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‘Preface

This book will help you develop occupational training programs that
can lead as many as nine out of ten trainees to a high level of mastery (90 -
100%) in most any learning task. Although aimed primarily at instructors,
trainers, curriculum/media specialists, supervisors, and others involved in job-
related training in business, industry, vocational-technical education, agencies
and institutions, anyone interested in developing education or. training
materials that lead to results would benefit from this book. It describes
how to develop programs that:

« are based on clearly stated trainee outcomes,

« . use carefully developed, mediated, and packaged learning materials,

» focus on learning — not teaching,

« insure that trainees master each task well before going on to the next,
e are individualized and personalized, ' ’

< can be self-paced, open-entry and open-exit, and

» evaluate each trainee on his or her performance.

In short, the goal of this book is to provide help in developing education and
training programs that work.

Our whole. system of -ediication in general “and: vocational-technical
education and industrial training in particular have come under increasing
pressures lately to improve results. Often heard criticisms include: too many
dropouts, lack of relevance, inability to meet the needs of special learners,
outdated curricula, lack of response to the needs of business and industry,
and too little concern for individual trainees. The competency-based ap-
proach to training has emerged as a viable alternative. This systematic
approach - which. goes by many names including personalized instruction,
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mastery learning, individualized instruction, and others—is establishing an
impressive track record in responding to many of the shortcomings of
today’s education and training programs.

As more and more companies, agencies, and institutions have moved
toward the competency-based approach,.the need has arisen for practical,
easy to follow reference material to aid instructors in developing and imple-
menting programs. This handbook is designed to meet this need. It describes
an approach to developing training programs that has been used successfully
in many settings. Each chapter includes many samples and examples to aid
the reader.

Two basic philosophies underlie the concepts presented here. First is
the notion that “human competence’ is the ability to actually perform.
Knowledge, attitudes, and effort are of little value without results. The
second philosophy — “mastery learning’ —holds that most anyone can learn
most anything well if given quality instruction and sufficient time. These
two ideas are woven throughout the seven chapters.

Few books are the result of the author's ideas alone. This book is no
exception. It reflects the thinking and hard work of many. The author has
relied heavily on the writings of severzl pioneers in the field —particularly
Benjamin Bloom. Much of the sample program materials described in the
book are adaptations of material developed at the 916 Area Vo-Tech Insti-
tute in White Bear Lake, Minnesota. The superintendent of 916, William C.
Knaak, and his staff have been most helpful and uncommonly gencrous in
their sharing of materials and ideas.

A special word of thanks is in order to the faculty, staff, and students
of Ridge Vo-Tech Center in Winter Haven, Florida for their invaluable help

- in developing and refining many of the concepts presented here. Under the

leadership of director Bill Hampton, they have demonstrated that the
competency-based approach works and works well.

I've had the good fortune of being influenced by the thinking of my
colleagues at the University of South Florida and in the local schools we
serve. My thanks to Raymond Hill, Robert Andreyka, Sonia Parmer, Warren
Laux, Tom O’Brien, Janice Case, and the many others who have shared their
ideas and opinions.

My thanks to Phyllis Whipple for her help with the section on com-
puters, to Sonia Parmer for reviewing the original manuscrint, and to Gail
Vincent and Judy Williams for their typing assistance. Finally, I'd like to
recognize the many instructors who so willingly implemented and refined
the approach to training presented here and who, in turn, taught me so much
about the competency-based approach to training.

WILLIAM E. BLANK
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2 CHAPTER 1

Is This Book for Me?

A good place to begin might be to help you determine if this book is
really for you. If it is not, perhaps I have saved you the time and effort re-
quired to read it and maybe I stopped you early enough so that you can re-
turn the book for a refund. To find out if you might benefit from reading it,
take a few minutes to answer the 12 following questions. If you are an in-
structor or trainer, answer them in light of your own training program. If
you are a director, dean, supervisor, manager, training director, or other ad-
ministrator, answer them in light of the training programs under your super-
vision. For the questions to be of any value, you must answer each of them
honestly after taking a long, hard look at what is actually happening—today—
in your program—not what you wish were happening:

YES ;| NO

1. Do you hand each train=e or student, on the first day
he or she is enrolled, a list of specific “tasks’ or ‘““com-
petencies’ that spells out exactly what they will be able
to do as a result of the training program, and not just 2
list of topics or units to be covered?

2. Is your program basad entirely on the actual job skills
(tasks) performed by competent workers in the occupa-
tion and not on a textbook or course outline?

3. Have-the tasks upon which your program is based been
verified during the last 12 months as being complete,
accurate, up to date, and essential for employment?

4. Are you certain that the skills you teach in your train-
ing program are the same skills that successful workers
actually perform on the job today?

5. Can students skip instruction and receive full credit for
any task in your training program for which they can
demonstrate mastery based on previous learning?

6. For each task students are to learn, are they provided
with carefully designed, high-quality learning experi-
ences and materials apprcpriate for both the student
and the task?

7. Are your student learning materials effectively organ-
ized or “‘packaged” in such a way that each individual
student can begin a new task when ready and slow
down, speed up, or repeat any part of the instruction as
needed to leamn?
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8. Is each individual student helped and required to
master each task at a very high level of proficiency (95
to 100%) before being allowed or forced to move on to
the next task?

9. Is each individual trainee required to perform each task
to a high level of proficiency in a joblike setting before
being given credit for mastery?

10. Do you document to students and employers exactly
what specific tasks each student has or has not yet mas-
tered when each student leaves your program?

11. If grades are assigned, are they an accurate reflection of
the actual competence of each trainee and not based on
a norm or curve, attendance, attitudes, effort, or paper-
and-pencil tests?

12. Does the instructor spend most of his or her day help-
ing students learn by reinforcing, giving feedback, eval-
uating, questioning, answering questions, and managing

. learning and r:ot in front of the classroom *teaching”?

If you answered “no” to one or more of these 12 questions, chances are this
book has something to offer you. Its purpose is to help you put your train-
ing programs together so that you can answer *‘yes” for each question.

What:Is Competency-Based Training?

Whether~your involvement in training is through public vocational-
technical education, business or industrial training, a public agency, the mili-
tary, or through some other field, no doubt, you have heard the virtues of
the “competency-based” approach expressed. In your particular setting, this
approach to -training-may-be-called -individualized-instruction, learning-for
[mastery;, programmed.instruction, or perhaps something else. Unfortunately,
there is a lot of confusion, misinformation, myths, half-truths, and precon-
ceived notions about the competency-based approach ﬂoatmg around today
in the education and training field.

Just what is competency-based training, anyway? Why competency-
based? Where did it ccme from? Is:it.really-any different from what good in-
structors have-been doing all along? Is it any better? How can a competency-
based program be developed? These and cther questions are being ‘asked
more and more by instructors and trainers as institutions, schools, and com-
panies begin exploring and adopting the competency-based approach for
their training programs. The remainder of this first chapter takes a look at
this nonconventional approach to training—what it is, the philosophy upon
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which it is based, and why it is superior to more conventional approaches to
training.

When is a program competency-based? During the past few decades
the competency-based approach has emerged as a means of addressing many
of the criticisms leveled against the educational system. After the early years
of heated debate experimentation, and trial and error, the dust is beginning
to settle.

Many of the leaders in the competency-based movement have reached
general agreement on what makes an educational program ‘“competency-
based.”

I have sifted through many of the published lists of essential, desirable,

-and related elements that distinguish “traditional’’ programs from compe-
tency-based programs. An attempt has been made to condense these ele-
ments into a basic few and to express them in terms of training individuals
for employment. After eliminating much of the educationese and the dupli-
cation, there seem to be four characteristics that distinguish between train-
ing programs that might be considered to be genuinely compefency-based
and those that are not. These characteristics are listed in Table 1-1 along
with a brief explanation of the fundamental differences between traditional
and competency-based training programs.

As you can see from Table 1-1, competency-based and more traditional
training programs seem to differ in at least four primary ways: What it is
trainees learn, how they leam each task, when they proceed from task to
task, and, finally, how we determine-and report if students learned each task.
At first glance, these differences may appear minor but once you think
about them, you will realize ihat-these two approachesto training are as dif-
ferent as day and night.

Perhaps the most fundamental difference between these two approaches
is that the competency-based approach is a very systematic approach to
training while the more traditional approach is not. Each component of a
competency-based training program is designed, monitored, and adjusted’
with one thing in mind—results. A competency-based training program is a
lot like the thermostat on your air conditioner. When you put the thermo-
stat on a certain setting, you decide then, exactly what temperature you
want the room or house to be. The thermostat constantly monitors the tem-
perature and either tumns the air conditioner on or off to maintain the de-
sired setting. If the room needs more or léss cooling, the thermostat senses
this and tumns the unit on or off accordingly. The room gets enough, but
only enough, cooling to maintain the desired level of comfort.

An air conditioner without a thermostat is somewhat like more conven-
tional training programs that have not been designed systematically. Without
a thermostat, the air conditioner would continue to cool as long as the
switch was on, regardless of how cool the room became. When the switch is



TABLE 1-1 Basic Characteristics that Distinguish Between Competency-Based and Traditional Training Programs

Characteristic Competency-Based Programs Traditional Programs
1. WHAT 1. Are'based solely on specific, precisely stated ‘stus’ 1. Are usually based oh textbooks, referénce material,
Students dent outcomes (usually called competencies or . course outlines or other sources removed from the
Learn tasks) that have been recently verified as being : ~_occupation itself, Students rarely know exactly
) essential for successful employment in the . what they will learn in each successive part of the
occupation for which the student is being program, The program is usually built around
trained. These competencies are made available chapters, units, blocks, and other segments that
to all concerned and describe exactly what the < have little meaning within the occupation—in-
student will be able to do upon completmg the . . £ structors focus on *‘covering material.”
: training program, -' . : ’ E
2. HOW~ 2 Provide trainces with, hlgh quahty, carelully de- * -2, Rely primarily on the instructor to personally' deliver
Students signed, ptudent-centered learning activities, most of the instruction through live demonstra-
Learn media and materials designed to help them mas- tions, lectures, discussions and uther’nsiructos
ter each task. Materials are organized so that ‘centered lcarmng activities, Students have little
each individual trainee can stop, slow down, control over the pace of instruction. Usually, -
speed up or repeat instruction as needed to little periodic feedback on progress is given.

Jearn effectively. An integral part of this in-
struction is periodic feedback throughout the
learning process with opportunities for trainees
to con-ect their performance as they gn.

3. WHEN 3 Provide @ach trainee with Enough timd (within 3. Usually require a group of students to spend the same
Students reason)}o fully master one task before being amount of time on each unit of instruction. The
Proceed from " allowed or forced to move on to the next, group then moves on to the next unit after a fixe
Task to Task e amount of time which may.be'too 3068 or not
REREPE . ) S soon enough for many individual Trainday.

4. IF . ‘4. Require each individual trainee to perform each 4, kely heavnly'on ;faper and pencil tests®nd each stu- e

" Students task to a high level of proficiency in a joblike dent’s performance is usually fompared B9 the s
Learned Each setting before receiving credit for attaining group’ norni, Students are allowed (anfusually P
Task each task. Performancd is Eompared to a pre- - forced) to move on to the next unit after only o

get, fixed standard, ) marginally mastering or even “failing the current : - -

unit,
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turned off, the unit no longer cools, no matter how hot the room becomes.
In conventional training programs, instruction is often turned on and turned
off based solely on the clock or the calendar with little regard for how much
instruction each student really needs. Instruction may be delivered in fifty-
minute periods, three-hour blocks, or sixteen-week semesters regardless of
how much or how little instruction each trainee may need to fuily master
cach leamning task. A competency-based program, on the other hand, allows
each student’s own learning ‘“‘thermostat’ to adjust the level and pace of in-
struction as needed. Each leaming outcome or “setting’ is established up
front. Each trainee can then turn on or turn off instruction as needed to
reach the desired outcome.

Recently, we have learned a great deal about the learning process. We
know what promotes and inhibits learning. We understand what events must
take place during any learning activity for effective and efficient learning to
happen. Unfortunately, our whole system of education in general and the
fields of vocational education and industrial training in particular, have been
slow to capitalize on what we have learmmed. In essence, that is what the

ywompetency-based approach to training is all abeut. It is an attempt to-put
w‘mto practice what has been learned recently about improving the quality of
wwhat takes place in the classroom and shop.

Desirable or not? Before going any further, you probably need to de-
cide whether or not you find the competency-based approach more desirable
than the traditional approach. Basically, if you believe that training prcgrams
should (1) spell out exactly what it is that trainees should learn, (2) provide
high quality instruction, (3) help students learn one thing well before going
on to the next and then, (4) require each trainee to demonstrate competency
then you buy into the competency-based approach. -

On the other hand, if you genuinely believe that (1) very general state-
ments of student outcomes are sufficient, (2) instructors personally lecturing
and demonstrating to the group is the best approach to instruction, (3) all
students should spend about the same amount of time on each task and
should move on when the group is ready, and (4) students should be evalu-
ated based on how well they did compared with other students, then you
probably don’t find the competency-based approach very appealing. This is a
very personal decision that only you can make for yourself.

Why “competercy-based”? The term coinpetency-baSe’d” Las been
;selected for the approach to training described i m this book more for conven-
“ence than for accuracy or some other reasan. There are almost as many
names for the approach floating around as there are “experis.” Everyone
seems to be pushing his or her own acronym or title. Don’t get confused or
turned off by what this or any other author calls the concept. Focus on the
concept itself, why it is different, why it is better, and how to do it—don"'t
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wornty about what it is called. Let your school or state or corporation come
up with its own label for this systematic approach to training; the real key is

to get about the business of doing it.
Some of the more common labels given to this approach to training

include:

¢ Competency-Based Instruction (CBI}

¢ Mastery Learning

» Systems Approach to Education

* Personalized System of Instruction (PSI)
¢ Performance-Based Instruction

¢ Criterion-Referenced Instruction (CRI)
¢ Learning for Mastery (LFM)

¢ Objective-Referenced Learning

¢ Individualized Instruction (II)

¢ Programmed Instruction (PI)

» Self-Paced Learning

o Instructional System Development (ISD)

Although all these terms are not entirely synonymous, they are similar
enough that they can just about be used interchangeably. If a particular ap-
proach to training has the four basic characteristics mentioned earlier, we
might consider it to be competency-based or individualized cr personalized—
regardless of what it is.called.

Is it new? One of the ironies surrounding the competency»based move-
ment is that many educators reject the idea as just the latest fad in a long
series of “fix-it” cures for the problems we are faced with in education and
training. Ironically, the idea behind the competency-based approach not only
isn’t new, it is ancient. Keep the basic elements of competency-based instruc-
tion in mind (what, how, when, if) as we look back at how job training was
carried out hundreds of years ago.

When an apprentice blacksmith was ready to learn a new task, he was told ex-
actly what it was he was going to learn. The master blacksmith did not intro-
duce a new unit.or enroll the apprentice in a new course. He probabiy said
something like “Today I'm going to show you how to make a nail” (What).
The apprentice, of course, was not assigned a chapter to read on the history
of nails.

The master craftsman showed the apprentice very slowly and very care-
fully exactly how to make a najl-how to cut the blank, how to pound the
head into shape, how to shape the point, and how to heat-treat it for hardness.
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When the apprentice needed to know something to be more skillful—that was
when he was told. Next, the apprentice tried his hand at making a nail—under
the direct supervision of the master. When he made a mistake he was stopped
and helped to correct the error—right then. When he did well he was rewarded
with a pat on the back or a few reassu:ing words from the master (Hcw).

After sufficient practice, the apprentice hammered out nail after nail on
his own until they were as good as those made by the master (If).

Only then did the master blacksmith show the apprentice how to make
horseshoes, or hinges. It never entered his mind to move the apprentice on to
some other task until the apprentice had convinced him through his per-
formance that the current task had been mastered (When).

In a sense, the competency-based movement is a way of returning to
this same personalized, individualized approach to transmitting skills from a
master to a novice. Throughout the last several hundred years we have con-
tinued to use the same basic approach to instruction—the master personally
showing apprentices how to perform skills. There are two recent develop-
ments, however, that have rendered this method of instruction ineffective
for most trainees. These two developments are the greatly increased numters
of trainees assigned to the master craftsman (instructor) and the increased
complexity of what must be learned.

No longer are one or two apprentices assigned to one master craftsman.
Today, education and training are demanded and deserved by the entire pop-
ulation—not just by an elite few. Instructors today find themselves faced
with classes of 20, 30, or more students. It is no wonder, then, that teaching
methods that worked perfectly well several hundred years ago when only a
handful of trainees were involved just do not work very well for many of the
students in today’s diverse and expanding student population. Never before
in history have education and training opportunities been so abundant.

Standing before one or two apprentices and personally demonstrating,
showing, and explaining how to do something worked well enough in years
past. Recent evidence, however, shows very clearly that such instructor-
centered teaching methods work well Tor only about 10 to 20% of the stu-
dents enrolled in today’s large classes. We have expanded the reach of job
training a hundredfold, but the effectiveness of that training has not kept
pace. .
- The complexity of what today’s trainees must learn is aiso causing
problems. As long as apprentices were mastering tasks that were largely skill-
oriented (such as making boots, binding books, making fumiture, laying
cobblestones, and making candles), the “iastructor’ could do all the teach-
ing—personally. Today’s highly technological society dictates that trainees
master not only a great many skills, but highly complex skills involving very
expensive, dangerous and sophisticated equipment, instruments, devices, and
processes.
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In addition, most jobs require an ever-increasing amount of highly tech-
nical knowledge and decision-making ability. No longer can the teaching
methods of several hundred years ago be expected to serve the demanding
training needs of today and tomorrow. It is just not reasonable to expect the
same instructional method used in the 1700s for a master to teach an ap-
prentice how to tan leather, to be effective for an instructor today to ‘teach
15 or 20 students how to insert nuclear reactor control rods or how to ser-
vice catalytic converters. The competency-based training movement is an
attempt to bring vocational, technical, and industrial training out of pre-
industrial revolution days into the nuclear-electronic era. It is simply a means
of bringing occupational training one step closer to becoming more of a sci-
ence and less of an art. This systematic approach will go a long way towards
helping instructors and trainers develop a “technology of training’’ equal to
the challenge of the increasingly complex world in which we live and work.

What’s Wrong with the Traditional Approach?

Although vocational educatian and industrial training programs have
adequately served business and industry’s need for trained workers in the
past, they have come under increasing criticism recently. Taxpayers, policy
makers, and training directors are more reluctant to spend larger and larger
sums of money for sometimes questionable results. Roth public vocational-
technical education and business and industry training have been caught in
the squeeze of public and corporate accountability and retrenchment.

Listed below are some of the more often heard criticisms of training
programs in operation today:

¢ Very few trainees who begin training programs ever complete them:- -
Drop-out rates in some formal programs run as high as 75%.

« A small percentage of students (typically 10% or so) really master the
training tasks at a high level of proficiency. Up to 90% of students gradu-
ating may be only minimally competent.

* Heavy reliance on lectures (sometimes several hours long) as a teachmg
method leads to student dissatisfaction, absenteeism, and discipline
problems. '

¢ There seems to be a lack of well developed, appropriate curriculum mate-
rials and instructional media in use today. Many instructors fend to teach
“off the top” with little planning.

* Students receive little or no immediate, periodic feedback throughout the
learning process so they can correct their learning mistakes as they go.
Gften a final grade in a course or unit is a student’s only indication of how
he or she is doing. .

* Many trainees who are only margmally competent but who show up regu-
larly and stay out of trouble receive a certificate or diploma. As long as a
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“C” average or “satisfactory” progress is maintained, students remain in
good standing and the next thing the instructor knows, the student gradu-
ates. .

+ Employers have little indication of exactly what it is successful graduates
can actually do. Transcripts and course titles are of little help.

¢ {There'i is“an ‘over emphasis on theory,lmemonzmg facts and terms, nice-tg-
dnow Kk wledge.and,;background information and not" enough ‘empbhasis

‘Tonalearmng how to actually perform tasks needed on the job.r

¢ There seem to be tremendous variations in quality from one program to
the next—even in the same school or department. This quality seems to be
determined primarily by the instructor. Efforts to improve quality many
times meet with disappointing results.

» Programs are many times unable to respond to the unique learning require-
ments of students with special needs such as the educationally disadvan-
taged, the handicapped, and others.

* Many programs are somewhat rigid in their operation and fail to meet the
real needs of students and the world of work. Most programs only allow
enrollment once or twice a year, may discourage or prohibit early exit,
sometimes poorly match trainees with programs, and usually will not
allow students to repeat portions of the program if needed.

¢ In many programs, students are unable to test out of and receive credit for
those competencies already mastered. Students must sit through instruc-
tion in those competencies just like everyone else.

While certainly not all inclusive, these criticisms do draw attention to
some of the sgrious.shortcomings.of ;many.training programs-in operation
odayzThis is certainly not intended as a general indictment of today’s train-
ing. There are many excellent programs in operation all around us—in cor-
porations, vocational centers, technical institutes, the military, and in other
settings. Regretfully, the percentage of programs that are outstanding is dis-
appointing. It has been said that perhaps one or two per cent of teachers are
creative geniuses who will excel based on their own ability, imagination, and
hard work. You might look at the competency-based approach as a systema-
tic, well thought out approach to training to help the other 98% of us be
more successful than perhaps we are now.

The competency-based approach or any other approach will not cure
all the problems we face in training individuals for employment, but it will
help. It is being proven around the country as a viable method of training
that attacks—head on—many of the shortcomings of present training pro-
grams both in the public and private sector. Major corporatiuns, governmen-
tal agencies, and the military began shifting towards competency-based train-
ing some years ago. It is encouraging to note that, recently, many state
departments of education, local school districts, boards of education, and
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school-level administrators and instructors are actively ekploﬁng competency-

based systems of instruction as a means of improving the quahty of voca-

tional and technical education at the local level.
Principles Behind the Competency-Based Approach

To fully appreciate the fundamental differences between the compe-
tency-based and the “traditional” approach to training, we need to examine
the basic principles and assumptions that underlie the competency-based
philosophy. First, a word of caution. Many of the assumptions and beliefs
upon which this approach is based may at:firstsglancé¥appear- Ho-] bévery ¢
idealistic, perhaps revolutionary, or-even impossible:"Let me say very quickly
that every principle underlying the competency-based approach presented
here has been shown to be valid in hundreds of schools around the world.
Rather than just theories or speculation, these principles and assumptions are
being proven daily in prosgrams where the competency -based approach is
being successfully implemented.

