbrard to aid the stidents in
following your logz. - - them _se the biackboard notations to an-
sWer your review juo i0ms, curing Voo stimulus-feedback ses-
sions.

When you ask 3

stions, use the anewers you «ot. I they indi-

cate that everyon: :- “getting it” oka. continuc. .. some oOf all
are not following == material satisiz.:rily, rev o explain fur-
ther; ask questior: .o ferrct ouf the puw2 OF o - ‘o1 the mis-

understanding

Feedbach. . : 7ians - letarmine wmat vl €27 need in
the way o! instmutiuT-—Lud fTom -0 Use w07 =nit purpose,
and for no- oues.

When | -amers © e G077 FeSpamics L0 ° viT guestions, rein-
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fore * hein i owers. This —oans, 7iply confirm that v ovare  or-

recc When o ovare nes oooreet, toey e od remediation —fres -
plar 1 ons, wplificatons, discu--ons— vhatever it wa v Ll

them rund. tand.

A-ove @ vhen vou discover that se e or all of v oar lear ¢
are ot foll.  ing some part of your i druction, do .ot go vy
furt crunti ou have clurified the prob cm. To go on. when ~". ¢
alre. iy 1s ¢ ack of communicaton, i+ o compound tht ccrnia-
sion.

“Foinforeenent.” thon is simply confirming that theor un. x-
stancing is co-rect. anc it shou 2 be dere with obvious .ppr - =lL
“Rer wdiation s corrective in. tuction o clear up mist der .-
ding  “Fedboek™ is the response you ot from questior . an
erci: s which jets vou know if the studer: understands. e
of ::edbazk. vou should alwuvs eithy - reinforce or ‘ncw.su;
After you have “remedicied.” n\'.w;.ys «L feedback ag:. . to i
firm that tae problem is solv.:d, end that the learners now ;r:;;.:a
the :Jea correctly. Then -ou —must reinforce.

Let vour - tudents use the & ackvoard. especially if v are 0 -
ing "hem soi ¢ problems. Enc aruge and helr them wiier they
a: the blaci ~oard. Being int o s7otlig™ r:.["" enls grzat siress O
some peopic. (Althovgh vou i have ¢ “ciovwn™ or twoin » s
class. whe  :vel in tze spotl .nt be careful with this @ vpe; oo
can he enur v disrupiive.)

If circunizances permiz, ol o wou cluss out to the | site-
the workple ce—and use live demonstrations to illusicate o
points. L2t the studeats pick out observed unsafe procuwes oz
teli the ciass whaz should be done. Sucr live experienzey are m.oit
impressive, and :hev usually hove a profound effect on learniniz.
The memory of such an cxperience '+ much grez.cr than the
memory of hypotciical classroom cases.

If possible, use a variant of this. Scu:! the class oc o the s

on their own, for 20 minutes or so. arred with per.: nd ¢!
poard and instruc: them o make upal o of b oroun-alk
sracti s and conditions they obser 20 T nold »: al Jiscus-
sions <f those lists with the ¢l 7 hro o ap the oo 1o tass,
teams  assigned to do that wovonooder @ report AR (S
sembi- J class.

Cal on participants to preser @ s:ories frome their RESNIE
ences o refate safety to their wo-fo et thert el she Lo-0 ou
safe ad or unsafe acts and incidcnr they have eximes 0w

As . variant on this. let them vorie up such - o oy el cern-
ence: 1 o brief. informal essc (Sam. W ~ow o mather
write .rout 1t than stand before ooorow w Ll Shou it

B ¢ in some safety cquipmen. <speoian e orotoctiv
KR} A

Y
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equipment and clothing, for demonstration purposes. Build exer-
cises around the equipment by asking the class to identify the
equipment by name, to explain the circumstances/condit:ons which
call for the use of each type of equipment or cloihing, or, con-
versely, tc identify the equipmuent or clothing called for by various
circumstances and working environments.

Ask the students to write ¢r speak about tmezir own sitwations,
circumstances, or working environments on tac particuiar projact
where they are currently employed. Let them telt you or the class
what they think of the safety and hezlth situation inc what ey
think should be dow= about it, if they do not find i eriirely satis-
factory.

On the practical side, if vou are hoiding the class miormally,
outdoors behind the tool shed or in some equally rouch and im-
provised “classroom.” try to prepare for it in advance = arrang-
ing for pencils, paper, clipboards, and some sort of larpe casel (to .
substitute for a blackboard). if these items are not pe-sible o ar-
range, plan to work without them—i.2., plan to have . atirely oral
presentations and student activities.