Many of the principles described here are based on ideas presented ear-
lier by several nioneers in the “mastery learning” movement. Those involved
in shaping this movement during the last two or three decades are too nu-
merous to mention; however, several leaders stand out. Among the most
often quoted pioneers in this field, and perhaps their best known work,
are:

John B. Carroll. A Model of School Leaming. Teachers Callege Record, 64 (1563):
723-733.

James H. Block, ed. Mastery Learning. New York: Holt, Rinehart and Winston, Inc.,

1970.

Benjamin S. Bloom. Human Characteristics and School Leammg \Iew York:

McGraw-Hill Book Company, 1976.

Anyone seriously interested in finding out more about the underlying

" philosophy behind this approach to education is urged to read these three re-

sources. Those interested in the competency-based approach to vocational,

techinical, and industrial training are urged to read what was, perhaps, one of
the first substantial works devoted to the subject:

David Puce! and William Knaak. Individualizing Vocational and Techriict.zl Instruc-

tion. Columbus, Ohio: Charles E. Merrill Publishing Co., 1975.

Listed below are some $asi¢aprifcipléssiponizwhichithezcompetencysy
based:approachiioredicatidnzind Xrainingfaré’based. The remaining chanters

of this book describe §tritegiesFtechniques instruments dendnatérialssthat sy

haVeibedn wused & esuccessfully tosimplemeéntitheserprinciplesiiiioceipational
wraining program%”
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SPRINCIPLEFFH
“Any=student Hr<d training “program can“master most:any ‘task -at a.
high=level ‘of-mastery:{95 10:100% proficiency).if-provided . with high-
quality instruction gnd gufficient time, .

This principle is the real bedrock of the competency-based philosophy.
Just think of the implications this has—not only for occupational training
programs—but for the entire spectrum of education. You don’t believe it?
Think about it for a minute. Pick any task from a training program, no mat-
ter how complex. Think back on all the students you have had over the
years. Could not perhaps 98% of them have successfully mastered—at a high
level—even the most complicated task if you could have provided them with
high quality instructional materials and encugh time to spend on learning the
task as they needed (assuming that they wanted to and had the necessary
prerequisites)?

This book is based on the notion that students enrolled in our training
programs cannot only learn what we have to teach, but they can leamn it
well if we simply provide them with carefully developed learning materials
and a little extra time if needed.

SPRINCIPLED&S
A student’s ability for.learning a task need not predict how well the stu- -
gdent Jearns the task>
Many studies have shown that in the traditicnal system of education an_
individuai’s “ability”” for learning is highly predictive of how well the student
actually learns. Students of higher ability have typically done better in
school; students of lower ability have done worse. The second principle,
however, says that when provided with favorable learning conditions, a stu-
dent’s ability going into a learning situation will have no bearing on how well
the student learns. ’
Let’s look at an example. If we have 30 typical students in a training
program who vary in ability from low to high in a normal way, their ability
plotted on a graph might look like this:

30
Number of
, students
0 —
Low Average High

Student ability



_ The Competency-Based Approach to- Education and Training. 13
As you can see, a few students are of quite low ability, a few are of high abil-
ity, and the rest are in between—most being of “average” ability.

Now, if we have these 30 students experience a *“traditional’ learning
activity that is of some fixed time length (say 50 minutes or three hours) and
is instructor-centered (say, a live demonstration or lecture), let’s see what
their test scores would look like:

0
80-90% failed to
rcach a high
level of mastery .

‘ ) Only about 10-20% of
Number of students reached a
students high level of

mastery (907% proficiency)
0
0% Average 100%

Student scores

A few studerits would probably score at thie low end on the test, a few would
score at the high end, and everyone else would fall in between with most stu-
dents scoring about “average.” If you recognize this little scenario it is be-
cause it has been prayed out in virtually every school for the last 200 years.
A select few excel (typically about 10 to 20%) and get A’s, a few fail, and
the majority simply ‘‘slide by.”-Not only that, but the students of low abil-
ity are invariably the same students who reach only a low level of mastery.
‘Students of high ability are the same students who reach high levels of mas-
tery. This is usually repeated year after year until many of the low ability/
low mastery students drop out, flunk out, or are pushed out of the system
‘or, even worse, remain in the system, causmg disruption, crime, vandalism,
and a host of related problems.

Now let’s see what might have happened if the same 30 students had
been provided with a competency-based “mastery learning” kind of learning
experience that provided high-quality, student-centered learning experiences
and enough time and help to reach mastery. (See next page for graph.)

By giving students the right kind of instruction and enough time, most can
reach mastery. Each student’s ability coming into the learning experience
need not have any bearing on performance. Lower-ability students may sim-
ply need some additional time and help to learn, but they can learn as much
and retain it just as long as students of higher ability who needed less time
and help. Student ability should only predlct how long it takes to learn—not
how much is learned!
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viewed for many years. We can only guess at the number of students who
have been tracked, channeled, tumed away, or otherwise not been given the
educational opportunity that was rightfully theirs simply because they were
Jabeled as slow learners or poor students. In the competency-based approach
we assume and [ully expect that each and every trainee cannot only make it,
but can excel. We focus our efforts on systematically developing and adjust-
ing the training program to come closer to making this goal a reality.

¥PRINGIPLE™ ,}
Wezshould focussmore-on-differences in'learning 6Aid 1S on Qif ferensés «
windearnersa

We focus so much of our attention these days on differences among
learners. We categorize, pigeonhole, stereotype, and group students based on
outward characteristics that often have little if anything to do with how well
they learn. When one student succeeds and another fails, we are quick to
look at differences in the leamers to explain it."One student was old, the
other was young, one was motivated, one was not, one was a minority-grovp
member, the other was not. éy,grymeldomsdo;wexnuwly»exammeihedm.
structional processrasathetsourcespfetheserdifferencestinilearning O utetmes?

Jemaucaﬂyd:tﬁto‘fédrréttit The competency-based approach focuses
;es.. on the iearner’s characteristics and more on adjusting the learning pro-
cess to maximize the outcomes for each student.

<PRINGIPLE
Whatasavorthateachmgim&’ﬁ""mg

Many educators and trainers take the posmon “Here it is; I'm going to
present it to you. If you get it fine, if not, fine—it’s up to you.” Incredibly,
dropout rates of 25 to 50%, failure rates of up to one-half, and excellence
achieved by only a handful of students does not bother some instructors.
Some have the attitude that it is not my problem—it is their problem. “If
they drop out or fail, that’s their problem—not mine. I'm doing what I'm
paid to do—teach!” Attitudes such as this (conscious or unconscious) pre-
vent any real progress in significantly i 1mprovmg the quahty of education and
training on a large scale.

The competency-based.school of thought, on-the other hand, says that
when a student fails to reach mastery, it is our problem. This approach to
training is based on the notion that if it is important enough to be included,
in the training program, it is important enougk for each and every student to
learn it and learn it well. When a trainee fails to Ieam we are seriously con-
cerned—concerned enough to do everything in our power to correct the situ-
ation. Those involved in successful competency-based programs view them-
selves as concerned professionals who have been highly trained to operate a



16 . CHAPTER1 -

very complex training technology successfully. They consider themselves far
more than just teachers or instructors.

P RINCIPLEZ &%

Thegmostzimportant . element in the teachmg—’eammg process is the
«kind and.quality of instruction experzenced by. students

This area of concern, perhaps, is where the conventional and the com-
petency-based approaches are furthest apart. In traditional programs, instruc-
tion is viewed as just another one of the elements affecting what students
learn—just as the facility, tools, and materials are. Instruction is usually han-
dled in a very informal, unstructured, “spray and pray” manner. In con-
trast, the instruction given to'students in the competency-based approach is
viewed as ,extremely critical to learning. The actual delivery of instruction is
very, very carefully designed, developed, tried out, and constantly revised
based on results.

Instruction is systematically designed around several essential elements.
Bloom described four basic elements: First, the student is presented with
some sort of cue, which might be audio or visual or in some other form.
Nexi, the student participates by actually practicing, applying, responding,
or in some other way doing something with the cues {hat were presented. As
the learner participates, he or she is periodically reinforced to ensure that
correct performance wiil continue and incorrect performance will not. Fin-
ally, feedback and correctives help students find out how well they are doing
and what they reed to improve to reach mastery.

Competency-Based Myths Debunked

As with any innovation in education (or any other field) that has the
far-reaching implications that the competency-based approach has, there are
many misconceptions, myths, and preconceived ideas about what it is and
what impact it wi’l have on those that will be affected by it. Let’s take a few
minutes to address some of the popular myths associated with competency-
based training. .

WYWYTHI|
JThe com ‘etency;based,a procch to,  freining is an attempt.to eventually
sphase ekt

Absolutely false; by now you should have a pretty good idea of the tre-
mendous amount of time and-effcrt that will be required to develop and im-
plement competency-based programs on a wide scale. If anything, this will
take more instructors—not fewer. Once a program is fully developed and is
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running smoothly, it is absurd to fear that the mstructor w1ll be let go so
that the program can be run by a lower paid assistant. Only a highly experi-
enced, competent professional can adequately answer students’ questions,
devise testing situations and evaluate student competence. Furthermore, '
once learning packages and media are finally well-developed it will be just
dbout time to begin making major revisions. If you are concerned about be-
ing replaced by a clerk or a computer—relax; it won’t happen. You must,
however, be willing to assume a new role within the training program and
become less and less a presenter of information and more and more a man-
ager of learning. You will find that helping students learn is far more chal-
lenging and rewarding than simply teaching.

MYTH S
This’approachworks well only with bétter students.

‘Quite the opposite is true! It is the traditional approach that works well
only for the better students. Any system that results in only 1C tc 20% of
the students reaching a high level of mastery should be suspect. The more
capable students will probably succeed in most any system—it is the less
able student who stands to benefit the most from the competency-based
approach. In later chapters you will see how high risk, special needs, handi-
capped, disadvantaged, and other students can benefit significantly from this
approach. When instruciion is carefully designed and broken down task by
task, and when time is made flexible, far more students can learn and leam
well—far more than under the lock-step, ﬂxea time approach

waHf'a:-\ P e e =
[t is méckanical and inhifane ahid'students don Tegully like it.

Ridiculous! Study after study has shown that students overwhelmingly
prefer the personalized, self-paced approach. They enjoy the challenge, the
freedom, and the lack of pressure to keep up with the group. Being shown
exactly what must be learned, being provided with high-quality learning
materials and enough time and help to master each task at a high level is just_
about as humane as you can get. It is difficult to imaginé a system of educa-
tion' any ‘more inhumane than one that keeps students in the dark about
what is to be learned, that requires students to endure two- and three-hour
lectures on “theory” that will not be applied until months later, and that
assigns grades to each student based on how other stucdents perform. '

Students get more individual attention from the instructor in a compe--
tency-based program than in a tradltlonal program in which the mstructor is
busy ‘“teaching” all day. :
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EMYTH o

B Stiflesinstructor ereativity 14

Nothing could be further from the truth. A tremendous amount of cr
ativity, resourcefulness, and imagination are needed to successfully develo;
operate, and manage a truly self-paced, individualized instructional progran
Assisting 20 students who may be working on 20 different tasks takes a ce
tain amount of creativity. If standing in front of students lecturing and den
onstrating, sending them out into the shop, and then giving them a test the
reveals that only one out of ten really learmmed is creative, I think we need t
redefine the word. .

MYTHE

‘Cramming the same competencies and objectives down every student’.
" throat is not treating students as individuals.

Nowhere is it written that every student enrolled in a competency
based program must learn identical competencies. Competency-based train-
ing programs are usually built upon the specific tasks that have been verifiec
as being essential for entering one of severa! closely related occupations. Fo:
example, in a competency-based secretarial program, students may be given
the option of mastering only those tasks that are needed to become a recep-
tionist or a file clerk, or if they prefer, they can master all the competer.cies
in the program to become a well-rounded general secretary. Not requiring a
student to learn tasks such as “file alphabetically” or “take incoming tele-
phone calis™ that have been verified as essential to employment in the occu-

 pation for which the student is training is certainly not meeting the individ-

ual needs of the student. The real tragedy in the conventional approach is
that usually all students are “exposed” to the same tasks, with only a select
few really mastering any of them well.

W YTHG|

rCompetency-based programs are much more expensive than conven-
ational programs..-»

This just is not so. Although initial costs may be somewhat higher, over
the long run, effective, competency-based, highly mediated programs are not
necessarily any more costly than conventional programs. If costs vs. benefits
are looked at, many feel that competency-bzsed programs are actually less
costly. This is due to lower dropout rates, lower failure rates, higner average
daily attendance, students being allowed to exit early and then being re-
placed by new students, and other factors. Even when only startup and oper-
ating costs are compared, competency-based programs compare favorably
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with traditional programs. In conventional programs, new mstructlona!
media and related learning materials are usually purchased every few years,
with much of it collecting dust. Also, multiple (sometimes one for each stu-
dent) tools and equipment are purchased. It is not unusual in many tradi-
tional programs to find 20 .of this tool and 10 of this instrument, since most
students are working on the same task at the same tiine. However, in compe-
tency-based programs, since students are usually working on different tasks,
the same resources can be used to purchase a greater variety of higher quality
tools, instruments, and equipment.

(o MYTH 7

\\\\\

grams but it just won ‘t‘iuork inmine because

This is the old “other program™ myth that dies hard. I have talked to
instructors and trainers from virtually every occupational area who say with
great authority: “It works great in industrial occupations, out the health
occupations area is too complicated” or “I've ‘seen it werk well in health-
related areas, but it would never work very well in the electronics field be-
cause .. ..” It goes on and on. Everyone seems to think it might work well
in most areas except their own. I suppose that this is a natural defense me-_
chanism we all have. What they are really saying is, “I really don’t know if it
would work in my occupational area and I just don’t know enough about the,
competency-based approach to try it. So rather than admit my lack of
understanding of the concept and to eliminate the risk of failure, the easiest
way ‘out is to simply say that it won’t work.” —

The competency-based approach will work equally well in any occupa-
tional training area: business, agricultural, health, industrial, marketing and
distributive, public service, or home economics. It works just as well at any
level: exploratory, vocational, technical, or professional. It can work equally
well in any setting: military, agency, public school, private institutions, busi-
ness and industry, or elsewhere. The difference must be in how the program
is designed, developed, implemented, and operated. Obviously, a training
program for preparing cashiers to operate a new optical scanning cash regis-
ter in a retiail store chain would be put together a little differently than a
program to train neurosurgeons or seamstresses. The basic approach, how-
ever, would be very similar with similar, positive results—a far higher per-
centage of trainees reaching higher levels of mastery.

MYTHES

Competency-basedﬂnstructlon‘,;s*got appropruzte.-for@my)arewbecause
ssmy:students need:actual zzgnds-oglﬂ .,
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Unfortunately, this is one of the more widespread myths; many believe
that competency-based instruction involves learning only theory or facts and
not skills. The exact opposite is true: As you will see in a later chapter, the
competency-based approach downplays thieory for theory’s sake and focuses
on the actual job skills needed by trainees to become successfully employed.
Theory is only taught if and when it is needed to support the competent per-
formance of tasks. It is based on the philosophy that workers get paid on
the job for what they can do—not what they know.

MYTH 9

At sounds good,:but.it just won't work in real life, because I would need
two aides, a photographer, two typists and a computer to develop and
keepup b ivith all the materials and media, = *

It is true that competency-based learning requires packaged and medi-
ated learning materials that are appropriate for students and for the tasks
being learned. Nobody said all the competency-based materials you might
need for your program must be developed overnight. You can create a little
“here and a little there without putting an undue strain on your time or
budget. The typing and photographing heip you will need are already avail-
able in most schools and training departments. As for keeping up with all the
materials once developed, this will be no more orless of a problem than it is
now—only a duferent kind of problem

SMYTH10 .4

{nstructors in:other-occupations may be able to put their competencies

" .down.on_paper,.but-not -me, because my students need-to be able to

tsolve~sproblemszmakezjudgments,” and thingsbeyond: just -performing
wbasic.tasks.qs

This argument just does not hold water. If an instructor is unable (or un-
willing, maybe) to put down on paper, in black and white, exactly what it is
the student should learn, how can the instructor develop good learning mate-
rials to help students get there or develop valid tests to see if they arrived?
Any desired outcome of a program, no matter how lofty, complex, or hard
to teach can be specified in terms of exactly what it is the trainee must be
able to do for you to conclude that the outcome has been mat. It is simply
not true that the competencies that make up competency-based training pro-
grams have to be low level or basic skills. If the trainee needs to be able to
“soive quadratic equations,” or “diagnose the patient’s condition,” or “land
a 747 without power,” or “leap tall buildings in a single bound,” then it is
simply a matter of saying so.
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I YTHT
Compétehcy-based Anstriiction is% SEany i ffemn?%o’mhat’%““a k]

$trictors Have been doing for years and years

There is a lot of truth to that statement: Effective instructors are, in
fact, practicing many of the principles underlying the competency-based
approach. Unfortunately, many “effective” instructors only bec¢ome effec-
tive after years of trial and error, and finally settle on a system that'seems to
work. Many times they really don’t know why something works or doesn’t
work well—only that it does or doesn’t. Usually, nobody except that instruc-
tor understands the instructional system finally developed, and when that in-
structor leaves, the “effective” program leaves also. Using a competency-
based system of learning allows instructors to make some deliberate changes
in their current programs for very definite reasons. It helps get the program
“on paper” so fellow instructors, supervisors, substitutes (and yes, even stu-
dents) can see and follow what is going on.

MYTH 12’

1:don’t need..this.competency-based :business, -becausezmy: program ls :
Jrunning. smoothly ngnt aow, and all of my graduates are.getting jobs::

This is a touchy area. It is natural to resist any new approach, particu-
larly when the approach implies that what you have been doing all these
years might not be the best approach for students. Instructors who might be
tempted to reject competency-based instruction outright because their pres-
ent program seems to be doing all right, might want to ask themselves:

¢ How many years of tinkering and experimenting with students did it
take for your program to begin working well?

¢ If you get run over tomorrow, would your program run just as smoothly
for your successor or would he or she fumble for several years to get
where you are?

* What percentage of the students who enroll in your'program ever com-
pletfe it? Sixty per cent, fifty per cent, twenty-five ver cent maybe less”
Mayhbe there is a reason for losing so many students.

¢ Of al! the students who begin your training program, what percentage
graduate with a kigh level of proficiency in your learning tasks? Five per
‘cent, two per cent, maybe even less? Are you satisfied with that? Are you
satlsfled with possibly 95 per cent of your beginning students leaving at
some pomt with less than an “A” level of learning? '
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MYTHY3 %= -

tft looks like a good idea,:but it would take a -hundred years for me tc
sit-down and ‘identify specific competencies and write all those learning
packages.

It will take time te put together a competency-based program, but
because it is going to take some time and effort is just not a good enough
reason for not doing it. Just think, if you had begun developing competency-
based materials a few years ago, you would probably be finished now. Re-
member that singing “ain’t it awful” and complaining won’t bring you any
nearer to developing a more effective program than you are now. Only one
thing will—action.

MYTH 14

:The :competency-based -.approach sounds good on the surface but it
“only lowers standards so mcst students can pass!

Absolutely false: Please don’t confuse competency-based instruction
with “minimum competency testing.”” The real tragedy of the minimum
competency testing movement that is sweeping the country is that it only
deals with measuring competence—not bringing it about. Since our educa-
tional system is organized around the traditional, fixed-iime, instructor-
centered approach, most students proceed from subject to subject and grade
to grade largely incompetent in most tasks. It is no wonder, then, that func-
tional literacy exams for high school seniors must be written at the eighth
grade level! o

Minimum competency testing without “maximum competency leamn-
ing” is one of the greatest tragedies to occur in American education. The
competency-based approach to instruction not only insists that each student
demonstrate competency, but the minimum acceptable level of competency
can be set at an extremely high level and attained, because students are given
the time and help needed to get there.

MYTHAS5,
fI'm;-sony;abut:myégtudents ~just -wouldn’t be able to.learn well from

media-and. leamuzg.packages..«They ‘need..me right, there to help them. -

wgnd-answer-their questions. s,

Many instructors genuinely feel this way. ‘The facts, however, just don’t
support the belief. Instructors who have successfully implemented compe-
tency-based programs have found just the opposite to be true. They find that
the majority of students can learn well from packaged and mediated learning
materials. Many instructors are shocked to find that not only can students



UL

The Competency-Based Approach to Education and Training ey

learn a great deal without the instructor doing all the teaching, but they can
often learn better and faster. “What about the unmotivated student or the
one who is not self-directed?,” you say. The fact is, you will have more time
during the day to work individually and in small groups with students who
have difficulties than you ever would if you spent the entire day teaching.

Is [t Any Better?

That question is foremost in the minds of many instructors, supervisors,
trainers, and others involved in vocational-technical and industrial training. Is
the competency-based approach (by whatever name it may go by) really any
better than the traditional approach? Is it worth all the effort and expense
required to develop packaged, structured, mediated leamning materials? Do
the benefits justify going through the pain and agony sometimes required to
promote change in individuals and institutions?

In a nutshell the answer is “yes.” Ten or twenty years ago the answer
would have been “probably.” There has been enough hard data collected
lately to warrant making a general statement about competency-based versus
traditional training:

When carefully deueloped and zmplemented the covrpetency -based ap-
proach to training is generally superior to the traditional approach in
terms of student outcomes and in several other important ways.

There has been enough evidence gathered in business, industry, the mili-
tary, agencies, unions, public vocational education, and other settings to sup-
port this statement. Study after study has been conducted comparing the
two approaches. The competency-based approach usually results in more
trainees mastering more competencies at a higher level of proficiency than in
the traditional approach. .

A word of caution is in order here. Many studies reported in the profes-
sional literature compared ‘“‘conventional’” instructional methods with the
“individualized™ approach and found neither approach superior to the other.
Studies reporting “no significant difference in learning’ between the two ap-
proaches usually have one tning in common: a less than carefully designed
and implemented approach to the individualized method. The potential
benefits of competency-based training will not be realized by simply writing
objectives and video-taping lectures or using workbooks. It must be a total,
systematic effort—all fcur of the major characteristics of competency-based
trammg programs mentioned earlier must be included if dtamatlc 1mprove-
ment is expected.

When the competency-based approach is meticulously ‘designed, de-
veloped, and implemented, however, improvement in the training program

LE]
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can be seen in several areas. Below are some of the typical improvements re-
ported by others who have successfully incorporated the competency-based
approach into their programs:

¢ Students seem to learn more; higher scores on tests are reported.

¢ Students appear to remember what they leam longer; retesting over time
often shows higher test scores.

« There is much less “prediction” of how well a particular student will do
based on his or her previous grades in school.

e Many more students excel; rather than only a handful of students earning
A’s, most students reach high levels of proficiency.

e Students experience success very early in the program, providing impor-
tant motivation, a better feeling about the program, and an improved self-
concept.

e More can be learned in the same length of time. Many instructors report
that packaged and mediated materials eliminate much of the time students
usuvally waste--waiting for instruction; wading through reading assign-.
ments; or receiving instruction in tasks they can a'ready perform.

e Lower test scores improve dramatically. Students typically at the low end
of the achievement scale benefit greatly. Since they ¢an now get the time
and help they need, they are no longer doomed to failure.

* Dropout rates are usually lowered. Students gei hands-on experience the
first few days; they no longer must sit through weeks or months of theory
classes and can experience a high level of success without the pressure of
competing with other students for grades.

e Students learn to take more responsibility for their own learning. After
some initial adjustment, most students respond well to the added responsi-
bilities the competency-based approach places on them. -

¢ Instructors have more time to help students who genuinely need it.

e The program can almost “run itself”” when the instructor must be called
away for a phone call, a day’s absence, or when a substitute may be
needed for several days.

¢ Students usually stay busier, longer. When students become “task-oriented””
they spend less of their time goofing off and getting into trouble.

e Overall, the training program takes on a more professional, businesslike
atmosphere which seems to contribute toward higher morale for instruc-
tors, students, and administrators.

You may not realize all these improvements in your training program; it
will depend on how effective your program is now and how hard you are
willing to work toward developing and implementing a truly competency-
based, personalized program.
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A few observations are worth sharing here. I have had the opportunity
to work closely with many instructors in developing and implementing
competency-based training programs. Almost without exception, instructors
who give the competency-based approach an honest try rarely retum to the
traditional, instructor-centered approach. Once they experience the thrill of
helping nearly all students learn well, they are very reluctant to settle for
only a few students succeeding.

Finally, instructors. who have successfully implemented competency-
based learning seem to have at least one trait in common—they wanted it to
work. Although many of these instructors were suspicious, skeptical, or out-
right hostile at first, once they became convinced, they found ways to make
it work.

Obstacles became challenges to meet rather than excuses why it would
not work. If you believe the competency-based approach will work for you,
the chances are excellent that it will. If you think it won’t work—you’re
right, it won’t!

Peveloping a Competency-Based
Training Program:

One of the challenges in putting together a book like this is to try to
make it equally beneficial for the several different groups at which it is
aimed. If only a norrow readership were intended, whether vocational edu-
cators in the public educational system, or trainers in business and industry,
or human resource specialists in agencies, this section (and the rest of the
book for that matter) could have focused on one set of terminology, exam-
ples of one kind, and one very specific approach.

"~ Since the author is convinced that virtually anyone involved in the en-
tire spectrum of developing human resources through education and training
can benefit significantly from applying the principles presented in this book,
its approach had to be somewhat broad. An attempt has been made to de-
scribe an overall plan for designing, developing, implementing, and managing
competency-based instructional programs regardless of the level or area.
Hopefully, the plan is general enough to apply to a wide range of local train-
ing situations and yet specific enough to be truly helpful. Oniy time will tell
if this goal has been met..

-In Table 1-2 you see the overall plan for developing competency-based
training programs presented in this book. There is certainly nothing magical
about this particular plan. It is based on 12 zpecific tasks that should be
accomplished tc implement a. competency-based training program success-
" fully. This plan could just as easily have included 6 tasks or 26 tasks, depend-
ing on how finely or broadly they had been developed.

In most books dealing with curriculum development and instructional
design, the reader is overwhelmed with complicated flowcharts, complex

*
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TABLE 1-2
Twelve Tasks To Be Accomplished
To Develop 2 Competency-Based
Training Program

{dentily and describe
specific occupations
Identify essential
- student prerequisites

R

Identify and verify
job tasks

i

Analyze job tasks and add
necessary knowledge tasks

1

Write terminal
performance objectives

{

Sequence tasks and terminal
performance objectives

i

Develop
performance tests

1

e ’ Develop
8 written tests

!

Develop draft of
learning guides

1

Try out, ficld-test, and
revise learning guides -

!

Develop system to
manage learning

1

s . Implement and evaluate
- training programs

_—
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e ANSWER KEY: To provide you with immediate feedback so that you can
make a decision about whether to go on or perhaps go back over some-
thing, you will be comparing your responses to each self-check with an
answer key. Model responses for each self-check are given in the corre-
sponding answer key in the appendix at the end of the book. Your re-
sponses don’t have to agree with those in the answer key exactly, but they
should agree in concept.

e PERFORMANCE TEST: For each task, there is a detailed performance
test at the end of that particular section. On each performance test are
instructions for demonstrating mastery of the task and a list of detatiled,
objective evaluation criteria by which mastery can be judged.
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Occupations
and Prerequisites

[dentify and describe
specific occupations

i
Identify essential
student prerequisites

i

Identify and venfy
;ob tasks

1

: |
| J
I Analyze job tasks and add ]
l
(

necessary knowledge tasks

I

Write terminal __ _
performance objeciives

]

Sequence tasks and terminal
pcrformance ob‘ccn\cs

Dcvclop
writien tests
Develop draft of
leaming guides

Try out, ficld-test, and
revise leaming guides

Develop system to
manage learning

.‘ Dcvclop
pcrformznct tests

Implement and evaluate
training programs
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When you complete this section, yod will be able to: -

TASK 1: Identify and Describe Specific Occupations

INTRODUCTION

One of the shortcomings of conventional training programs is the
requirement that every trainee master the same complete list of tasks to
be considered a successful program graduate. Requiring all students to
complete the entire, broad training program may not meet the employ-
ment needs of individual students. This section shows you how to
identify several specific occupations or jobs within your overall training
program. Then, students who want to master only those skills for one
specific occupation within the broad program area can do so, can exit
the program, and can go to work. This section also shows you how to
write a job description for each of these specific occupations for which
you will offer training within your program.

TERMINAL PERFORMANCE OBJECTIVE
To demonstrate mastery of this task, do the following:

For a training program, identify specific occupations for which training
will be offéred and write a job descripfion for each. The list of specific
occupations and each job description should conform to all criteria
listed in Performance Test 1 at the end of this section.

ENABLING OBJECTIVES

This section is divided into several parts to help you:

(1] Identify specific occupational titles for which training will be
offered.
{2] Write job descriptions for specific occupations.

ENABLING OBJECTIVE [1]

Identify Specific Occupational Titles for Which Training Will Be Offered
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What Is an Occupatlona.l Title? ‘ -

An occupatlonal tltle is just what the name implies; it is a descriptive
label for a specific occupation that exists in the world of work. Below are
some examples of occupational titles for which some sort of formal voca-
tional-technical or on-the-job training would probably be needed:

EXAMPLES

¢ Finish carpenter ® Cashier

* Data-entry operator ® Medical lab technician
* Electronics technician ® Plumber

 Short-order cook ® Television installer

* Ranch hand ® Tool and die maker

& Surgical salesperson ¢ Child-care worker

Specific occupational titles are the actual occupatiors (or jobs) for which
people are hired. A good cross section of occupational titles (I will use the
term ‘“‘job title” interchangeably here) can be seen in the want ads of any
.major newspaper or by lcoking at job titles for employees of any large com-
pany.

The reason we want to look at specific jcb titles is because specific
jobs, such as cable splicer, boat rigger, and metorcycle mechanic, are the ac-
tual slots people are hired to fiil.

- Since our trainees will be recruited, hired, and paid- for specific
occupations or jobs, that is how we should organize our trammg pro-
grams—not solely on broad occupational or program areas.

Unless you are developing a highly specialized program to train workers to
use a particular piece of equipment or to follow some new procedure,
chances are that you will be training them to enter one of several specific
jobs within a broad occupational area. Since business and industry will hire
your students for specific occupatxons perhaps you should train them for
specific occupations.

Forcing every student who is enrolled in a particular training program
to master the same list of skills and to complete the entire program is a ques-
tionable practice. Let us look at an example.

EXAMPLE .
At Central Valley Vo-Tech Institute the 18-month auto mechanics brogram
wras a very comprehensive program and included instruction in all major areas

LX]
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of the automobile, including transmissions, brakes, tune-up, suspension, ex-
haust system, and major engine overhaul. Program graduates were doing well
on the job.

At Central Valley, a student must successfully complete the entire 18-
month training prograin to be considered a successful completer and receive a
certificate. Instructors at Central were very concerned about the high number
of students who were leaving the program early—as high as 30% during the
first year.

A study was done of many of these early leavers and to the surprise of
some, it was found that many of these ‘“‘dropouts" were actually gainfully
employed in the auto-mechanics field (one even owned his own brake shop
and a second was manager at a local muffler franchise). After talking with

- many of these former students, it became clear that some of them had no real

need to complete the entire auto mechanics training program. Some even re-
ported that it was their original intention when enrolling to leave the program
early--after learning only what they needed to get a job in a specific occupa-
tion they had selected. Other dropcuts reported the reason for their leaving
was the frustration of having to keep up with the gro&p and go through the
entire 18-month program to get a certificate.

Had the auto mechanics program at Central Valley offered training in
several specific occupations within the field of auto mechanics, those stu-
dents who wished to would have been able to enter the program, select one
or more specific ;job titles to pursue training in, and then leave—as a success-

ful program completer—when their training needs had been met.

Student needs might have been met better if Central had structured its

" auto mechanics program sometlinglike this: e

EXAMPLE

Program Attempted to Train Restructured Program Might
All Students for: Train Students as:

fe* Auto mechanics ® -General auto mechanic

® Tune-up specialist

® Brake technician

® Tire changer

® Exhaust system specialist
- ® Front-end mechanic

Advantages of Offering Training in Specific Occupations

Offering training in several specific occupational titles within a broad

program area offers several advantages:
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The training program can focus on training students for actual jobs that
exist in the world of work.

Students who have limited time, resources, or ability may choose to
master only a major portion of the tasks within a program area, success-
fully complete that specialized training program, and go to work.

. Students who wish to master only the tasks needed for a specific occu-

pation are not forced to struggle through the entire program, portions of
which they may be ill-prepared for and uninterested in.

The dropout rate may be reduced because students will be required to
master only the tasks required to become employable in an occupation
they select.

Employed students can return to the program and add to their employ-
ability by mastering the tasks in one or more additional occupations
within the overall training program.

Students with handicaps, certain disadvantages, or other special needs
can enter a specialized program for a specific occupation for which they
are qualified. An “all or nothing” situation is avoided.

Programs can respond more quickly to changes in technology and the
job market. A new option in ‘“Pipe Welding,” for example, could be
added to a welding program simply by adding some additional learning
activities for welding pipe.

Programs can meet the specialized training needs of specific employers
while still meeting the broader training needs of students who do not
yet know where they will go to work.

Student recruitment might be enhanced when several training options

are available, ranging perhaps from several weeks or montas in-duration .- -

to maybe a year or two.
Some specialized training programs might be made portable and taken
directly to a new company, agency, or group of students.

I am pleased to report that Central Valley Vo-Tech Institute did, in

fact, decide to offer training in the following specific occupations within the
field of auto mechanics: :

EXAMPLES .
* General auto mechanic. (two years)

* ' Tire changer (four weeks)

¢ Exhaust specialist (four months)
® Brake specialist (three months)
* Tune-up specialist (six months)
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Here is what several employers and present and former students had tc
say about this new structure:

““I like it; I want to be a brake specialist so I can enroll for about three
months, master those tasks dealing with brakes, and go to work.”

“I wasn’t as happy as I thought I would be working at the muffier shop.
so I reenrolled at Central at night and completed the entire training program:
I didn’t have to repeat the part on mufflers. I've landed a good job at the
local dealership as a line mechanic.”

“It’s great; when I expanded my muffler shop to include brakes, I sent
three of my mechanics down to Central for several weeks of training just in
brakes. When I get into auto air conditioning I’m going to see if I can’t get
the folks at Central to add that as yet another specialty in their auto mecha-
nics curriculum.” -

“It helped me a lot. I was a high school dropout with a rotten attitude
about school. One of the counselors talked me intc taking a crack at the
training program. During the orientation, I found that tune-up was an arez
that [ had an interest in. Since the training program for tune-up specialist
was only six months, I was able to stick it out. I’m making a pretty good liv-
ing now.” ‘

A Word of Caution

Do not get the idea that we should train all students very narrowly by
having them focus their efforts only in one specific occupation. Usually, stu-
deuts should be encouraged to remain enrolled in your program as long as
they can and master the skills needed for all the specific job titles for which
you offer training. Certainly, being competent in brakes, the exhaust system
and tune-up makes a program graduate more employable than only knowing
how to change tires. All we are saying here is that we should provide each
individual student with the option of completing the entire program or mas-
tering only those competencies required for a specialized job within the
occupational field. If a student has the ability or desire or money to enroll in
a clerical program and master only those skills that will land him or her a job
as a receptionist, why force the student to “endure” the entire program? If
we do, we are only forcing that student to fail and probably drop out.

Keep in mind that your goal is to meet the employment goals of each
individual trainee. After counseling with each student and determining his or
her interests, abilities, goals, maturity level, and other important facts, try to
steer each student in the direction that seems to best suit his or her needs,
remembering that the ideal, perhaps, is to have each student complete the
entire training program but that some students may not wish to or be able to.

Identifying Specific Occupations

Now that we have explored the rationale for offering training in several
specific occupational titles within a program area, let us look at how we
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might go about 1dentxfymg what those occupational titles might be. The fol-
lowing are some steps you might follow in doing this:
STEP 1: Identify possible occupational titles for which training might be offered.

A good place to start is to identify several possible occupational titles
for which you might reasonably expect to offer training within your pro-
gram. For some programs only twc or three possibilities may exist, whereas

in others there may be dozens. Here are some sources you may find helpful
in generating a tentative list of possible occupations within your program:

e Dictionary of Occupational Titles." This book, published by the Depart-
ment of Labor, lists all recognized occupations by code number, together
with a description of each.

* Your program advisory committee.

¢ Talking with employers, employees, labor, and management within the
occupational area.

e Help-wanted ads.

* Your own knowledge of the field.

¢ Other instructors.

* Career education, exploratory, and related materials.

¢ Other sources, documents, and individuals in business, industry, educa-
tion, agencies, and the military.

Below are some examples of specific occupational titles for which train-
ing might be offered in typical program areas:

— EXAMPLES
Drafting Program Secretarial Program Commercial Foods Program
® Tracer ® General secretary o Short-order cook
® General drafter ® Legal secreiary ® Chef
© Civil drafter ® Medical secretary ® Salad maker
® Mechanical drafter ® Executive secretary ® Sandwich maker
® Architectural drafter ® Typist : ® Waiter/waitress

® Structural drafter
¢ Design drafter

STEP 2: Narrow the list down to those occupations for which you will offer training.

Once you have developed a tentative listing of specific occupations for
which you might offer training, you should narrow the list down to those
specific titles that you will actually offer within your program. To do this,

lys. Department of Labor, chtwnary of Occupational Titles (Washington, D.C.:
Bureau of Labor Statistics, U.S. Department of Labor, 1977).

3
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you need to establish some sort of criteria by which you will evaluate each
tentative occupation and arrive at a decision about offering it as an option.
Some criteria you may consider using in exammlng each tentative occupa-
tion are listed below

EXAMPLES

1. Is formal training required for entry into the occupation?

2. Am I allowed or authorized by law, requlations, rules, or policies to offer
training in the occupation?

3. Are reliable data available indicating present and future employment de-
mand in the occupation?

4. Is there evidence that students-are likely to enroll for training in the occu-
pation?

S. Is the occupation at entry level and riot a level of advancement for which
workers are typically trained on the job?

6. Is the instructor(s) qualified and experienced in the occupation?

7. Is the facility, including téols, materials, and equipment, adequate or read-
Uy obtainable?

8. Would the demand for additional graduates be adequate to justify offering
training in the occupation if other training programs exist nearby?

A form such as Sample 2-1 might be helpful in developing a tentative
list of titles and in narrowing it down to the specific job titles for which you
will actually offer training. On this form the tentative titles are listed in the
blanks, then the criteria you will evaluate each title by (you may want to use
different criteria) are listed. Each tentative occupational title is then evalu-
ated using the criteria. The number of “yes” responses is recorded for each
tentative occupational title; the more “‘yes’s” a specific occupation receives,
the more likely you might be to offer it as a specialized option within your
training program.

Look at the example shown in Sample 2-1 and notice how the original
program title was expanded into eight possible occupational titles and how
this list was fmally narrowed down to three for which training will be offered
(circled).

Tips

You may want to keep the following tips in mind as you go about the
process of identifying specific occupations within your training program:

1. Do not overdo it; it is much easier to begin with a single occupational
title the first year or so, then gradually add others. Do not offer too
many options too quickly; you will get bogged down.



SAMPLE 2-1 FORM FOR IDENTIFYING SPECIFIC OCCUPATIONS
Occupational/Program Arca: Masonry-Bricklaying
INSTRUCTIONS / i l’ / 3 /4 /5 /6 /7 18 /
iN : f2 . . . . . / /
s
Below is a listing of (5
possible  occupational -y
titles for which train- £ N
ing might be offered. 5 s/ 2
For each occupation < E = ]
carefully review the 2/ 5 = g
questions listed to the Tl S =
right. For each yes 2 5 5 g 5]
response placea () in 3/ 2 gl
the appropriate box. § o": ? 'EE é’
ol s[5
D08 - S 1
=/ E Slals
=) cfe ]S
o - ~ (=) i
S[ 5] 8 /872
=/ s & 2 LI=E Number of
2l ol o 243
sl 2/ 5 s/ = YES
Lefef s Slel3 responses:
I I L i</ x ’
Bricklayer v v|v viv|v v ®
2. | Marble setter e e Fard 5 -
3."| Stonemason v Airelsol v v ‘ @ .
) 4. | Terrazzo worker Ve v A
5. | Tile setter V" viZot i
6. | Bricklayer helper i viis of
7. | Block mason iviiv|vIvrviv @
8. 1 Concrete finisher ViiviYrly 6
9.
10.
1l
12.
13.
14.
37
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S

2. If very few students choose to specialize in or are not placed in a spe-

cific occupation you offer, drop it. There may be insufficient demand or
student interest.

Encourage students to remain enrolled as long as possible and complete
the training required for all (or the broadest occupation) in your pro-
gram. This will greatly enhance iheir present and fture employability.

. Sometimes, specific occupational titles will be specialized areas within a

single broad occupational title. For example, tune-up specialist and
front-end mechanic could both be considered specialized areas within
the occupation of general auto mechanic. In other programs, specific
occupations will be separate and distinct and each can stand alone. An
example might be cattle herdsman and swineherdsman, or produce
clerk and vegetable clerk. )

. Keep in mind that you will soon be identifying the specific competen-

cies or tasks required for your graduates to enter each of these specific
occupations successfully.

. Training programs offered at the “technical education’” level—particular-

ly in community colleges and technical institutes—may encompass many
possible specific occupational titles. For example, an electronics technol-
ogy program may prepare students for several dozen possible jobs, such
as bench technician, troubleshooter, equipment test technician, and so
on. Since most of these occupations are highly interrelated and since
most students will not know exactly which specific icb they are being
hired for until they are actually hired, most students should follow a
very similar training program (or at least a common core) so they will be
adequately prepared for a wide variety of employment possibilities.

Do not split hairs. If the tasks required for two specific occupations are
almost identical, do not use both titles as options. Combine them into
one title (such as waiter/waitress) or use only the more common of the
two.

. Work closely with your director, dean, supervisor, or other responsible

person to make sure that you are in line with all rules, regulations,
guidelines, laws, and so on, in offering each specific occupation within
your program, e

. Make sure that the specific occupational titles you offer are related to

10.

your overall program area—do not roam too far afield.

Do not force it. If your program shouid offer training in only one spe-
cific occupational title to meet the needs of your students, do not add
others.

Before you go on to the next section, complete the following Self-Check.
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SELF-CHECK [1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

1. List at least three reasons for offering training in several specific occu-
pational titles instead of requiring all students to go through an entire
training program.

(a)
{b)
{c)

List at least four criteria that would be appropriate for evaluating tenta-
tive occupational titles when selecting those for which training will ac-

tually be offered.
(a)
(b)
(c)
(d)

I3

3. For each of the broad occupational areas listcd below, identify at ieast
two specific occupational titles within each. Consult the Dictionary of
Occupational thles or other source if needed.

[y

' (a) Commerctal (1)

sewing 2)
(b) Carpentry (1)
2)

(c) Clerical (1)
(2)

Compare your responses—Qvith those in the Answer Key in the appendix.

ENABLING OBJECTIVE [2]

Write Job Descriptions for Specific Occupations

Y
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What Is a Job Description?

Once the specific occupations have been identified, each needs to be
fully described. A well-written job description paints a clear picture of the
occupation as it exists in the world of work and is of benefit to:

¢ Anyone developing a competency-based program
* Prospective and actual students

e Guidance personnel

e New instructors

* Parents and the public

* Advisory committee members

e The administration or supervisors

* State, local, and other governing bodies

e Employers

A typical job description is quite brief—usually sevéral paragraphs—and de-
scribes the major activities performed by the worker in the occupation.
Additional information in the description might be:

* General working conditions—particularly if extreme or unusual
¢ Equipmert or instruments the workers operates
¢ Special abilities, aptitudes, or traits needed to work successfully in the
occupation
* Level of training needed
-« Opportunities for advancement .
» Any special restrictions or license needed

Table 2-1 shows examples of two job descriptions. Notice that each
occupation—cosmetologist and manicurist, is a specific occupational title in a
cosmetology program. Also notice that, in this example, one occupation—
manicurist—is a specialized area within a broader occupation—cosmetologist.