Be prepared to explain the logic brhind the ssiz and health
principles and practices and the OSHA standards. ~ — :xample,
there is information included in this ooklel on -=cwrion princi-
ples. especially what “grounding”™ means and wizw = < used for
safety’s sake. Likewise, there are some principles - flammanility
and explosion and of health explained. Buat be prewared. also. to
explain the logic Of and necessity for other subje.” oL . et
into. -The student will mere readil’ accept a “rule” wure he or
she understands the logic and reasoring behind it In zeneral,
steer away from asking students to accept things merels on your
“authority"—b=cause you say it is tight aad vropar—auand ask
them 10 accept it on the basis of their own rea-oning amd wndar-
standing of the iogic behind it.

Don't hesitaze to depart from the tex: of the jonnz cowrse -
terial, if you tkimk circumstances warrant such depariw: Bezr in
mind at all times that every case is diffvrenz, to at lews. wome Le-
gree, from every other case. and the formal course materi. .. coweld
not possibly be designed-to fit all possibie clrcumsiance: wind com-
ditions; they were meant to be a general guide.

\
SUMMATION

This “Guide™ has attempted to presern: certain basic ..assuges
about instruction. It also has offered a few aids to mak. the in-
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structor’s 1ask a bit casiv:. Sufety and hezlth instruction can be
made interesting.

The cardinal -ule for m kirg a presentation interesting to a lis-
tener is to put the infoi ation into terms of the Tistener’s own
personal interesis—the 1 ags he or she cares about. In this case.

- yvou must somchow mal o n clear that the topic is the listener's

own life and health.

Pceple sometimes te. 170 be uninterested in safety and health
because they have s mo rouble identifying the hazard with them-
~elves. just as some sole o have 2 subconscious feeling that death
happens to soprone eise .t not them~until it comes close.

Traditienally, some iructors use horrar stories. intended w0
shock and frighten the feiencr into paying attention. Logic save
that this should be an cticctive technique, but expericnce Casts
considerable doubt on -hi=. It does not seem to work very well.
Perhaps people automasicuily and subconsciously “turn ofi”" their
recciving apparatus when tacy are made uncomfortable.

Probably the best methad is to impart to the learner a technical
understanding. An clectriciun, for example. is far less likely to
“eet geross” 4 hot Be v ply because he has good cnough under-
standing of electrici s and clectrical cquipment to automatically—
instinctivelv—avoid Joing ~omething <o iicorrect. This is the
~conditioned reflex. and “he method is used to train soldiers. Sol-
diers are exercised ver and over. until they react correctly to an-
ticipated situations  vithou: conscious reflection—by reflex action.
The sound of an @ rplan. oF shell sends the trained soldier o the
ground automatical . wit out conscious_thought.

Technical trsining. the sore, yvields two benctit~. It 1s far more
interesting to know “he 7 and “why” rather than “what,” and
knowing “how and w7 provides a better appreciation of the
hazard. as weli as a ra onal knowledge of what to du about it.
For that reasor . siress i made on teaching the “how" ar:d “why”
of such subject: ws clect city. fire and explosion, and health haz-
ards. The instr o or is . cged to go further in pursuing in-depth
knowledge of m..¢ an.. other topics relating to occupational
safety and healzh :azard - in the workplace.

36



O

ERIC

Aruitoxt provided by Eic:

U.S. DEPARTMENT OF LABOR

Regional Offices for

Occupational Safety and Health

REGION I (CT, ME, MA, NH,
Rl, VT)-

JFK Federal Bldg.

Room 1804—Governmeant Center
Boston. MA 02203

Telephore: (617) 223-6712

REGION 1I (NY, NJ, PR, VI,
cz)

Room 3445, 1 Astor Plaza

1515 Broadway

New York. NY 10038

Telephone: (212) 971-5941

REGION lil (RE, DC, MD,
PA, VA, WV)

15220 Gateway Center

3535 Market Street

Philadelphia. PA 19104

Telephone: (215) 596-1201

REGION IV (AL, FL, GA, KY,
MS, NC, SC, TN)

1375 Peachtree Street, N.E.

Suite 587

Atlanta. GA 30309

Telephone: (404) 526-3573

REGION V (iL, IN, MN, Mi,
OH, WI)

230 South Dearborn Street

32nd Floor

Chicago, IL 60604

Telephone: (312) 353-4716

s
G.

REGION VI (AR, LA, NM,
0K, TX)

555 Griffin Square, Room 602

Dallas, TX 75202

Telephone: {214) 749-2477

REGION Vil (JA, KS, MO,
NE)

911 Walnut Street, Room 3000

Kansas City. MO 64106

Telaphcue: {(B16) 758-5861

REGION VIit (CO, MT, ND,
SD, UT, WY)

Federa! Bidg.. Room 15010

1961 Stout Straet

Denver, CO 80202

Telephone: (303) 837-3883

REGION IX (CA, AZ, NV, Hl)
Box 36017

450 Golden Gate Avenue

San Francisco, CA 94102
Telephone: (415) 556-0586

REGION X (AK, ID, OR, WA)
Federal Office Bldg.. Room 6048
809 First Avenue

Seattle. WA 98174

Telephone: (206) 442-5930
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