It is important to note that the job description is concerned only with
describing the job ‘““out there” in the factory or business, not with how the
occupation will be taught. Job descriptions should not mention anything
about what the worker should know or how the training program should be
set up. By beginining your program planning efforts with an accurate, up-to-
date and comprehensive job description, you can make sure that your train-
ing program addresses the skills students will need to successfully function
on the job.

A valuable source in writing job descriptions is the Dictionary of Occu-
pational Titles as well as other resources, including previously developed job
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TABLE 2-1 Sample Job Descriptionsa

Occupational Title: Cosmetologist

provides beauty care for customers: analyzes hair to determine condition; applies bleach,
dye, or tint to color hair; shampoos and rinses hair; massages scalp and gives other hair
and scalp conditioning treatments for hygenic or remedial purpcses; siyles hair by
blowing, cutting, trimming, and tapering using clippers, scissors, razors, and blow
dryer; suggests styles according to features of patron; applies waving solutions; winds
hair on rollers or pin curls and finger-waves hair; sets hair by blow-dry or natural set;
presses hair with straightening comb; suggests cosmetics for special conditions; applies
lotions and creams; massages face or neck; shapes and colors eyebrows and eyelashes;
straightens hair; retains curls or waves; cleans, shapes, and polishes fingernails and
toenails.

Must stand for long periods of time; daytime hours most common; must be able to
relate well to public; should be well groomed; positions open to males and females;
license required.

Occupational Title: Manicurist

Cleans, shapes, and polishes customers’ fingernails and toenails; removes old polish;
snapes and smooths ends of nails using scissors, files, and emery boards. Cleans cus-
tomers’ nails; softens nail cuticles; pushes back cuticles; trims cuticles; whitens under-
side of rails with white paste or pencil; polishes nails using powdered polish and buffer
or applies clear or colored liquid polish; may perform other beauty services, such as
facials, shampooing, tinting, and coloring hair. Performs most duties sitting; keeps
hands in solutions, water, etc.; daytime hours common; license usually required.

4adapted from Dicticnary of Occipational T(tles (Washington, D.C.: Bureau of Labor Sta.lsucs uU.s.
Department of Labor 1977)

descriptions. If y;)u>catn find ‘already written descriptions, use them as they
are or modify them so that they accurately describe the specific occupations
for which you offer training.

Tips

1. Make sure that each job description describes the occupation as it exists
in the world of work. If there are some unpleasant conditions associated
with a job, it is better for a student to find out about them now and not’
the first day on the job.

2. If there are iwo very similar occupatlonal titles for which you offer train-
ing (such as medical secretary and dental secretary) you may be able to
cover both with a single description. If twc occupations are quite differ-
ent, you need = description of each.

3. Make sure that the guidance department has a copy of your descriptions.
Prospective students can get a good picture of an occupation by reading a
description of it.

a9
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Before going on, see if you can answer the questions in the following Self-
Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2]’ by compieting this
SELF-CHECK.

1. List at least five groups who might benefit from bhaving well-written
job descriptions for each specific occupation in a training program.

(a)
(b)
(o)
(d)
(e)

2. List at least four items that are typically included in a job description.
(a)
(b)
(c)
@

3. Select one specific occupational title and write a_complete description
for it. Consult the job descriptions in the Dictionary of Occupational
Titles or other sources if needed.

Compare your responses with those in the Answer Key in the appendix.

Continue with the following performance test.



PERFORMANCE TEST FOR TASK 1

TASK 1: Identify and Describe Specific Occupations

DIRECTIONS

When ready, demonstrate your ability to identify and describe
specific occupations by doing the following:

For an actual or a hypothetical training program:

List tentative occupations for which training might be offered.
2. Develop criteria to evaluate the tentative occupations.

Identify occupations for which training will be offered (use a form

similar to Sample 2-1).

offered in the program.

. Write a job description for each occupation for which training will be

Criteria for evaluating performance;

No.| 100% mastery required YES NO
List of Tentative Occupational Titles
1. | Is each occupation related to the program area?
2. | Is each occupational title specific?
Specific Occupations for Which Trammg Will Be
Offered
3. | Did each occupation meet the test of vaiid criteria? —
4. | Is the final number of specific occupations that will
be offered realistic considering the situation?
Job Descriptions
5. | Is there a job description for each specific occupation
for which training will be offered?
6. | Do descriptions describe occupations as they exist?
7. | Does each description mention major actlwtles per-
formed by workers on the job?
8. | If appropriate, does each description mentlon

(a) Working conditions if extreme or unusual?
(b) Equipment or instruments used?

(c) Special abilities or skills needed?

(d) Level of training needed?

(e) Opportunities for advancement?

(f) Special restrictions or licenses required?

. 43




When you complete this section; you will be able to:
TASK 2: Identify Essential Student Prerequisites

INTRODUCTION

One way to help maximize students’ chances for success in your train-
ing program and on the job is to make sure that they already possess or
perhaps can acquire essential prerequisites before entering the training
program. These prerequisites are specific traits, abilities, or previous
learning that are essential to successful performance on the job but ones
not usually learned while in the training program. This section will -
show you how to identify essential student prerequisites for entry into
your training program that will enhance each student’s chances for
success.

TERMINAL PERFORMANCE OBJECTIVZ

To demonstrate mastery of this task, do the following:

Given aflist of specific-occupational titles for which training will be
offered. identify essential student prerequisites for entry into the
training program(s). The student prerequisites should conform to all
criteria listed in Performance Test 2 at the end of this section.
ENABLING OBJECTIVES

This section is divided into several parts to help you:

[1] Identify types of and reasons for identifying essential student

prerequisites. .
[2] Select tentative prerequisites for a training program.

ENABLING OBJECTIVE [1]
Identify Types of and Reasons for Identifying Essential Student Prerequisites

What Are Student Prerequisites?

A student prerequisite is simply a characteristic, trait, or ability that
your students should possess to be successful on the job—but one that they

A4



Identifying Specific Qccupations and Prerequisites ..~ 45 R

will not get as a result of your training program. You might see it like this:

[ What You Will Give
What Students Need Them in Your What They Must
on the Job Training Program Bring with Them
Traits, characteristics, What you will help stu- Essential
or abilities your stu- |=| dents acquire asare- |=| student
dents need to success-| |sult of being in your prerequisites
fully enter the occu- program
pation

Here is an example of how this works:

EXAMPLE: Drafting

[ On the Job  You Will Help Essential
Students Need: Them Learn: Prerequisites
® Good eyesight ® Ability to use basic ® Good eyesight
® Visual perception and specialized draft- ® Visual perception
— ing instruments

® Ability to use basic

" and specialized ¢ Ability to complete
drafting instruments a variety of types
¢ Ability to complete of drawings
a variety of types * Ability to work -
of drawings ) cooperatively with
others

© Ability to work »
cooperatively with —
others

Since students in this hypothetical drafting program need good eye-
sight and since you do not plan to help them acquire this characteristic while
in your training program (if you can, you are in the wrong profession), good
eyesight is a student prerequisite for entry into the drafting program. They
need to be able to use drafting instruments, but since you ‘will help them
learn this, it should not be a prerequisite.

The philosophy here is not a negative one of barring students from
entry into training programs, but a positive one of trying to maximize
each student’s chances of success! Look at prerequisites as *‘predictors
of success”—not as obstacles to entry.

If an electrician must have at least average eye-hand coordination and
must be able to lift 20 pounds overhead in order to function successfully on

Y



‘ TABLE 2-2 Sample Student Prercquisites

Physical Traits
or Abilities

Previously
Learned Shkills

Previously
Learned Knowledge

Previously
Acquired Attitudes

B Avemge dexterity

L E&e-hand-foot
coordination

® Grip strength of
20 1b

e Lift 50 1L chest
high

®20/20 vision

® Average hearing
ability

¢ Tolerance of heat
and loud noises

¢ At icast one arm

® Within aceeptable
weight range for
size

® Between 5 ft 2 in,
and 6 ft 2 in,

® Good balance

¢ Tolerance of
heights

® Absence of

- allergies

‘® Stamina

® Discase free

® Ability to move
about frecly in

cramped quarters

® Use of hammer,
screwdriver,
pliers, and other

.. basic hand tools

¢ Use of oscillo-
scope

¢ Interpret draw-
ings and sketches

® Use drill press

® Hold a driver's
license

® Tenth-grade read-
ing level

* Type 30 wpm

® Take shorthand

* Run a bead

¢ Safc-use of
fircarms

® Fly a single-
engine plane

® Use an adding
machine

* Write a sales slip

® Add, subtract,
multiply, and
divide

® Basic algebra

® Ohm'’s Jaw

® Basic grammar

® Basic chemistry

® Metric system

® Measure with
architect’s or
engineer's scale

® Measure precision
parts with
nmiicromcter
and calipais

® Basic medical
terminology

* Basic anatomy
and physiology

® Basic principles
of physics

® Basic knowledge
of plumbing code

® Punctuality

® Courtesy

® Honesty

* Respect for
authority

® Observance of
safety rules

® Respect for
fellow workers

¢ Nonprejudiced
in dealing with
public

® Tolerance of
verbal abuse by
irate customers

® Professional
attitude and
demeanor

®* Well-groomed

" 2¥31aVHD
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the job as an electrician, you are not doing a student a favor by allowing him
or her to enter the electrician program if these prerequisite abilities are seri-
ously lacking.

Types of Prerequisites

You might look at student prerequisites as failing into several broad
categories. Examples of typical prerequisites in each category are shown in
Table 2-2. ) .

Some programs may require prerequisites in only one of these cate-
gories, whereas other programs may have prerequisites in several or even all
of them.

Why Identify Prerequisites?

Identifying valid prerequisites for entry into training programs has sev-
eral benefits:

1. When essential prerequisites are identified and written down, guidance
personnel and instructors are better able to steer prospective students to
programs for which they are qualified.

2. Students’ chances of success in the training program and on the job are
maximized when they possess certain traits and characteristics essential
to completing the training and working sucessfully in the occupation.

How Many?

We used the term “essential” in the heading of this section for a reason.
Only absolutely essential prerequisites needed for successful performance
should be used to screen students. If too many prerequisites are required or
if prerequisite abilities are set at too high a level, otherwise-qualified students
might be discouraged or even denied access to a program, If, on the other
hand, too few prerequisites are identified or prerequisite abilities are set too
low, unqualified students may enter and even complete the training program
and yet be unsuccessful on the job. Make sure that prerequisites selected for
a program are essential and not just desired. If in doubt—leave it out!

Before going on, see if you can identify student prerequisites by completing -
the following Self-Check.

SELF-CHECK [1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

%
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1. Identify three specific examples of student prerequisites in each of the
four areas below. Each prerequisite should be precise enough to be

measured.
(a) Physical traits or (1)
abilities: 2)
(3)
(b) Previously (1)
learned skills: )
(3
(c) Previously (1)
learned
knowledge: (2)
(3)
(d) Previously (1)
learned
attitudes: @)
(3)

2. Identify at least two benefits of identifying essential stizdent prerequisites.
(a)
(b)

Conipai.re your respohses with those in the Ansxs'e;' Key inﬂtlri'é 'appendh'(r.

ENABLING OBJECTIVE (2]
Select Tentative Prerequisites for a Training Program
Selecting Prerequisites

One_place to start is by looking closely at the target population you
serve. Ask yourself: What abilities, attitudes, skills, ana previous education
do typical students usually bring with them? Any of the characteristics or
traits that are essential to performing in the training program or on the job,
and that you do not plan to help students acquire while in your program,
might be good candidates for prerequisites.
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EXAMPLE )

Ms. Margaret O'Niel was a nursing instructor at a community college. Her tar-
get population consisted of all high school graduates. Her program enjoyed a
high level of student demand. Ms. O’'Niel determined that one year of high
school chemistry and one year of high schoo! math would be considered to be
minimum essentia! prerequisites for entry into the nursing program, Students
needed the chemistry to master certain competencies and they needed basic
math on the job. She was probably on safe ground, here, because virtually all
of her applicants were high school graduates and most have had a course in
chemistry and math. Since her target population usually possessed some
basics in math and chemistry, it would not make much sense for Ms. O'Niel’s
nursing program to waste time teaching basic math and chemistry even
though both are essential to success in the program and on the job.

If students in your target population usually come to you without a
particular skill that is needed for success in the occupation, chances are you
will need to teach that skill in your training program and not treat it as an
essential prerequisite. )

Remember that one of the groups of students who stand to benefit
most from the competency-based approach to training are students with spe-
cial needs, particularly students with physical handicaps and certain disadvan-
taged learners. Keep your prerequisites to an absolute minimum and, if
possible, let a particularly well motivated or determined student enter your
program even though he or she may lack one or more prerequisite. Caution
such students that their chances of success—both inthe training program and
on the job—might be less than if they had all the prerequisites.

Overcoming Lack of Prerequisites

Another thing to keep in mind is that lack of some prerequisites can be
overcome. If a student without high school chemistry wanted to enter Ms.
O’Niel’s nursing program, for example, and was otherwise qualified, that pre-
requisite could be overcome by simply enrolling in a basic chemistry course
then reapplying. .

Lack of prerequisites in some basic skills such as reading and math skills
can sometimes be overcome—sometimes with dramatic results. Some highly
developed remedial programs can raise a student’s reading or math skills sev-
eral grade levels, but sometimes results of remediation are disappointing.
Lack of other prerequisites, however, cannot be overcome. All the remedia-
tion in the world cannot replace a missing limb or give a student tolerance
for working in high places. Since lack of most physical abilities cannot be
overcomé easily, using physical characteristics as prerequisites should be kept
to a minimum. ’
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Try to set the level of essential student prerequisites, particularly for
physical abilities and reading and math skills, no higher than that required on
the job. A typical violation of this usually occurs for reading ability.

EXAMPLE .
Mr. Ashmore was a plumbing instructor who was having d/fficulty recruiting
enough students to keep his program filled. When asked why he was accepting
only those students with a twelfth-grade reading level, he replied: “I've found
that students with .any. lower reading level than twelfth grade have a tough
time reading my textbook.” A little further in vestigation revealed that plumb-
ers in the local area needed to read at about an eighth-grade level on the job.
When he located training materials written at about the eighth-grade level, he
could then accept more students.

Clearly, Mr. Ashmore was basing one of his program prerequisites on a
requirement dictated by his training program (his textbook), not based on
what is required on the job. Avoid this practice. It places artificial barriers in
the way of prospective students. Sample 2-2 shows student prerequisites for
a hypothetical training program. You may find a form similar to this helpful
in listing prerequisites, especiaily in communicating prerequisites to guidance
personnel and prospective students.

It is important to remember that your list of prerequisites cannot be de-
veloped at one sitting. You cannot really be sure what prerequisites: you
should require until your entire training program is fully developed and actu-
ally tried out with students. At this point, you are making ar. educated guess;
you will be refining, adding to, and deleting as you go.

Tips

Some things to keep in mind as you identify the minimum, essential
prerequisites for each occupation in your program include:

1. Keep your prerequisites to a minimum—do not exclude students who
would otherwise be qualified.
2. Keep your target population in mind. If students typically lack a skill
or ability you think is important, you will probably have to teach it (if
_it can be learned). You cannot realistically expect students to bring it
with them. T
3. Setting the level of prerequisites too high unfairly restricts student ac-
cess to programs,
. Setting the level of prerequisites too low may be doing students an in-
justice since lack of certain traits and characteristics may hurt. their
chances of getting and holding a job in the occupation.

(U
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SAMPLE 2-2 ESSENTIAL STUDENT PREREQUISITES

Occupstion/Program: Diesel Mechanic

Below are the recommended minimuim student prerequisites for entry into this training
program. These prerequisites have been verified as essential to successtul performance in
the program and on the job. Entry into the program without one or more of these pre-
requisites may atfect a student’s chances of success in the training program and on the

job.
A. Physical Abilities, Traits. or Characteristics
1. Full use and range of both arms and hands
2. Lift 25 pounds overhead
3. Able to stand for two hours at a time
4. Reach and work in tight spaces
B. Previously Learned Skills

None

Previously Learned Knowledge . .

C.

1. Eighth-grade rcading level

2. Aad, subtract, multiply, and divide whole .numbers
D. Previously Acquired Attitudes

Mone




52

10.

11.

12,

13.

14.

15.

16.

CHAPTER 2 .

. Do not base prerequisites solely on your curriculum—try to base them

on job requirements.
Lack of certain prerequisites can be resolved through remediation or
additional training.

Little can be done about the lack of certzin prerequisites—particu]arly
physical traits.

. Do not forget to include any legal or other mandated prerequisite, such

as a health card, driver’s license, no felony convictions, and so on.
Review your prerequisites periodically. Delete any prerequisites that
students seem to be able to function successfully without or any that
you decide to help students acquire in your training program.

Work closely with recruitment, guidance, and counseling personnel. Ex-
plain why your prerequisites are, in fact, prerequisites and how much
better off a student’s chances of success are if these prerequisites are
met. Emphasize that essential prerequisites are ‘“predictors of success”™
and should be viewed as a positive element in the student selection pro-
cess rather than 2 negative one. i .

You may be able to use a single list of student prerequisitesfor all the
specific occupational titles for which you offer training. For example,
the prerequisites for entry into specialized training programs for resi-
dential electrician and industrial electrician might be very similar or
even identical, since the requirements on the job are similar. Sometimes,
however, a separate list of prerequisites might be needed for two or
more specific occupations, such as tire changer and general auto me-
chanic. In this example, students choosing the general auto mechanic
option would probably need a somewhat higher reading and math level
than someone entering the tire changer area. ’

State each prerequisite as precisely as possible so that each can be ob-
jectively assessed. ““20/30 vision”—not ‘“‘good eyesight’’; “lift 40 pounds
overhead,” not “better than average strength™; avoid listing prerequi-
sites such as Math 101 or other “fuzzy" prerequisites.

Usually, desirable student attitudes are not appropriate to use as essen--
tial prerequisites. Many desirable attitudes can be learned while in the
training prograrmn.

In programs where power equipment, hazardous materials, or dangerous
conditions exist, be cautious about accepting students who lack pre-
requisites that might make them unsafe. .

You may want to enroll certain students cn a “provisional™ basis if
they fack particular prerequisites that can be overcome through remedi-
ation or outside work.

Have your list of prerequisites verified by your advisory committee for
their validity as requirements for successful job performance.



17.

18.

19.

20.

Identifyingr Specific Occupations and Préi'e&ﬁfsﬂ% 53

Work with guidance, work evaluation, or related personnel to find valid
instruments for quickly and accurately evaluating mastery of certain
prerequisites,.such as reading level or dexterity. -
Make sure that someone has the responsibility of verifying whether a
student possesses prerequisites such as previously learned knowiedge or
skills.

If you cannot find any reliable method to evaluate whether a student
possesses a particular prerequisite (especially attitudes), you might con-
sider dropping it.

If a student or someone in authority challenges you on a prerequisite,
be prepared to show evidence (such as advisory committee meeting
minutes) showing why the prerequisite is required for entry into your
training program.

Before going on to the next section, see if you can answer the questions in
the following Selr-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completing this
SELF-CHECK. '

1.

Listed below are essential student prerequisites that were identified for
entry into a high school driver’s education course. Carefully review each
and place a check in the column to the right of each prerequisite you be-
lieve to be valid.

Valid

(a) Hold a learner’s permit
(b) 20/20 vision
(c¢) Physically able to operate steering, brake, and accelerator

(d) Tenth-grade reading level

Select a specific occupaticn that you are familiar with. Tentatively iden-
tify the minimum, essential student prerequisites for entry into 2 training
program for that occupation. Make some assumptions about the student
popwdation served, such as previous education, age, maturity level, and so
on. You may want to use a form like Sample 2-2.

Compare your responses with those in the Answer Key in the appendix.

Lx]



PERFORMANCE TEST FOR TASK 2

TASK 2: Identify Essential Student Prerequisites

DIRECTIONS

1. Make needed assumptions about the student population served.

When ready, demonstrate your ability to identify student pre-
requisites by doing the following:

For specific occupations that will be offered:

2. Tentatively identify essential student prerequisites for entry into the

program for each occupation.

3. Verify the prerequisites using an advisory committee or other means.
4. Compile a fina! list of essential student prerequisites for each occu-

pation on a form similar to Sample 2-2.

Criteria for evaluating performance;

No.| 100% mastery required YES NO
1. { Is the number of essential prerequisites for each occu-
pation held to a minimum?
2. | Is each prerequisite stated precisely?
3. | Is each prerequisite absolutely essential to successful
performance in the training program or on the job?
4. | Is each prerequisite set at a level low enough so that
qualified students may enroll but high enough to
match job requirements?
5. | Has each prerequisite been verified by appropriate

individuals within the occupation as being essential
to successful performance in the training program or
the occupation?
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When you complete this section, you will be able to:
TASK 3: Identify and Verify Job Tasks

INTRODUCTION

A competency-based training program is based on the actual tasks
successful workers perform on the job rather than on textbooks, course
outlines or other such sources removed from the job itself. Basing a
training program on the actual job tasks performed in the occupation
will help ensure that students will master the skills that will make them
competent workers. This section shows you how to identify and verify
these job tasks and compile them on a task listing upon which to build
your prograim. )

TERMINAL PERFORMANCE OBJECTIVE

To demonstrate mastery of this task, do the foliowing:

For one or more specific occupations, identify and verify specific jcb
“tasks performed by competent workers in the occupation. The com-
pleted task listing(s) should conform to all criteria listed in Performance
Test 3 at the end of this section.

ENABLING OBJECTIVES

This section is divided into several parts to help you:

[1] List benefits of basing programs on “‘competencies.”
(2] Identify broad duties within an occupation.

(3] Identify tasks performed on the job.

[4] Verify job tasks.

ENABLING OBJECTIVE [1]
List Ben«fits of Basing Programs on ‘‘Competencies”’
A Look at Human Competence

Before we look at competencies and their role in competency-based
training, let us take a minute to explore the notion of human competence.

56
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Thomas Gilbert, in his thought-provoking book, Human Competence—Engi-
neering Worthy Performance,' tells us that human competence is a function
of worthy performance. .

!” Competent people, Gilbert says, are those who can render valuable
| or worthy performance without using excessively costly behaviors.

Gilbert proposes several novel ideas about human competence which
are all in harmony with the competency-based philosophy. Table 3-1 shows
several of Gilbert’s ideas and presents some implications of them for training.

TABLE 3-1 Training Implications of Gilbert’s Human Competence ‘“Theorem

Gilbert’s Theorem Sugggsts Implications for Training

P

1. The true value of human competence is Qur sole concern in training should be
derived from actual accomplish- to help trainees acquire the ability to
ments, not from behavior. render “worthy performance” ¢n the

job. Training programs should focus
more on the outcomes of training
and less on the process of how
trainees get there.

2. Great accomplishments are worthless if 2. Training programs should blaze the
they incur great costs in terms of shortest trail possible between where
human behavior or activity. ’ each trainee is now and where he or

she needs to be.

3. A system that rewards people for their 3. Training programs should reward ,
behavior, rather than for the net re- (grades, etc.) trainees solely for suc-
sults of their behavior, breeds cessfully mastering essential job
incompetence. skillssnot for attendance, effort,

good attitude, or other behaviors.

4. We should not confuse the “plow” 4. All our program planning and instruc-
(behavior) with the *“‘crop” tional activities should revolve around
(accomplishment). the valuable accomplishment we are

after: trainees acquiring job skills and
becoming employed. '

5. Reducing the required behavior to 5. Trainees should be required to engage
reach a given performance pro- “-. - only in those activities that address
motes human competence skills they do not yet possess.

6. Knowledge and attitudes without 6. Teaching knowledge for knowledge’s
worthy performance are saxe and teaching attitudes in a
meaningless. : vacuum are counterproductive to

the human competence of trainees.

! Thomas F. Gilbert, Human Competence—Engineering Worthy Performance (New
York: McGraw-Hill Book Company, 1978), pp. 18-19.

LX)
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In developing training programs we should remember that the
competence of our trainees will be judged by their employers based on
their ability to perform in a worthwhile manner while keeping their
costly behaviors to a minimum. Job competence is being able to pro-
duce desirable results.

This concept of human competence is vitally important as we develop
competency-based training programs. Every task, every objective, every test
item, every slide, every module, and every instruction sheet should pass the
test: Will this training activity or learning resource contribute to the trainee’s
competence out there on the job? If we cannot answer affirmatively, we
have no business including it in our training program.

',4hat Are Competencies?

The worthy accomplishments Gilbert spoke of are the student compe-
tencies upon which we build competency-based training programs. Below are
sample ccmpetencies that employers or customers might consider worthy
accomplishments.

EXAMPLES: -Compe tencies

® Prepare a tax return * Build a footer

* Install a lockset , ® Type envelopes

® Make a printing plate ® Polish clinical crowns

® Rebuild an inboard engine ® Turn a taper

* Remove an obstruciion in a drain ® Fill a cavity-

¢ Investigate arson fires * Remove an appendix

¢ Graft a plant ® Pass a law »

® Apprehend a fleeing suspect * Develop a competency-based program

Notice that not one of these competencies mentions anything about
what workers know, what attitudes they hold, how hard they work, how
loyal they are, or how much they try. Each one of these sample competency
statements is a worthy performance because each results in some product or
service of value for which someone is willing to pay.

As we develop competency-based programs we should remember
that competencies are those worthy accomplishments that make the
employee valuable to the employer and that make the employer valu-
able to the customer or consumer.
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You may be squirming in your chair right now and thinking: “I agree,
accomplishments or competencies for which someone is willing to pay are
jmportant, but in my area, knowledge and attitudes are also very important.”
I couldn’t agree more. Just be very careful, however, to remeniber that it is
results that count. Let us look at an example to clarify the relationship be-
tween a worthy performance {competency) and the knowledge and attitudes
that support it.

EXAMPLE
Ms. Cox was the lead trainer for a retail company. She was putting together a
training program to teach new employees how to accept customers’ checks.
Knowing that the trainee behavior of accepting checks has three components—
skill, knowledge, and attitudes—Ms. Cox thought she would put the program
together in three distinct parts, each part covering one of these three. areas.
During the first session, she covered all the knowledge needed to cash and
accept checks, such as types of checks, endorsements, and sc on. A week
later, in the second training session, she covered the actual steps involved in
properly accepting customer checks. Finally, during the third week, she
covered the desirable employee attitudes critical to accepting checks in a
" customer-pleasing manner, such as asking for identification in a nonthreaten-
ing way. Ms. Cox was thoroughly dlsappomtad whan she learned that bad-
check losses did not go down.

Where did she go wrong? We carinot really be siire, but it looks like one
mistake that she made was Iosing sight of the real purpose of the training
program. Perhaps if Ms. Cox had been reminded that human competence is a -
function of worthy performance, she might have put the training program
together a little differently. Since accepting customer checks—correctly—is
the worthy accomplishment for which the employer is willing to pay the
employee, Ms. Ccx should have made this the overriding “theme” of the
program. ’ '

Knowledge of the parts of a check and tynes of endorsements and atti-
tudes that are needed to accept checks in a customer-pleasing manner should
only have been included if and when they contributed to the performance.
The training program, from beginning to end, should have focused on bring-
ing about the accomplishment—accepting checks—not just the behaviors to
get there. If knowledge or a critical attitude was needed at some point during
the performance, it should have been leamed then and only to the extent
that it supporied competent check cashing.’

Someone may ask you: “Just what are the competenmes reqmred by
successful employees in your occupation?” Keep the following thoughts in
mind if you are tempted to say something like: “Well, they have to know. ..
and they must have good attitudes, such as...”:

L]
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¢ Employers and the public will not pay for what someone knows or feels—
they will pay for some valuable product or service.

* Knowing everything there is to know about taking x-rays is useless unless
the technician can take an x*ray properly (worthy performance) without
too many costly behaviors (time, ruined film, overexposed patient). Hav-
ing a good attitude and treating the patient courteously is fine, but it is
results that count.

¢ Knowledges and attitudes contribute to human competence only insofar
as they aid the worker to produce worthy performances.

* Look at knowledge and attitudes as electric power with great potential for
doing work but absolutely useless without some means of transforming
that power into useful work.

Ve

/
\/Competencies Versus Tasks

Recently, the term task has been used more and more to describe the
desired student outcomes for competency-based programs. Several other
terms in use include competency, job, procedure, activity, and others. Wheth-
er you use the term “task” or any other term is really unimportant. The key
to effective program planning is how these outcomes are identified, stated,
and learned—not what they are called. In this book, the term task has been
selected to describe the outcomes of training programs for several reasons:

1. Training programs should be based on the actual activities performed on
the job for which the worker is paid. The activities are actually *““tasks.”

2. Since our focus is on training and education, skills (and even knowledges)
can be viewed as learning tasks—something to be accomplished by the
leamer. A

3. Use of the term “task” seems to imply to learners that some action is ne-
cessary on their part for mastery.

4. Task appears to be gaining in usage throughout the education and training
field.

So in the remainder of this book, task will be used to describe the student
competencies upon which training programs are built.

The Role of the Task Listing
Let us look at an example to see how vitally important a “task listing”

can be when developing a training program designed to lead trainees to com-
petence in a particular field.
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EXAMPLE : _
Mr. Ralston, assistant director at Washington Vo-Tech Center, had his hands
full. The auto body repair program was criticized during an accreditation visit
for lack of a welldefined curriculum. The auto body program consisted of a
series of courses (these courses, by the way, are frcm an actual auto body
repair program):

Term I + Term IV

Auto Body Lab [ Auto Body Lab IV
Auto Body Theory I Auto Body Theory IV
Applied Math I Auto Body Painting I1
Term II Term V

Auto Body Lab II Auto Body Lab 'V
Auto Body Theory 11 Auto Body Theory V
Re:ated Welding ' Automotive Electricity
Term III . Term VI

Auto Body Lab III Auto Body Lab VI
Auto Body Theory III Auto Body Theory VI
Auto Body Painting I

Industrial Materials

think you can see why the vi's:'u'ng team had a difficult time figuring out
‘hat was being taught in this program, Locking at the descriptions for the
ourses helped very little either. The description of “Auto Body Theory IV,”
or example, said “A continuation of Auto Body Theory II1.” When pressed
> show some kind of written document describing exactly what job skills
:udents learn in the program, the department chairman could produce only
»me general topic statements, yellowed course outlines, and a red face. The
:partment was charged with the. task (how about that-a worthy instructor
arformance) of rewriting its curriculum.

Instructors in the program disagreed over what the badly needed
uriculurn should look like and even on what it should be based. One instruc-
i wanted to base the curriculum on the units in a new textbook, whereas
1other felt sure the curriculum guide was the answer. Mr. Ralston, a recent
»mpetenicy-based convert, urged them to base their curriculum solely on the
»mpetencies (or tasks) successful auto body mechanics actually perform on
1@ job. Their initial reply was: ‘‘Between us we have 96 years experience in
e field; we darn well know what skills are needed!" Their orly trouble was

not having these skills written down. Ralston held firm and insisted that
ey develop a “task listing"” showing the competencies needed on the job.

.

.9 .
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After some trial and error and help from the auto body industry in the area,
the following list of student competencies became the basis of the training

program:
Task Listing for Auto Body Repair
Upon successful completion of the program, the student will be able
to:
A. Repairing Sheer-Meial E. Replacing Auto Sheet Meral:
Damaze: 1. Replace and align door
1. Push sheet-metal damage. 2. Replace and align fender
2. Pull'sheet metal damage. 3. Replace and aiign hood
3. Shrink metal with heat. panel
4. Repair damage with 4. Replace grille panel
plastic filler. S. Replace bumper
5. Repair damage with 6. Replace roof panel
body lead. 7. Replace quarter panel
- 8. Replace gas tank
B. Replacing Glass 9. Replace valance pane!
1. Replace windshield 10. Replace door outer )'

2. Replace door glass _ repair panel
~ Go back and take another look at the course titles originally listed for
the auto body program at Washington Vo-Tech and then look at the task list-
ing. I think you will agree that they are about as different as night and day.
Ask yourself: Which document would have more meaning for students, for
instructors, for employers, for -accrediting agencies;and -for other schools?
They’re not even close! You may think this example is a little extreme, but
it is not really. Look at almost any school catalog, curriculum guide, pro-
gram description, course outline, or even most lesson plans and see if you
can pinpoint the actual job competencies that trainees will master. Basing a
program on a written listing of clearly stated, validated job competencies—
referred to as a task listing in this book—has several benefits, some of which

are listed in Table 3-2. - '

A Word of Caution

The rest of this section outlines some specific steps you might find
helpful in identifying the competencies upon which you will base your pro-
gram. Before you begin that prccess, however, a very important word of cau-
tion is in order. )

You might look at the overall process of developing a competency-
based training program as having several major steps, such as identifying
competencies, writing objectives, developing tests, and so on. Basically,
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TABLE 3-2 Beneflits of Using a Sound Task Listing

o As students are given a copy of the task listing, they immediately see exactly what will
. belearned in the training program,

¢ Advisory committee members and others can determine exactly what competencies
make up a program.

o If alist of student competencies has been verifiad as essential for employment, a sound
argument can be made to the administration to secure the media, tools, equipment,
or consumable materials students must have to master them.

» Articulation among training institutions can be enhanced when specific tasks are listed
for programs. When a high school student moves into a post-secondary program, he
or she need not repeat instruction in those tasks identified as ‘“‘mastered.”

+ Efforts of both the instructor and students can focus on students mastering tasks on
the task listing—not on *‘covering’ material, completing chapters in books, listen-
ing to lectures, or discussing topics.

v Individualized training programs can be put together for those students who do not
want or need to complete an entire training program. Specific tasks that will lead to
employment in a specialized area within the occupation can be identified and -
masiered, )

Job competencies, stated in black and white, serve as a common language among edu-

cators, students, and employers. The task “Grill fisl;, meats, and fow!” means the ... .

same to the student, the instructor, and the prospective employer.

Development or selection of instructional media, materials, supplies, tool, equipment,
and even the instructor can be made on the basis of how each contributes to aiding
students master the tasks listed on the task listing,

Whea the task listing beccmes the ceniral focus of the program, students become task
oriented—just as on the job.

Evaluating students and assigning grades and credit can be based on mastering tasks
rather than on attendance, paper-and-pencil tests, final exams, and other such mea-

__ sures that have little to do with the human competence of trainees. "

Student transcripts and certificates can list the actual tasks mastered instead of only
time enrolled. - .

The task listing can be continually updated and revised to come ever closer to the
“ideal” list of competencies that students need.

When an instructor leaves the system, the program will not leave also. The program
will be based on job competencies—not solely on the instructor,

Job tasks can become the basic building block of the program’s curriculum. Since
occupations are made up of specific tasks for which the worker is paid, it makes far
more sense to students to learn from training materials put together task by task.

_ Courses, units, blocks, chapters, and othker arbitrary units have absolutely no
raeaning on the job and it should not surprise us that they have little meaning for
students.

lese steps fall into two distinct phases, depending on when each is under-
tken. :

Look at Figure 3-1 and notice that phase II does not begin until after
hase I is completed. Phase I involves describing the outcomes of training
1d phase II deals with developing a competency-based training program to

%
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Describing the Competent
Worker on-the-job

Developing Training Pro-
gram to Help Trainees
Get There

mwny»mTmw

-

SRR

[dentify and describe
specitic occupations

I

Identify essential
student prerequisites

f

[dentify and verify
job tasks

i

Analyze job tasks and add
necessary knowledge tasks

!

Write terminat
performance objectives

!

Sequence tasks and terminal
performarce objectives

!

Develop
performance tests

1

Develop
written tests

!

Develop draft of
leaming guides

|

Try out, field-test, and
revise leaming guides

I

Develop system to
manage learning

!

Implement and evaluate
training programs

FIGURE 3-1 Two Phases in Developing A Competency-

Based Training Program
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help students get there. Of course, as with any complex developmental pro-
cess, you will find yourself involved in many of these tasks at the same time,
and as you progress you will be returning to earlier tasks for refinement. The

oint here is not to let the development of the training program influence
the selection of outcomes.

Do not get involved with training until efter you have fully identified
the outcomes of that training.

As you go through the process of developing the task listing for your
program, blot out completely from your mind the fact that you will soon be
involved in developing training materials and activities for students to master
those competencies,

Analyzing an Occupation for Competencies

Describing the competent worker in an occupation involves identifying
and listing the worthy performances or tasks the competent worker actually
performs and is paid for on the job. This process is usually called occupa-
tional analysis. Identifying the tasks actually performed by workers on the
jobis essential if we want to develop a training program that will help trainees
acquire the tasks that will make them successful workers. You might look at
it as a *“closed loop,” as showr: in Figure 3-2. :

Tasks actually performed on the
job by competent workers

Training program @
based solely on
these job tasks
Program graduaies
@ master these job tasks
and enter the occupation
as competent workers

FIGURE 3-2 Relationship Among Job Competencies,
Training Program and Competent Trainees

L]
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If we base training programs on anything other than valid job tasks
(such as courses, texthooks, opinion, etc.) we may break this closed loop,
and we cannot be sure if students are mastering the tasks actually needed on
the job.

Occupational Analysis Terms

Before we go any further, we need to define several key terms we will
be using during the analysis process. As you look at each term, also look at
Table 3-3 to see how each term fits into the analysis process and for exam-
ples of each. You should go through this section very carefully, because
many instructors experience some difficulty analyzing an occupation—par-
ticularly their own. Perhaps this is because the tasks performed on the job
have become almost automatic over the years. o

TABLE 3-3 Occupational Analysis Outline

Occupational Anclysis Terms Examples
Occupational area or cluster Carpentry
I. Specific job or occupation I.  Residential carpenter
A. Duty A. Preparing site
1. Task 1. Establish boundary or property lines
a. Step{and technical a. Check plan for reference points
knowledge) b. Check property for existing huts
b. Step ' c. Establish first property line
c. Step . d. Etc.
d. Etc.
2. Task 2. Layout building site
a. Step a. Establish start point on property lines
b. Step b. Set up transit
c. Step ¢. Drive stake along line of sight
d. Ete. d. Ete.
3. Task ] 3. Install batter boards
a, Step a. Set batter board stakes
b, Step b. Make a grade pad
c. Ete. c. Ete.
4. Etc. 4. Etc.
B. Duty B. Building Forms
1. Task 1. Design footings for soil
a. Step a. Set depth below frost line
b. Step b. Extend excavation to solid ground
c. Step c. Use side forms if needed

d. Ete. d. Ete.
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2. Task 2. Construct square-type forms
a. Step ’ a. Determine top and bottom elevations
b. Step b. Determine size and lengths of forms
c. Ete. c. Ete.
3. Etc. 3. Etc.
C. Duty C. Instaliing rough framing
1. Task 1. Install side plates
a. Step i a. Put side plates in position
b. Ete. t. Ete.
2. Etc. 2. Ete.
D. Etc. D. Installing roof components, etc.
1. Specific job or occupation II. Finish carpenter
A. Duty A, Installing interior finish
1. Task 1. Install metal lath
a. Step a. Lap sides and ends
b. Step - b. Overlap corners
c. Step c. Apply asphalt felt
d. Ete. ) d. Etc.
2. Task 2. Install gypsum board lath
a. Step ) a. Select nails and lath
b. Stép b. Nail lath as recommended
c. Ete. c. Ete.
3. Etc.” ) 3. Etec.
B. Duty B. Construction stairs
1. Task 1. Cut and install open rise treads
a. Step —~—— - a. Cut tread to specs —
b. Step b. Cut and fit end nosing
c. Ete. c. Etc.
[. Etc. I, Ete.

Occupational Analysis Terms
Occupational Analysis: The process of analyzing or breaking down an
occupation into the worthy performances or tasks performed by workers
on the job. v ‘
Occupational Area or Cluster: A group of closely related specific job titles
that involve a common product, process, or service.
Specific Occupation or Job: A specific title assigned to workers perform-
ing essentially the same tasks usually having a distinct Dictionary of Occu-
pational Titles and/or a U.S. Office of Education Code Number.

LX)
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Duty: For instructional planning purposes, an arbitrary, convenient label
given to a broad category of similar job tasks (sometimes called blocks or
major units).

Job Task: A complete unit of work performed on the joo that results in a
completed product or service for which an employer or customer would
be willing to pay (sometimes called jobs, competencies, or simply tasks).
Task Listing: A document listing the competencies upon which a training
program is built. It is based on the actual job tasks performed by success-
ful workers in the occupation (also called competency listing).

Step: A very specific action required to carry out a task. A step is usually
completed in several seconds or minutes and is of no value in itself to the
employer or customer (sometimes called task detail, element, or perform-
ance guide). :

Essential Technical Knowledge: Knowledge such as how tight, which one,
where, why, and so on, essential to performing a step in a complete and
accurate manner,

Before going on, see if you can identify competencies from selected occupa-
tions and identify reasons for using a sound task listing by completing the
following Self-Check.

SELF-CHECK (1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

1.

For the occupations listed below, identify one example of a worthy
accomplishment or job task performed by workers on the job for which
the employer or consumer would be willing to pay.

(a) Police officer:
(b) Mason:
(c) Electrician:
(d) Tailor:
(e) Bank teller:”

List at least five benefits of usi>ng a written task listing with precisely
worded, up-to-date task statements. ’

()
(b)
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(©)
(d)
(e)

Check vour responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE {2]
Identify Broad Duties Within an Occupation

Methods of Identifying Competencies

There are several ways we could go about identifying tasks performed
in an occupation. We could (1) go out and observe workears on the job for a
length of time and record the tasks they actually perform. We could (2) meet
with a group of workers from the occupation and, together, identify tasks
performed. Or we could (3) compile a tentative listing of tasks from our own
knowledge of the occupation and other sources and have workers from the
occupation verify them. This chapter discusses the last two methods, espe-
cially the third. The first approach observing workers in the occupation—
would probably be toc costly and time consuming for most of us,

Getting Started -

If we want to compile a tentative list of tasks-te be verified by workers—
from the occupation, where do we begin? We could start by just listing the
tasks performed on the job that come to mind. This might work, but there is
another way that might be easier. First, identify the broad categories or
kinds of tasks performed on the job and then go back and identify the actual
tasks in each category. These broad categories are usually referred to as duties.

QOur thinking might be something like that described below.

EXAMPLE .

“Let's see now, I'm trying to identify the major categories of different kinds
of tasks performed‘Ey secretaries. First there's typing; secretaries spend an
awful lot of time behind a typewriter. There's a category of tasks dealing with
stenographic kinds of things. Then there’s telephone-related tasks and then
there’s filing and other clerical kinds of things. .. ." '

Below are samples of duties that fully cover the kinds of tasks typically
performed by workers in several occupations:

a7
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EXAMPLES
Occupation:  Plumber
Broad * Roughing in plumbing

- duties * Topping out plumbing
;frt:onned * Installing fixtures and appliances
on job

* Maintaining plumbing
Cccupation:  Grocery clerk

Broad ® Performing checkout duties
duties * Preparing meat for marketing
performed .

o oh Preparing produce for marketing
cn o .
r ® Stocking grocery department

® Making customer contact

Occupatdon: Livestock production worker

2road e Tending animals
duties e Maintaining facilities and equipment
performed * Feading animals

on Job ® Keeping records
® Producing feed

® Marketing animals
Relationship Between Duties and Tasks

Duties are nothing more than a means of conveniently grouping similar
tasks that are performed on the job. We could still develop a task listing and
a competency-based program without using duties at all. The only difference
would be that, without duties, we would -be working with one long list of
separate tasks. Duties simply help us to group tasks to make our program
planning efforts a little easier. Keep in mind that our aim in planning student
learning activities later will be to help students master tasks, not duties. The
saruples below illustrate the relationship between duties and tasks.

EXAMPLES

No. 1 No. 2

Emergency

Occupation:  Parts salesperson medical technician
Sample duty:  Selling merchandise . Treating wounds
Sample job 1. Conduct cash sales. 1. Apply bandage {0 open
tasks within 2. Conduct charge sales. wound on extremity.
that one 3. Identify replacement parts. 2. Dress wound with ex-

duty: 4. Take phone orders. posed organs,
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5. Prepare sales displays.’ 3. Apply inflatable splmt
6. Check cash register. 4. Immobilize spine. )

o : 5. Give emergency treat-
ment for eye burns.

6. Care for rib fracture.
duty statement and notice that each:
Describes a broad, major category of work performed by the worker in
the occupation. Duties are not the worthy accomplishments or competen-
cies we spoke of in the previous section—only a category of similar kinds
of tasks.

Communicates clearly the kind of tasks that are included w1thm the duty.

Is an arbitrary label assigned to a group of tasks and has little meaning to
workers in the occupation, Duties are not performed on the job—tasks are.

Tips

In identifying duties for a particular occupation,-you might want to

keep these tips in mind:

1.

If you were writing a book describing what the worker does in the occu-
pation, the major chapters would probably be duties. The real “‘meat”
of each chapter would be the specific tasks that workers perform and
are paid for.

. Some occupatlons are made up of as many as 10 to 15 duties; cthers

have only one or two; and some specialized occupations (such as typist)
are really a single duty within a broader occupation (secretary).: -~ _
You may want to begin duty statements with the “ing’’ form of an ac-
tion verb to show the ongoing nature of the duty and to help separate
duty and task statements (more about stating tasks later).

4. Some occupations will include duties involving activities such as super-- -

vising, training, and organizing, as well as the more common duties in-
volving actual ““hands-on” tasks.

. If you will offer training in two or more quite different specific occupa-

tional titles, you will have a separate task listing and, therefore, separate
‘duties for each {some of the duties and tasks, however might be com-
mon),

. If you offer training in two very closely related iob titles, one list of
duties may cover both even thcugh the final task listing for each might
be slightly different.

. To identify duties, think about what different kinds of activities the
worker actually performs on the job during the first year or two.

ay
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8. On any one day, a worker may be involved in performing specific tasks

in several duty areas. -

9.-The list of duties for an occupation should fully describe the major

10.

11.

12,

types of tasks normally performed. Every typical task performed by the
entry-level worker should fall into one of the duties.

A good place to look for duties is in the job description you write for
each specific occupation.

If the duty areas seem to build upon one another, list them in the order
that a typical student might go through them in a training program. If
the duties can each stand alone and the tasks in one duty need not be
learned before beginning the tasks in another, list them in alphabetical
(or other) order.

Such topics as “using equipment,” “maintaining safe environment,”
“mastering principles of electronics,” and ‘“‘maintaining professional
ethics” are not duties. None of these examples describe categories of
tasks for which the worker would be paid. Use of equipment, following
safety, electronics principles, and ethics are all areas of knowledge and
attitudes that are worihless to consumers or employers by themselves.
Using knowledge and attitudes to perform competently is what earns a
paycheck.

Identifying Duties

As you break an occupation down into duties and then go back and

plug in tasks in each duty, you may want to refer to several sources to ald
you. These include:

The occupational description

Books, pamphlets, and other information on the occupation

State, county, federal, and other publications

Previously developed occupational analysis data

Course outlines, courses of study, textbooks, workbooks

Materials from business, industry, and labor unions

Catalogs of occupational tasks and objectives

State departments of education

The Task Inventory Exchange coordmated by the Natlona_l Center for Re-

“search in Vocational Education?

Un

Universities and colleges
The ERIC (Educational Resources Information Center) System?

2The National Center for Research in Vocational Education, The Ohio State
iversity, 1960 Kenny Road, Columbvs, Ohio 43210,
3ERIC {(Educational Resources Information Center), Washington, D.C. 20202,
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The V-TECS Consortium*~—a consortium of several states and milifary
branches which publishes catalogs of tasks for a wide variety of occupa-

tions

Other schools that have compet.ency based programs

Professional and trade association sources

Employee evaluation documents used by vompan.es

Contact with workers, employers, and supervisors from within the occupa-

tion

Other instructors in similar programs
Other sources from education, business, public service, and government

Your own experience

All these sources would not be available or even useful to all program
developers. Locate the material available to you and use it. Table 3-4 shows
sample duties from selected occupations.

TABLE 3-4 Sample Duty Statements for Selected Occupations

Occupation

One Sample Duty within the Occupation

OPVD DA LN~

. Auto mechanic
. Flight attendant

Drafter

. Retail salesclerk

Secretary -
Horticulture technician

. Radio-TV repairer

. Major appliance repairer
. Outboard motor repairer
. Welder

. Electromechanical technician
. Clerk

. Seamstress

. Child-care worker

. Dental assistant

. Cashier

. Tractor mechanic

. Hotel/motel clerk

. 'Machinist

. Mortician

. Industrial trainer

. Vocational instructor

WX NAoA LN

. Servicing brakes and wheels

Preparing and seiving meals

. Developing section and cutaway views
. Stocking merchandise
. Handling mail

Applying chemicals

. Servicing amplifiers

. Repairing dryers

. Servicing ignition and charging system
. Cutting and fabricating metal

. Constructing mechanical drive systems
. Filing

. Making custom garments

. Preparing and serving meals

. Keeping records

. Performing customer services

. Maintaining implements

. Performing customer transactions

.~ Drilling and boring holes

. Maintaining records and documents

. Deveioping new training programs

. Managing the learning environment

4V-TECS (Vocational-Technical Education Consortium of States), Southern Asso-
ciation of Colleges and Schools, Commission on Occupational Education Institutions,
Atlanta, Ga. 30308.
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A Hypothetical Program

To help you follow the process of identifying student competencies for
a competency-based program, throughout the remainder of this chapter, let
us follow the process for a hypothetical program. Since we identified and de-
scribed two specific occupations {cosmetologist and manicurist) for a cosme-
telogy program in Chapter 2, let us continue with this example. The thinking
of our hypothetical instructor for identifying duties within the occupation
would probably go something like this:

ZXAMPLE

“Let's see now; I know I'll be offering training for two specific occupations
aithin my program—cosmetologist and manicurist, I guess the next step is to
identify the competencies that a successful cosmetologist and manicurist ac-
welly perform on the job. I think I'll begin by tentatively identifying the
trcad duties performed by each. I'll start with cosmetologist. Let’s see, the
ectuel services perfcrmed seem to fall into several categories—there’s cutting
hair, there's conditioning and shampooing, doing wigs, coloring hair, and giv-
ing facials, manicures, and pedicures. Now let’s look through these textbooks,
werkbooks, job descriptions, and other materials and see if I left anything
cut:~Qh yes, I forgot curling and straightening and supervising and keeping
records. Now then, it looks like the broad categories of tasks (duties) that a
ccgmetologist performs (and gets paid for) are:

. Conditioning and shampooing hair
Cutting hair

Cutting wigs - R
. Ccloring hair

. C urling and straightening hair

. Giving facials

. Giving manicures and pedicures

H. Supervising and keeping records

OMMmMO N W

It's a good thing I started with the broader of the two occupations because I
just noticed that manicurist is simply a subpart of cosmetologist. Basically,
duties F and G describe what a manicurist does, 50 I don’t need a separate Iist
of duties for manicurist.”

Even though this list of duties for our hypothetical program is tentative
and will, no doubt, be changed somewhat as the competency identification
process continues, look at these duty statements and notice:
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« How each is descriptive of the tasks included in the duty.

« That, together, they fully describe the occupation of cosmetologist.

+ That each is only a major category of tasks performed in the occupation.

« That there is no mention of use of equipment, following ethical practices,
mastering principles of chemistry, or other areas of knowledge or attltudes
that are not worthy performances.

¢ That a cosmetologist may perform one or more or no tasks from each
duty on any given day.

« That someone else could have fully described the occupation of cosmetol-
ogist with a different breakdown of duties. Several duties could have been
combined into one (such as B and C); one duty could have been split into
two (such as G). .

+ There is a limited number of duties (eight). This keeps things simpler and
more manageable.

Before going into the next section, see if you can reéognize correctly worded
duties ana write several duties of your own by completing the following
Self-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completmg
this SELF-CHECK.

1. Listed below are typical duty statements for several occupations. Some
are worded correctly and some are not. Read each one carefully and
check the appropriate column to the right.

Correct Incorrect

(a) Packaging and displaying meats
(b) Handcuff suspect

(¢} Knowing how to repair radios
1d) Understanding terminology

(e) Processing film

(f) Using hand and power tools

(g) Anatomy and physiology

Lx]
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2. Select a specific occupation you are familiar with. List at least four
correctly worded duties for the occupation. -

(a)
(b)
(c)
(d)

Compar'e"your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [3]
Identify Tasks Performed on the Job
Stating Competencies with Precision

This section focuses on the . heart of the competency identification
process—identifying the specific job tasks within each duty actually per-
formed on the job. Remember, now: forget that you will be involved in de-
veloping materials for students to learn these tasks. At this time all you want
to doisidentify them. Also keep in mind that we only want to identify-those
skills or tasks performed on the job for which someone is willing to pay.

In developing a competency-based training program, how the tasks are
stated is almost as important as the selection of the tasks themselves. Let us

" take a look at a typical competency or task statement as it might be written

by someone in the early stages of developing a competency-based training
program in photography.

Cameras

At first glance, this task appears perfectly all right. Statements just like
it appear in virtually every textbock, manual, course of study, operation
sheet, and other materials currently in use today ‘in-education and in indus-
try. Look at the statement again and see if you have enough information to
answer this question:

Exactly what will the learner be able to do upon mastering the
task as it is stated?




Identilying and Analyziag Student Competencies  ('{

The only thing we know for sure is that the trainee will be learning
something about cameras. But is is unclear whether the trainee will learn
how cameras are constructed, the different kinds of cameras, or how to take
photographs with a camera.

Task statements written in vague terms such as this are useless in devel-
oping an effective program. We should be very careful to aim for precision
in stating tasks. Precisely worded tasks communicate to all concerned (the
student, the instructor, and the curriculum specialist) exactly what the de-
sired performance is. When this is known precisely, it can be planned for,
leammed, and evaluated. The previous example would be more precise in its
meaning if worded something like this:

Shoot color slides with 35mm camera

It is now quite clear exactly what performance we are after. We want
the student to be able to shcot some color slides using a 35mm camera. It is
extremely important that tasks be stated with as much precision as possible.
This ensures that learning activities will be developed that focus on bringing
zbout the precise performance stated in the task and that the student knows
exactly what is expected, and it guides the evaluator in knowing precisely
what performance to assess. As you begin developing separate units of in-
struction called “learning packages’ for each task, you will quickly see the
value of having precisely worded tasks.

Tasks—How Narrow and How Broad?

An important thing to keep in mind is to write tasks at an appropriate
level, that is, not too specific and yet not too general. Look at the three ex-
amples below and try to identify the one written at the appropriate level for
use as a task statement for which a complete unit of learning such as a mod-
ule might be developed:

EXAMPLES

1. Prepare bakery items.
2. Prepare and serve rolls.
3. Sift ingredients.

Nctice that statement 1 is very broad and general. It is really a major duty in
cornmercial cooking that encompasses several different tasks (prepare breads,
prepare pastries, etc.). On the other hand, statment 3 is very narrow and spe-
cific. It is a single step in performing one or more tasks (more about steps

L¥]
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later). Statement 2 is stated at the proper level to be a2 competency state-
ment for a training program. Statement 2 would be a bona fide competency
to bLe included on a task listing. Look at the second statement again and no-
tice that it is written at the most appropriate level for a task statement and
that it meets the following criteria, which should be used as a guide o writ-
ing precisely worded task statements.

A Job Task
1. Is a valuable accomplishment for which an employer or consumer is wili-
ing to pay.
2. Is a complete unit of work performed on the job; when completed, the
worker feels that something has been accomplished.
3. Has definite beginning and ending points.
4. May be broken down into several procedural steps, from start to finish.
5. May be a typical assignment given to a worker on the job.
6. Results in a finished product or service or change in the work environ-
ment. . i
7. Has meaning for the trainee to want to learn; results in some meaningful
accomplishment.
8. Makes sense for the student to learn as a separate instructionai unit.
9. Begins with an action verb in the present tense.
10. Is short and precise.
11. Can usually be learned in about 6 to 30 hours.

Go back and look zt the three previous examples and see why the second
statement (“prepare and serve rolls) is a correctly worded task statement
whereas the other two are not. “Preparing bakery items” (1) is not a com-
plete unit of work, (2) has no definite beginning and end, (3) is not a single
assignment, and (4) cannot be learned in 6 to 30 hours as a single unit of in-
struction (it is really a duty). .

“Sift ingredients” (1) is not a complete unit of work, (2) is not a typi-
cal assignment, (3) does not result in a complete finished product, and (4)
has no meaning by itself for the student (it is just a step).

Components of Task Statements

In stating job tasks, remember that they always have at least two and
sometimes three components. Table 3-5 shows each component with exam-
ples of each. First, notice that each of these examples is a correctly worded
task statement. Each is a complete unit of work and each may be learned on
its own. It would make sense to develop a'separaie instructional module or
learning package for each. Now, notice from these examples that the Per-
formance describes the observable activity the worker performs on the job
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TABLE 3-5 Components of Skill Task Statements
" What is Used

Performance or Produced Any Qualifiers
Type Letier From dictation
Replace Lower unit In Mercury engine
Fabricate - Joint - Using PVC pipe
Perform Butt weld ) In the overhead position
Replace Drive shaft On four-wheel-drive vehicle
Cut Grass . With power scythe
Maneuver Vessel For anchoring
Debug Program Using computer aids
Chart Data From information supplied
Verify Cash amount In cash register
Apply Decorative trim By hand
Record Entries For cash payments
Transport Patient By wheelchair
Make Landing Using instruments
Solder Components To printed-circuit board

and is therefore the same activity that the trainee will perform in the training
program. Nctice that each is an ection verb in the present tense. The second
component, What Is Used or Produced, describes products, tools, or things
that are used or the finished product or service produced. Finally, notice
that Any Qualifiers that may be needed serve to distinguish the task from
similar tasks in the same program, such as “apply decorative frim by hand”
versus ‘“‘apply decorative trim by machine.” It is important to note that
many tasks will not always have a third component. Often, qualifiers will be
unnecessary or implied; in other cases they will appear as modifiers coming
before the other two components. Following are examples of tasks for which
qualifiers-are not needed: -

EXAMPLES

® [nstall windows.

® Replace spark plugs.
® Strike an arc.

® Lay out a building.
® Construct ellipses.
® Take inventory.

The following tasks have qualifiers (underlined) coming before what is
used or produced:

EXAMPLES
@ Cut mild steel.
® Construct wall formis.

0
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® Give a cold wave.

* Mix practice mortar.
* Apply welding notes,

Whether job tasks have all three components or just two, each task
should be precisely worded and should conform to the criteria listed earlier.
" Table 3-6 lists some performances that appear as action verbs in typical job
tasks. These may help you as you write task statements for your program.

Tips
As you write tasks, keep these additional tips in mind:

1. Each task statement should stand alone.

2. Avoid using ‘‘be able to” or “the student will” or other such beginning
phrases; they just waste time and space.

3. A worker in the occupation should be able to read the task and rate lt as
to importance and how often it is performed.

4. Use the acceptable terminology used in the occupation.

5. Try to avoid using double verbs, such as “remove and repair.”” Use the
more inclusive of the two (repair implies removing and replacing).

6. Do rot include any phrases that have to do with the knowledge needed to
perform the task; focus on the skill.

7. Do not include any mention of performing a skill safely. Safety will be
learned right along with each step required to perform the skill.

8. Avoid flowery terms such as “correctly,” “accurately,” and so on. We
assume that the student will be taught how to perform the task correctly. -

Instructors and others involved in competency-based programs should be-
come proficient in writing task statements—particularly skill-oriented task
statements. In most training programs, the great majority of student compe-
tencies will be skills. This is as it should be, since we said earlier that it is not
what the worker knows or feels that really determines his or her human con-
petence—it is what they can do—results. Knowledge and attitudes are in-
cluded only insofar as they enhance the trainee’s abdlty to accomplish re-
sults on the job.

Identifying Tasks within Duties
Now that you know how to identify duties and how to state tasks pre-

cisely, how do you go about identifying specific tasks for each duty? Just as
in identifying duties, it is helpful to look at as many sources as you can.
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TABLE 3-6 Typical Learner Performances fotr Job Tasks

Accept Dismiss Hit Order Service
Adjust Dispense Hoist Organize Set
Align Drag Inspect Originate Set up
Alter Drape Install Override Sew
Analyze Draw Instill Package Sharpen
Answer Dress Instruct Paint Shape
Apply Drill . Insure Patch Shoot
Arrange Elevate Involve Petform Sit
Assemble Establish Issue Pick Site
Assist Evacuate Jack Pick out Slice
Attach Evaluate Jar Pick up Slide
Bake Examine Jerk Pin Slip
Balance Execute Judge Pinch Solder
Bend Expose Kick Place Sort
Bleed Fabricate Knit Plan Splice
Boil File Knurl Plant Spiit
Bere File down Lable Plot Square
Braze - Fill Ladle Plow Stand
Build Fill in Level Polarize Start
Calibrate Fill out Light i Pop Sterilize
Call Fill up Lighten Position Stitch
Cast Finalize Listen Post Store
Change Find Locate Pour Straighten
Check Fit Loosen Practice String
Clean Fix Lube Prep Supervise
Cleanse Flip Lubricate Prepare Take
Climb Flush Maintain Press Tap
Collect Follow Make Quarter Tell
Comb Follow up Make up Quench Test
Combine Free —  Mark --- Raise ~ Thin

- Compensate Free up Mark off Rebuild Transfer
Complete Freeze Mask - Receive Transport
Condition Frisk Measure Recondition Treat
Conduct Fry Measure off Re-do Trim
Connect Get Measure out Remain Troubleshoot
Construct Give Meet - Remove Turn
Correct Go Mill Repair Turn off
Cook Grate Mist Replace Turn on
Curl Greet Miter Resist Type
Cut Grind Mix Rework Unlock
Darken Hand ) Moderate Rinse Untangle
Design Handcuff Modify " Rolt " Ventilate
Determine Handle Mount Run Visit
Diagnose Haul Mow Saw Wash
Diagram Heal Negotiate Scrape Wax
Direct Help QObtain Seat Weigh
Disassemble Hem Open Sell Weld

Disinfect Hide Operate Serve Yield

%



SAMPLE >1 TASK LISTING FORM

Program €x:cupation: Motorcyele Mechanics

Duty C Senvicing Electrical Svstem

Tasks wmizn This Duty:

1. Reneve and replace wiring hurness and switches.

te

Servez wnition systems.

3. Trowmieshoot battery ignition system.

4. Repus dlywheel magneto system.

5. Repar electronic ignition systen.

6. Repiir halt-wave charging system.

7. Repar full-wave charging system.

8. Repir three-phase charging system.,

9. Reper starter.

10. Repurdce generator.

11, Troricshoot malfunctioning electrical system.

Developad by: H. Hitch: B. Labrie; M. Strohaber Date 8/80

Revised: 12-12-80 . 1-10-81; :

o
o
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Sometimes it is helpful first to génerate an initial list of tasks in each duty
pased on your own experience and then go back and revise the initial listing.
If this procedure is chosen, the folluwing steps might be helpful:

STEP 1:
STEP 2:

STEP 3:

STEP 4:
STEP 5:
STEP 6:

STEP 7:

STEP 8:

STEP 9:

STEP 10: -

STEP 11: .

Write each duty at the top of a blank sheet of paper (or use a form such as
Sample 3-1)

Select one duty and begin mentally * walkmg through” that part of the occu-
pation. ‘ '

Begin listing the separate job activities or assignments that would correspond
to tasks in that duty. At this point do not bother with knowledge or atti-
tudes focus only on the activities or skills that the worker would be paid for
performing successfully (job tasks).

When you can no longer think of any more tasks, begin working on the next
duty. ’
As one task jogs your memory about a task in another duty, flip over to that
page and jot it down.

Continue this process until you feel that you have fully described all the work
activities normally performed by an entry-level worker in that occupation.
Review textbooks, curriculum guides, media, workbooks, and any resources
avzilable to see if you spot tasks that you may have overlooked.

Look over each sheet and see if vou seem to have ico many cr too few tasks
for any duty or perhaps tasks in two duties that are very closely related. If so,
you may want to combine or reword some of your original duty statements.
Carefully review the tasks in each duty and see if you need to alter the list by
adding, deleting, combining, or rewording any task statements. Remember
the criteria for precicely stated tasks.

.Arrange the sheets of paper (duties) into a logical sequence in whlch a typical
_ student might master them, -~

'Finally, when you finish editing and rewordmg, make 2 new sheet for each
duty- and copy the tasks for each duty onto the new sheet, this time listing

" tasks in logical sequence from simple to complex or basic to advanced. Be

sure to list prerequisite tasks (such as “take shorthand”) before later tasks
that call upon the worker to use the prerequisite task (such as “type letter
from shorthand”). -

-If you go through these steps very carefully, you should end up with a pretty
good tentative list of student competencies upon which to begin building a
program. Remember, however:

* This is a tentative list of competencies only—it is extremely important
that this tentative list be thoroughly validated and updated periodically.

e It is very unpor‘..ant to state all tasks with great precision. Go back and re-
view the section on stating cornpetencies if you need to. .

Remember. what you state is what you will get. The student

performance called for in the task statement is the student per-
formance you will get—no more and no less!

4%
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How Many Tasks?

You are probably wondering: “How many tasks should I end up with
In each specific occupation fur which 1 will offer training?”

Include all the tasks but only the tasks that will lead the trainee
to entry-level employment in the specific occupation.

Do not worry about trying to fit the tasks into a year, 1080 hours, two se-
mesters, four quarters, six weeks, or other arbitrary time block. You want to
identify the tasks essential for gainful employment and then (if possible)
determine how long, on the average, it will take students to master those
tasks; more about competencies versus time in Chapter 7.

As a very general rule of thumb, many occupations are made up of be-
tween 50 and 150 job tasks. This is a very general guideline only. Some occu-
pations—particularly specialized ones such as salad maker, vecepticnist,
checker, and boat rigger—wili have a limited number of tasks (and will also
probably have only a few duties at most). More complex or broader occupa-
tions, such as general drafter, secretary, and cook/chef, wil) be’ compnsed of
many tasks (and usually more duties as well).

One last caution before we move on. Make sure ycu include the “higher-
order” tasks performed on the job. These tasks will begin with action verbs
such as evaluete, diagnose, troubleshoot, modify, construct, and analyze.
Do not fall into the trap-of identifying only the routine, mechanical kinds -

—~af-things. You will probably want to list these hlgher-order tasks toward the
end of the particular duty in which they fall since students will probably be
mastering more basic tasks in that duty first.

Let us continue with the competency identification process for our
hypothetical cosmetology program. As you recall, earlier we developed a ten-
tative list of duties for a cosmetologist.

EXAMPLE
“Now I'm ready to begin identifying the actual Job tasks performed by cos- =
metologists in each duty. First I'll list each duty at the top ot’ a sheet of paper.
Now I'll go through duty by duty and try to recall each service ictually per-
formed in each duty. Let’s see, in conditioning and shampooing, there are
plain shainpoos, mild-acid rinses, dry shampoos, peroxide shampoos.. ..
“Now that I've generated a rough list of tasks in each duty from mem-
ory, I'll go through these slides and textbooks I have and see if I missed any-
thing. Also I think I'll visit the cosmetology instructor across,the county, and
- I also want to be sure and look at the task listing from the school in the next
state that's already competency-based. Oh, I almost forgot, there's a V-TECS
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catalog for cosmetology; I'll review it very carefully and make sure I'm in--
cluding the V-TECS tasks that are appropriate for my local area.

“Boy, that was a job, but [ think I have a pretty good tentative listing
here. I changed most of the original duty statements. First, I combined “cut-
ting wigs” and ‘“‘cutting hair” since the tasks under each were almost identi-
cal. I reversed the terms *conditioning'’ and shampooing” to better describe
the sequence of the tasks done on the job. I changed “coloring” to “tinting
and bleaching'’ and put it after “curling and straightening.’’ Next I combined
“facials,"” “‘pedicures,” and “manicures'’ since there were so few tasks in each
one and since they all seem to belong together in light of the manicurist op-
tion in the program. Finally, I went back through the task statements [ identi-
fied to make sure that each and every one was something the employer or
customer was willing to pay the cosmetologist to perform. I also checked
each task against the criteria listed earlier to make sure that each was written
at the proper level and was precisely worded."”

Before you go ou, see if you can identify properly worded tasks and can
write tasks by completing the following Self-Check.

SELF-CHECK {3]

Cneck your mastery of ENABLING OBJECTIiVE {3] by completing this
SELF-CHECK.

1. Below are several sample task statements. Some are correctly stated and
some are not. Read each statement and check the appropriate column to
the right. In the line below the task, indicate what is wrong with each
incorrect task statement.

Correct Incorrect

(a) Install refrigerator compressor

(b) Performing typing activities
(c) Attach acetylene hose

(d) Troubleshcoting electromechanical devices
(e) Meats

(f) Attach trailer to cab

(g) Fingerprints

(h) Principle of electromotive force

(1) Operate a drill press

7
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2. For the sample tasks below, draw one line under the performance, two
lines under what is used or produced and three lines under any qualifiers:

(a) Pan-fry meats
(b) Install bumper

{c) Remove and replace vent window

3. For one of the duty statements vou wrote for Seif-Check [2] list at least
five job tasks within the duty.

Duty:
Tasks:
(a)
(b)
(c)
(d)
(e)

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [4]
Verify Job Tasks ~—~
Why Verify Tasks?

Before the competency identification process is complete, the tentative
tasks need to be verified to check the accuracy and need for each. A program
based on out-of-date or unimportant tasks, no matter how precisely worded,
would be of little benefit to the student. The aim here is tc arrive at a final-
ized task listing that, when mastered, will lead the student to gainful employ-
ment.

The strategy for verifying our tentative tasks will be to submit the ten-
tative task listing to qualified individuals within the occupation so that they
may verify each task as being essential for entry-level employment in the
occupation. If we were developing a task listing for a program that was to be
adopted across an entire school district, a national company, or entire pro-
fession, we would probably want to use a more sophisticated method of veri-
fying tasks, such as observing workers on the job. But for now, let us focus
on submitting the tentative task list to qualified individuals.
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What are you looking for? Basically, you want to determine which tasks
on yeur task listing (as well as those you left off) should be included in the
training program. You need to strike a good compromise between wanting to
include too many because you feel “they’re needed” and too few because
«there’s just not enough time.” You might want to keep in mind that your
finalized task listing shouid represent those job skills (you'll be adding the
major units of knowledge later) that would be needed by the typical student
whom you serve to enter into successfully and remain employed in the occu-
pation(s) for which you offer training.

Now, how do you decide which tasks are worthy of inclusion in the
training program? Here are some examples of criteria you and your panel of
qualified individuals might use in deciding whether each tentative task
should be kept or deleted (and which additional tasks to add):

EXAMPLES

e Just how important is the task to the worker on the job?

e How frequently is the task performed during the first yezr or two of
employment? .

¢ How critical is the task to accomplishing the work required cr: the job?

e What percentage of workers in the occupation need the task for entry-
level employment?

® Can the task be learned micre easily after employment?
e [s the task a prerequisite task needed to perform others?
e How much time is available in the training program?

Steps in Verifying Tasks = . -

Following the steps outlined below might be helpful in verifying your
tentative task listing using a panel of qualified individuals:

STEP 1: Make sure that you have a well-developed tentative list of duties and tasks.
Go back through it one more time and make sure that the duties fully de-
scribe the different kinds of tasks performed in the occupation. See that each
task statement is precisely worded, begins with an action verb, and is very
clear and concise. Include only skill-oriented tasks that the worker is paid to
accomplish. : '

STEP 2:  Identify your panel of “experts” who will be ‘involved. These should be
people:who have firsthand knowledge of the occupation, such as new and ex-
perienced workers, former students, supervisors, and labor. Attempt to obtain
representation from a wide variety of ccmparies and types of employers. Ten
to {wenty participants may be enougii {or some programs, whereas others

. may require more. Your occupational advisory committee can serve as mem-
bers and perhaps help you identify others.

STEP 3: Decide if you will ask your participants to attend a general meeting to vali-
date the tasks or if you will be mailing a list to them or making a personal
visit. Each methiod has obvious advantages and:disadvantages.

L X



SAMPLE 3-2 TASK VERIFICATION FORM

Listed below arc tasks rentatively identified for the welding program at Hi-Point Vo-Tech
Center. Please read each task carefully and place a check mark (#7 ) to the right of each
task that you feel should be included us a required task to be mastered by graduates. Base
vour decision on how offen the task is performed during a welder's first year on the job
or how critical it is to the success of a first-year welder. Please circle any words that you

think are unclear. Add any additional tasks that you feel were omitted.

Check (v7) Tasks

That Should Be
Required of

Graduates

A. Cuiiing and Finisting Mctal

1. Drill metal using power equipment ...,

2. Cut metal with power hacksaw......... e,

3. Shear and punch metal with iron-working machine ..

4. Wire brush and grind metal with power equipment ..............

S.

6.
B. Welding with Gas Welding and Burning Equipment

1. Set up stationary and portable oxy-fuel equipment .............. - _—

2. Cut mild sceel with oxy-acetylene equipment.......oiiiieinn..

3. Weld mild steel using oxy-acetylene......oooveeiniiiiiiiiiniaiia.

4. Bronze metals with oxy-acetylene equipment ..ovvonen.... ceanae

S. Silver-bronze copper-.......en cearassacaes ceenevenanens [

6. i

7.

C. Wc!diné with Shicided Mctal Arc Welding Equipment
1. Remove and replace SMAW equipment/accessonics uueeennnnrees e

2. Strike and contro! arc and run short beads ....... ...l
3. Build pad of beads in flat position ....eoviviniiiian i,
4. Weid single and multiple lap joints—flat position «....c.oc.oneae.
S. Weld three- and six-pass tee joints—flat position .. ...............
6. Weld outside corner joints—flat position ......
7. Weld butt joints—~flat position....eeeveiiviinan.. e
8. Weld single- and multiple-pass lap joints—horizontal «............
9. Weld three- and six-pass tee joints—vertical position .............

10. Weld outside comer joints—vertical position ........ ceees

11. Weld butt joints—vertizal position c.o.ouvevuineiuiieiiainians .

12.

13,




STEP 4:

STEP 5:

STEP 6:

STEP 7:

STEP 8:

STEP 9:

STEP 10:
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‘ Devise an instrument on which you will type the actual tasks and on which

the respondents will record their responses. An instrument such as Sample 3.2
might be used for a mailed survey. Notice that the tasks on Sample 3-2 are all
“hands-on” :skills whlch are all wod.hy performances Also notice how each is
worded, . :
Develop a detalled sef. ol' instructicns that wiil make it very clear to the par-
ticipant exactly what he or she is to do, upon what basis they are to rate the
tasks, exactly how to respond, and what to do-with the completed instru-
ment, Mailed instruments will need more clarification than one used during a
general meeting or during a personal interview.
Pilot-test the instrument, its instructions, and any covering fetter vou intend
to use by having several fellow instructors, advanced students, supervisors, or
workers in the occupatlon complete the instrument just as someone on your
panel would.
Refine the instrument, have it duplicated, and send it to the individuals you
selected,
Call those who faxled to return the instrument by the date requested and ask
them to please complete the instrument and return it at their earliest conven-
ience. Offer to send a second copy if they lost or destrcyed the first.
Tabulate the results on a blank copy of the instrument cr by other means.
Carefully analyze the results of the validation process and revise the task
listing by .adding task statements writtenin by several respondents, deleting
task statements rated ‘as unimportant, and by rewording any statements
marked as unclear by respondents.”

Let us see how the tentative task hstmg was verlfled by our hypotheti-
cal cosmetology instructor. '

EXAMPLE s . ,
“Now that I have a tentative list ot' duties and tasks, I'll go back through
them-one more time to make sure that the tasks are worded precisely.

OK, the tasks look pretty good. Now I'm ready to verfiy the tasks using

a panel of experts from the field. Let’s see, I'll aim for 25 participants repre-
senting small independent salons and major franchises. I'll include first-year
cosmetologists and ‘some with more experience and I'll also include several
recent graduates from’cosmetology programs.

“Now that I have my mailing list, I need to develop my instrument.

I'll arrange the tasks in duty areas and tell respondents in the instructions to
“write in the number of times they actually pérform each task each week dur- -
ing the first two years on the job.” I'll ask three or four hairdressers in the
mall nearby to pilot-test my instrument to make sure that the dz.rncuons and'
tasks are clearly worded. - ’

“After carefully ana]yzhg the reu.m»d instruments, I added three new

tasks that were written in by several respondents; I combined twc tasks into a
single task, and selected better action verbs for three more. Respondents said
they performed two tasks infrequently, so I eliminated them. I really feel
good now about my task listing; I think I have an up-to-date list of competen-
cies that will ensure the employmen: and advancemgnt of my graduates.”

%
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PERFORMANCE TEST FOR TASK 3

TASK 3: Idertify and Verify Job Tasks

DIRECTIONS

When ready, demonstrate your ability to identify and verify job
tasks by doing the following:

For one or more specific occupations:

1. Identify duties within the occupation.
2. Identify specific job tasks performed within the occupation; use any
resources you have available—state tasks precisely. .

3. Verify the tasks using an appropriate number of qualified individuals;

use a mailed form, hold a general meeting, or conduct interviews.

learning?

91
a%

4. Revise the tentative task listing based on the results of step 3.
Criteria for evaluating performance,
No.| 100% mastery required VES | NO
Duties
1. | Do duties describe broad categorles of tasks per-
formed on the job? - .
2. | Does each begin with the ““ing”’ form of an action verb?
3. | Do the duties fully descnbe what is done in the
[~ Toccupation?
Job Tasks
4. | Is each a worthy performance the employer or cus-
tomer would pay for?
5. | Is each task a distinct unit of work or separate activity
performed on the job?
6. | Does each have a definite beginning and ending point?
7. | Can tasks be broken down into procedural steps from
| start to finish?
8. { Is each task a’job assignment or service?
9. | Does each task result in a finished product or service
or a change in the work environment?
10, | Does each have meaning for trainees to want to learn?
11. { Can each be taught and learned as a single unit of




12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

- 22,

Does each begin with an action verb in the present
tense?

Is each short and concise?

Can each be learned in approximately € to 30 hours?
Is each task precisely stated, describing exactly what
the trainee will be able to do?

Task Verification Process

Were a sufficient number of people involved in the
task verification process?

Were respondents representative and knowledgeable
of the particular occupation?

Were tasks that were consistently rated unimportant
eliminated from the tentative task listing?

Were all tasks that were consistently rated impor-
tant included in the final task listing?

Were tasks written in by several respondents added to
the final task listing?

Were words and phrases reworded when identified as
being unclear? .

Does the final list of job tasks provide a sound basis
upon which tc build the training program?

Continue with the folfowing task.

92




When you complete this section, you will be able; to:
TASK 4: Analyze Job Tasks and Add Necessary Knowledge Tasks

INTRODUCTION

To help ensure that your students will learn the job tasks listed on your
task listing as they are performed in the occupation, each task should
be analyzed or broken down into the specific skills, knowledges, and
attitudes required by a competent worker to perform the task. This
section shows you how to analyze job tasks fully to identify the com-
ponent parts of each so that you can more effectively select and devel-
op learning materials to help students master each task. This section
also shows you how to add any knowledge tasks that may be necessary
to complete your task listing.

TERMINAL PERFORMANCE OBJECTIVE
To demoustrate mastery of this task, do the following:

Given a list of verified job tasks, fully analyze each task and add any
necessaty knowledge tasks to the task listing. The completed task
analyses and knowledge tasks added should conform to all cnterla listed
in Performancé rest 4 at the end of this séction.
ENABLING OBJECTIVES

This section is divided into several parts to help you:

[1] Analyze job tasks.
(2] Add necessary knowledge tasks to the task listing. .

ENABLING OBJECTIVE [1}

Analyze Job Tasks

93
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A student who
has no skill,
knowledge, or
feeling about the
task.

1. Actual steps in performing task from
start to finish.

2. Technical knowledge nceded to per-
form steps accurately.

3. Related math, science, or background
information needed to understand or
perform task competently.

4. Safety knowledge or skill.

5. Use of any special tools, equipment,
and instruments needed to perform this
particular task.

6. Attitudes critical to performing the
task competently on the job.

~+

Any prerequisites the student
has already matered.

Student who ca

now perform th

task in a compe

tent manner at
a traince level.

Task Analysis

The next ctep in putting together a competency-based program is tc
analyze each task fully. As you recall, analyzing an occupation involve:
breaking it down into its component parts—tasks. Similarly, analyzing a task
involves breaking it down into its component parts—steps and supporting

FIGURE 3-3 Components of Job Tasks

knowledge and attitudes.

The result of a task analysis is a detailed listing of the specific skills,
knowledges, and attitudes required by the worker to perform a specific task

in a competent manner on the job. These component parts will then become
the instructional ‘“‘content’ the trainee will learn.

Task analysis is the process of identifying and writing down the
specific. skills, knowledges, and attitudes that distinguish someone
. who performs. a task competently from someone who cannot per-:
form the task at all.

1
t

* You have fully analyzed a task when you have written down (1) all the
distinct, procedural steps, (2) the facts, concepts, and other knowledges, and
(3) the critical values and atitudes that, when learned by your students, will
make them competent in that task at a trainee level. We might look at most
Jjob tasks as having six major components (for instructional planning pur-
poses, anyway) that are essential to performing the task on the job in a com-

petent manner. Figure 3-3 shows these six components.
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Now, you might ask: “Just how much knowledge, skill, and attitude
5hould be identified when analyzing a task?” A general answer to that ques- -
tion is: “All the essential skills, knowledges, and attitudes—but .only the
essential ones—that are needed by the worker to perform the task compe-
tently on the job » )

Sample 3-3 shows a form that might be helpful in analyzing tasks,
There is a space on the form for each of the six components of a typical
task. Look at Sample 3-3 and note the following points:

1. The “backbone” of the task analysis is the actual steps performed by the
worker on the job (rcmember what determines human competence).

9. The task has been fully analyzed from start to finish.

3. Any technical knowledge (“at eye level”) essential to performing a step
accurately (“Remove thermometer and read”) is listed together with the
step.

4. A specialized instrument {oral thermometer) needed to perform just this
task has been identified.

5. Related information, safety .<now1edge and Wnll and critical attitudes

' that support the competent perfcrmance of the task are listed.

Why Analyze Tasks?

Breaking a task down into its component parts before planning instruc-
tion offers several benefits:

1. Each specific step required to correctly and completely perform the task

ing activities fully teach all these steps.

2. The technical knowledge essential to performing the steps accurately
and completely are identified so that we can make sure that this knowl-
edge is learned by the student.

3. Speciaiized tools and materials needed to perform just this task can be
identified so that extra care can be taken in helping the student master
the use of these as the task is being learned. e

4. ‘Any related math, scieace, or background mformatlon needed to per-
form the task can be identified so that we can make sure that the stu--
dent learns it before or perhaps during the task itself.

5. Critical safety knowledge and skills can be spotted so that we can make
sure that our instructional materials address each safety point as it occurs.

6. Critical attitudes that are an integral part of performing the task compe-
tently can be identified and learned by the student along with the skills
and knowledges. . .

L33
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TASK ANALYSIS FORM

TASK No. C-09

Take Temperature Orally

List cach procedural step and iechnical knowledgs required to pcrlorm task from
. start to "muh on tiie job (use the back also).

L

Procedural Steps and Technical Knowledge

. Identify correct paticat and explain procedure.

()

Select oral thermometer.

A B W

6. Have patient sit or lie down quictly—patient should not have had hot or cold

Wash hands -make sure hands are thoroughly cleaned.

Remove from container and shake mercury down to 93°F (35°C)

Wipe thermometer with tissue to remove solution. -

drink or smoked: if so, wait 30 minutes.

7. Place mercury tip gently under patient’s tongue.

8. Keep in place 3 minutes.

9. Remove thermometer and read at ey« level.
Shake mercury down to 95°F (35°C).

10.

11, Clean with tissue and replace in holder.

12, Reco:d reading on pad with patient’s name, room number, time. and date.

13. Make patient comfertable;

“14. Wash hands.

Tools

List special tools, equipment,
materials, etc., needed to
perform this task:

Oral thermometer

Related

List related math, science,
or background knowledge
needed to perform this task
competentiy:

i.
2.

N

Normal body temperature.

Body heat causes mercury to expand.
. Possible resulfs of excessive temperature,

Recording reading in decimals.

_ Salety

‘and skill needed to perform

List critical safety knowledge

this task in safe manner:

W) e

Washing hands. . . o
Don't drop thermometér—glass.
Use clean thermometer.

‘Attitudes

- forming this task in a com-

List attitudes critical to per-

petent manner on the job:

VN

. Put patient at case.

Explain proccdurc courte ously.

96
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7. An outline of the procedural steps that might be included in a slide-tape
presentation, procedure sheet, or other learning resource is now avail-
able. The steps will be used to plan the slides or other visuals that we
may need and the technical knowledge will become the narration.

8. Particularly complex, new, or dangerous steps can be spotted so that
extra care can be taken in developing learning resources to teach those
steps.

9. Sequencing of tasks in a program is easier since a quick review of the six
components of a task will indicate which earlier tasks might be prerequi-
sites.

10. Developing comprehensive, objective performance tests and written tests
is much easier when the specific skills, knowledges, and attitudes re-
quired to perform the task have been identified and written down.

Let us look next at how we might identify the six basic components of
typical tasks. You might want to go back and refer to the task analysis form
in Sample 3-3.

Identifying Steps and Technical Knowledge

The steps and technical knowledge can be identified by having someone
who is competent at performing the task {such as an occcupationally compe-
tent instructor) physically “walk through” the actual pezformance of the
task, as it would be performed on the job. Each separate step performed is
written down (or spoken into a tape recorder) as it naturally occurs; video-
taping is helpful for this. As each step is identified, any technical,knowledge
that is essential to perform that step correctly, cuapletely, and safely is

added. This technical knowledge is commonly referred to as directly related.

knowledge, since it relates directly to performing each step.

Task Analysis Formats. For many years a two-column format for
dentifying steps and knowledge has been used—the left column for the “key
steps” (doing) and the right for the “essential knowledges’ (knowing) for
rach step. This format is fine except for one drawback. It tends to separate
the steps and knowledges. Since the steps and the essential knowledges are
1sed together on the job and should therefore be mastered as one during the
earning process, it probably makes imore sense to-incorporate the steps-and
tnowledges into a single list such as that in Sample 3-3.

A single-column task analysis format seems to be easier to develop and
ise in planning leaming resources. This format keeps the steps and the knowl-
:dges tied closely together, which is how they should be leamed by trainees.
Nhatever format is used, the goal is the same—to identify the actual steps
equired to perform the task on the ]Ob and the essential techmcal knowl-
dge required to perform the steps correctly )

%
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Tips

Below are several tips to keep in mind when analyzing tasks to identify

the steps and technical knowledge:

1.

Use a single-column format to keep the anaiysis simple and to keep the
steps and knowledges tied together. Use a form such as the one shown ir
Sample 3-3.

. Focus on describing the steps and technical knowledge involved in per-

forming the task on the job—not on learning the task in the training pro-
gram.

. Fully analyze the task from start to finish. Be very careful not tu skip

over steps or knowledge that have become second nature to you.

. Include implied steps that the learner will not be familiar with. Keep the

level of your studentsin mind when deciding how much detail to include.

. Begin each step with an action verb (place, insert, adjust, etc.).
. Do not include trivial steps that would be common knowledge or ob-

vious to the student, such as ““pick up pliers,” or “walk over to patient.”

. Do not go into great detail on complex steps in the analysis—you will do

that later when you develop media or other learning resources to teach
the step—right now just identify the steps and knowledges.

. Remember that the task analysis is not for use by trainees (in its present

form, anyway)—it is for the instructor’s use in planning learning activi-
ties and resources and in developing tests.

. Include essential knowledges needed to perform each step accurately

.- and safely, such as how tight, why, when, how many, what happens if

10.
11.

12.
13.

14

15.
16.

not, where, which one, and so on.

Be sure to note any cautions or danger points as they occur.

Try performing the task (or have someone else—preferably a student—
try the task) by following the steps. Revise the steps and knowledges as
needed.

Do not include knowledge that is really not needed to perform the steps.

If the task can be performed several different ways, stick to the most
common or easiest method to master.- _
Keep in mind that some basic tasks {(such as “wash hands using sterile

techniques™) may appear as a single step in the analysis of later more

complex tasks (such as “take temperature”). In this example, “wash

hands” is simply listed as a step in the more complex task without any

further analysis.

Many steps will not require any knowledge at all—do not force it.

For some tasks, shop manuals, procedure sheets, equipment directions,

" 'manufacturer’s technical bulletins, and other sources may already have
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the steps and technical knowledges identified. V-TECS catalogs have the
steps listed for each task under the heading “Performance Guide.” If
you use a source such as these, it is still a good idea to have someone try
to perform the task following the steps given to make sure that the steps
are accurate and complete. Also, you will need to add to the anaiysis the
related information, safety points, special tools, and attitudes.

Special Tools and Equipment

The second section of the task analysis form provides space to list spe-
cialized tools and equipment unique to that task. The routine kinds of tools,
instruments, equipment, and supplies that are used while the task is per-
formed can be identified by simply locking at the steps. On the analysis
form, we are interested primarily in specialized tools, equipment, or mate-
rials needed to perform this task only. The aim here is to have the student
learn to use any specialized tool when it is needed. For example, to perform
the task “deep-fry frozen foods,” the trainee would neéd to know how to
use the deep-fat fryer. It would makeé.much more serfée for the student to

2arn how to use the piece of equipmen}\vhen‘heﬁshe sees the need for it
and when the equipment can be used immediately. Showing students how to
use the fryer during a unit called “Tools and Equipment” (usually taught
during the first few weeks of a program) would be a waste of both the stu-
dent’s and the instructor’s time. Later in the program, when the student ac-
tually needed the fryer, it would have to be learmed all over again. .

Related Information

In some cases there may be information needed by the worker to per-
form a task but not directly related to the steps in performing the task. This
knowledge can be viewed as being generally related and may include math
skills, science concepts, background information, or other knowledge help-
‘ul to the workers as the task is performed. If this generally related knowl-
:dge is very complex or is required to perform severa! tasks (for example,
nowledge of how a battery works would be needed to perform the tasks
‘Change a battery,” “Service a battery,” and “Install a battery”) students
nay need to learn major units of knowledge like this as a complete, separate
it of instruction before beginning the tasks for which it is needed. (Mcre
tbout ‘these major units of knowledge later.) Any related knowledge needed
or one task only, however, should be leared right along with the task itself.

Safety

We also want to identify on the analysis form any safety-relatéd knowl-
:dge or skill the worker needs to perform the task safely on the job. Specific
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EXAMPLES: Generally Related Information

Background
Task Math Science Information
" Estimate blocks Compute area -Size of blocks;
how many
blocks in a
square foot
Grind valves Recognize . Heat causes ex- How valves work;
angles pansion.of ‘metal makeup
metal . of valve faces
Sterilize - Certain condi-
instruments tions foster
and inhibit
bacteria
growth ]
Charge a Figuring Chemical pro- How battery works;
battery ) charging cess invoived - basic electricity
: rate in battery
. . operation
Treat soil to Ratio and How herbicides Various kinds of
eliminate propor- kill weeds ‘weeds
weeds tions ‘

cautions are usually noted in the steps and technical knowledge listed in the
_first section of the_task analysis form. A separate section for safety is in-
cluded on the form to list any general safety needed throughout the perform-
ance of the task and to summarize any cautions and safety checkpoints iden-
tified as a part-of the steps. As you plan instruction, the safety section of the
form will call your attention to the safety practices that should be mastered
together with the actual steps in petforming the task.

Attitudes

The last section of the task analysis form is for identifying attitudes

that are critical to performing the task in a competent manner on thbe job.

The aim here is to present. these attitudes to the student il'fhen they are called
for in performing ‘the task. A critical attitude for the task “‘prepare patient
for major surgery” might be “assist in reducing patient’s fear or anxieties.”

Why List All Components on One Form?

The majdf ac_lvaritage' of listing the specific knowledges, skills, and atti-
tudes required to perform a task competently on one form is so that learning
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activitiés developed for the task can treat these components as a whole—just
as they are needed on the job. Let us look at some examples to see what we

mean.

EXAMPLE

Ms. Woodrow, the principal at East High Schoc!, had a very efficient schedule
worked out for next year. Mr. Lewis, the graphic arts instructor, hit the ceil-
ing when he saw that the proposed schedule had his students scheduled for
three hours of “‘theory” and three hours of “lab” each day. Ms. Woodrow
thought she had done a marvelous job scheduling classrooms and labs for
maxdmum utilization. She was quite perturbed when Mr. Lewis protested
with: “My students don’t need three hours of theory each day. The only
time my students learn theory is when they need it while performing a job

out in the shop!”

We cannot blame Ms. Woodrow totally since she/probably received the
same kind of professional training as most school administrators from aca-
demic backgrounds—heavy emphasis on administration and related areas

with little or no exposure to vocational-technical educét%lespeci'ally the

philosophy of training competent graduates. Ms. Woodrow vic ated the basic

principle underlying this particular section—students should learn knowledge
only if and when it is needed to ensure competence in a task.

We just looked at an example illustrating how not to present knowledge
to students. Now let us look at how we should.

EXAMPLE
After experimenting for many years, Mrs. Perry finally came up with a system
that worked. She had been having great difficulty with students mastering
major units of “theory’’ in the hospital-based nursing program-particularly
anatomy/physiology, bacteriology, and medical termns. When she began
teaching she included these topics very early in the two-year training pro-
gram—after all, students had to master these very important areas of theory
before they could do anything. She found, however, that she was having to
repeat much of it throughout the two years. The system that seemed to
produce the best results was to teach the specific knowledge about anatomy/
physiology, bacteriology, and medical terms when students actually needed
" that knowledge to learn a new nursing precedure. For example, while siu-
dents were learning how to “‘suction a tracheostomy,"* Mrs. Perry taught them
all the required knowledge abcut anatomy and physiology specifically relat-
ing to the tracheostomy procedure, Also included were facts and concepts
dealing with bacteriology as they related to tracheostomy.
The medical terminology directly related to this one procedure was also
taught as it came up in the process of performing the task. As Mrs. Perry con-
tinued to break her major units of “theory™ up into small bits of knowledge—

A%
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teaching each bit of knowledge when it was needed to perform a task ~she
soon had nothing left in her theory courses! Mrs. Perry reported that she was
angry that someone did not show her how to do this sooner, since it im-
-proved student test results, reduced absenteeism, and even seemed to help
reduce the first-quarter attrition rate.

If you followed this example, you got the message that the specific
concepts, facts, terms, and other knowledge needed to perform a job task
should be leamed together with the actual steps in performing the task.
After all, that is when the knowledge is needed on the job—when the task is
being performed. In a later chapter we get into developing self-contained
learning packages that will present these steps and knowledges when each is
needed. .

Not only should the technicai knowledge directly related to perform-
ing a task correctly be learned while the task is learned, but use of any
specialized tools, instruments, equipment, and materials, as-well as generally
related knowledge such as math skills, science concepts, and attitudes and
safety techniques, should also be incorporated into the learning activities for
the task itself—when each is needed.

EXAMPLE

A large copying-machine company was putting together a comprehensive
training program for its field service technician trainees. One of their trainers
was writing a training module titled “Identify and Replace Malfunctioning
Transistors.” Luckily, this trainer was of the competency-based school of
thought. After fully analyzing the task to identify the steps and technical
knowledge required to perform the task on the job, he identified the special-
ized equipment, helpful background information, safety techniques, and
math skills needed to support the competent performance of the task on the
Job. He decided to design the training module around the steps needed to
identify and replace a malfunctioning transistor but to weave into the module

when needed:
® How to use a transistor tester e How transistors are constructed
to isolate a malfunctioning and how to select proper
- transistor ) replacements .
® Safety relating to working on ® Math skills needed for computing
traasistor circuits and in transistor circuit values
soldering * How to solder transistors without

heat damage

Of course, ‘the module focused on the actual steps a technician would
perform in identifying and repiacing a malfunctioning transistor (look at the
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task again). The module began with how a transistor operates since the tech-
nician needs that knowledge right then. As each comporient of the task listed
above was needed in performing the task on the job, that knowledge was pre-
sented at that time, which was the teachable moment.

Tips

Keep these points in mind as you go about the process of breaking tasks
into the basic components of each:

1. The heart of the task analysis is the actual steps required to perform the
task from start to finish—on the job.

2. Technical knowledge should be learned right along with the actual steps
required to perform the task—not in a separate ‘“‘theory’ class separated
from the task by days or months.

3. The teachable moment for generally related knowledge such as math or
science is when that knowledge is most needed.

4. Students can master concepts, facts, and terms better if they see the need
for it and have something to “hang it on,” such as a jol)-related task.
‘Knowledge taught for knowledge’s sake is of little value. Leérning how to
read a micrometer scale in a theory class can be boring an\d\d@u/lt
Learning how to read a micrometer as a part of learning how to “inspect
machined parts” has meaning for students since they can easily see why
they are leaming it and have something to apply it to.

5. Not all tasks will have specialized tools, related information, safety points,

or critical attitudes.

Use the task analysis as your blueprint for developing learning activities,

evaluating new media and other resources, and developing tests.

Possible Results. I think we both agree that certain knowledges and
attitudes are absolutely essential to competence. I have presented a little dif-
ferent philosophy in this section concerning how and when these knowledges
and aftitudes should be learned. Basically I am saying:

While students are learning the actual hands-on skills needed to
perform a task, they should also learn the technical knowledge, spe-
cific matl: skills, and related concepts, information, safety practices, l

critical attitudes, and the use of specialized tools and equipment
needed to perform the task. .

If you will follow this basic principle, I think you will see some very sig-
nificant things begin to happen:

ay
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(a) _ ,
(b)
(c)

2. Seleci five typical tasks from a task listing. Fully analyze each task from
start to finish using a form like Sample 3-3. Include all six components on
the form that are a part of each task.

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [2]
Add Necessary Knowledge Tasks to the Task Listing

Major Units of Knowledge

The preceding section stressed the fact that knowledge directly related
to performing a task in a competent manner should be learned by the stu-
dent together with the procedural steps in performing the task. Because of
this, very few knowledge-oriented task statements will appear on the task
listing for a program. Occasionally, however, students may need knowledge
that cannot easily be learned as a part of a single task. These major units of
knowledge usually cut across many tasks. v

The distinction should be made between the major unit of kriowledge
and technical knowledge needed to perform specific skills. For 2 worker in a
commercial cooking program to ¢orrectly perform the task “prepare a meat
Ioaf,” he or she would need to know how to perform the actual steps as well
as a certain amount of technical knowledge directly related to preparing a
meat loaf, such as temperature setting, which ingredients to use, how long to
bake, and so on.

Major units of knowledge, however, are not directly related to
one task, but cut across many tasks and are listed as separate compe-
tency (task) statements on the program task listing.

For example, knowledge of how bacteria grow would not be directly re-
iated to a single task in a health occupations program, but would be a major
unit of knowledge that would centribute to the correct performance of
mary tasks, such as washing hands, giving medication, and so on. In this ex-
ample, a knowledge task might be added to the program task listing worded
something like: “Describe conditions that promote and inhibit bacteria
growth.” It is not a worthy accomplishment perforined on the iob for which

L2
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the employee is paid but, rather, is a major unit of knowledge supporting th
competent performance of many tasks, therefore not lending itself well tc
being learned as a part of any one task. These major units of knowledgc
stznd alone and are listed on the task listing with the job tasks.

You will develop complete units of instruction for these knowledge
tesks just as you will for the job tasks. Most programs will have only a very
iited number of knowledge tasks. many programs will have none.

Identifying Major Units of Knowledge

Keep in mind that knowledge tasks cannot be identified by asking
“What does the worker do on the job” like job tasks can. Actually, the
krowledge tasks cannot be identified until after the job tasks have been iden-
tified and analyzed. Once the skills have been identified and analyzed, you
czn: review the completed task analyses and ask: “What broad major units of
krowledge does the student need that seem to be common to many tasks
and would therefore not make sense to learn along with any one task?” A
good place to look is the generally related area of the task analysis form.
Trese broad areas of basic principles, concepts, facts, or other information
cutting across many tasks may be the knowledge tasks for a competency-
based program. )

Stating Knowledge Tasks Precisely

It is somewhat more difficult to write precisely worded knowledge
tasks than to write skill tasks. Let us look at a typical statement that might
be found in a more traditional course of study:

Electrical resistance

Alhough this statement does describe a major unit of knowledge that cuts
across many job tasks in an electronics program, it does not pin down what
we want the student to know about electrical resistance. Do we want the
student to define the term, explain how it happens, compute some values for
resistance, or what? We simply cannot tell from the statement as it is worded.
The statement would be much more precise if worded something like this:

Compute values of electrical resistance

Now we know what behavior we want the trainee to exhibit when complet-
ing this particular part of the training program. Equally important, we know
precisely what we have to teach and what we should test. So you can see
that just as for job tasks, precision is important for knowledge tasks. The fol-
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lowing general criteria should be helpful in stating knowledge competencies

for programs. )

Knowledge Tasks:

i. Describe broad, major units of knowledge not directly related to a singlé
skill task. ' .

2. Contribute to the worker’s overall safety, efficiency, or background
knowledge within the occupation.

3. Can be learned as a separate unit of instruction.

4. Should begin with an action verb in the present tense.

5. Should describe exactly what the student will do as evidence that he or
she possesses the desired knowledge.

6. Are listed right together with the skill tasks on the task listing for a train-
ing program.

7. Vary in number from none to a “handful.”

Components of Knowledge Tasks. You saw earlier that skill tasks
have three components: the performcnce, what is used or produced, and
sometimes, qualifiers. Knowledge tasks usually have only the first two of
these components, as shown in Table 3-7. Notice that each of these examples
covers a broad unit of knowledge that cuts across several other tasks in the

particular program.

Levels of Knowledge Tasks. Knowledge tasks can be viewed as having
several levels. At the very iowest level we are interested only in students mas-
tering basic facts, terms, and other specifics. One way to look at this lowest
level is that students can sometimes memorize these. From this lowest level,
we can go ‘higher up into levels where we want'students to do more than just

demonstrate basic knowledge.
These higher levels include:

* (Comprehension of true meanings
e  Applying principles

TABLE 3-7 Components of “Knowledge" Task Statements

Performance Area of Knowledge
Describe Structure and characteristics of teeth
Explain Operation of a cooling system
Trace Major steps in the refrigeration system
_ Describe Operation of a four-stroke engine
Identify Violations warranting arrest
Trace Flow of blood through the cardiovascular system
Explain Basic operation of a digital computer
Identily Markings and notations on a navigational chart

*
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* Analyzing or breaking down ideas or concepts
* Synthesizing parts into a meaningful whole

¢ Evaluating methods, procedures, and so on, by applying appropriate
criteria

The important thing to remember here is to make sure to state know!
edge tasks at the appropriate level. If we have a knowledge task stated:

Identify methods of reproducing copies

then all we can expect the student to be able to do is just that—identify a
certain number of copying methods. But is that all we really want the stu-
dent to learn? Perhaps the student really needs to be able to

Select the best copying method for a situation

You can see that the.ability to select the best method from several al-
ternatives is a higher-level knowledge task than simply being able to identify
the methods. Of course, as a part of learning to select the best method, the
student would first learn what the various methods are. So keep in mind as
you write task statements for major units of knowledge to specify the actual

TABLE 3-8 Typical Learner Performances for Knowledge Tasks

o :j-g;;fé«'.

Accept Convert Explain Mention Resclve
Adapt Copy Express Name - Respend
Adopt Correct Figure QOrder Restate
Allow Correlate Find QOrganize Review ~ --
Analyze Create Follow Pick Revise
Answer Decide “Form Place Say
Apply Define Formulate Plan Schedule
Appraise Demcnstrate Generalize Predict Select
Arrange Describe Give Prepare Set up
Assemble Design Grade Propose Sketch
Assess Determine Group Punctuate Solve
Associate Develop Identify Question Specify
Calculate Devise Iustrate Quiz Synthesize
Categorize Diagram Indicate Quote Tabulate
Choose Differentiate Infer Rank Talk

Cite Discuss Inspect Rate Test
Classify Distinguish Interpret Realize Trace
Compare Divide Isolate Reason Transcribe
Compile Draw {temize Recall Translate
Complete Employ Judge Recognize Underline
Compose Enumerate Label Record Use
Compute Equate List Relate Utilize
Conclude Estimate Locate Repeat Validate
Construct Evaluate Match Reply Verify
Contrast Examine Measure Report Write
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behavior you really want the learner to be able to demonstrate. If the job re-
quires the ability to analyze a situation, do not use an action verb like de--
scribe! If the ability to evaluate is called for, do not settle for explain! Table
3-8 lists typical action verbs that may help you write knowledge tasks.

How Are Kriowledge Tasks Analyzed?

Analyzing knowledge tasks is somewhat different from analyzing job
tasks. It is fairly easy to identify the steps in performing job tasks since all
we do is list each step involved in performing the task on the job. Most
knowledge tasks, however, really do not have a set procedure or step-by-
step process that is followed. The goal in analyzing knowledge tasks is to
identify the key points, facts, concepts, and so on, that the trainee needs
to master to be able to demonstrate competence in the knowledge task as
it is stated.

' Let us look at Table 3-9 to see how a knowledge task might be ana-
lyzed. Notice that this analysis looks iike an outline rather than a step-by-
step sequence of events. That is really what the task analysis for a knowl-
edge task is—a content outline.

Tips
Here are some tips to remember in analyzing knowledge tasks:

1. The analysis or outline should fully cover the major unit of knowledge
described by the task statement.

2. The content identified in the analysis shouid be sufficient to allow the
learner to perform the knowledge task at the level stated in the task, If
the performance component of the knowledge task says ‘“‘evaluate, differ-
entiate, or select,” the analysis must go beyond just listing facts. -

TABLE 3-9 Typical Task Analysis for a Knowledge Task

Task: Describe Basic Elements of Accounting

I Assets: anything of monetary value owned by a business.
A. Physical items—supplies, furniture, etc. -
B. Rights or claim—notes, etc.
C. Accounts receivable—money owed the business.
D. Cash—money, checks, money orders, bank accounts, etc.
E. Goods—raw material or inventory on hand.
F. Equipment—tools, equipment, machinery, etc.
IL  Liabilities—debts that a business owes.
A. Loans—money still owed from ioans.
B. Accounts payable—credit extended to the business for purchases.

III. Owner's Equity-—claims that the owner has against the assets of the business (total
assets minus total liabilities). Also called partner’s equity, stockholder’s equity or
capital, or net worth.

IV. The accounting equation: assets = liabilities + owner’s equity.

LX)
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3. Do not worry about how the student will learn the facts of concepts in
the analysis—at this point you just want to make sure you identify them.

4. Avoid the temptation Lo include more in the analysis than students actu-
ally need to know to function effectively on the job. Such things as his-
torical aspects and nice-to-know things are luxuries the student usually
does not have time for.

Tasks in General Areas

Some program planners may wish to add selected tasks to the task list-
ing in genecral areas.

EXAMPLES

® Orientation and shop procedures

* Empioyability skills (job-keeping skills)

e Math skills

¢ Employment skills (job-seeking skills)

e Communication skiils

e QOther areas
Remember that, for example, specific math or communications skills that
are needed for a single task should be learned as an integral part of the task
and would not be listed as a separate task on the task listing.

Whether particular tasks are added in these or other general areas de-
pends on factors such as:
* The philosophy and goals of the training program
* How much training time is available
e Whether a large number of students are lacking in these areas
 What age level and educational background typical students represent
e Whether qualified instructors are available
e Feedback from employers of previous program completers
e Other considerations

Table 3-1C lists typical task statements in general areas that might ap-

pear on task listings—notice that they are stated with precision, just as job
and knowledge tasks are.

Developing the Final Task Listing

The ultimate goal is to arrive at a finalized, verified, precisely worded
task listing that spells out the specific job tasks and the few major units of
knowledge students will need to attain their employment goals. The resulting
finalized task listing can now become the foundation upon which to build
the competency-based training program. Keep in mind that the additional
time and effort required to arrive at a valid, precisely worded task listing will
yield great dividends as the program planning process continues. Selection of
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TABLE 3-10 Typical Task Statements in General Areas

Communication Skills

Spell and define selected words in the occupation
Construct basic sentences

Coastruct complex sentences

Write a technical report

Write a summary of an oral message

Write a summary of a written message

Improve listening skills

Write aletter and memo

Prepare and deliver an oral report

Ideatify nonverbal communication techniques
Apply the problem-solving approach to job-related problems

Employment Skills

Describe employment opportunities in the occupation

Identify job openings through ads, agencies, etc.

Prepare a résumé and letter of application

Apply for a job

Participate in a job interview

Identify employee characteristics that lead to dismissal and advancement

Math Skills

Perform basic opecations using whole numbers (+ - X +)

Perfoem basic operations using fractions

Perform basic operations using decimals

Convert English units to metric )
Solve problems using ratio and proportion 7 —
Solve problems using an electronic calculator

Solve basic algebraic equations '

Compute volume and area of basic shapes and solids

Use basic measuring devices

Solve problems involving triangles

Interpret graphic data, tables, and charts

Employability Skills

Work without unnecessary supervision
Work cooperatively with others

Accept supervision with a positive attitude
Follow accepted safety practices

Leave work area clean and orderly

Keep accurate records

Dress as required on the job

Keturn tools and equipment in ready-to-use condition
Avoid wasting materials and supplies
Attend daily and on time

Avoid distracting others

Avoid horseplay
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leamning experiences, development of learning materials and media, and the
development of tests will all be greatly enhanced if a sound task listing is de-
veloped first! .
Back to our cosmetology example. Our instructor is now ready to add
any major units of knowledge that would be difficult to learn as an integral
part of specific tasks. As we look in, we hear our instructor thinking aloud:

EXAMPLE

“OX, now that I have the job tasks identified and verified, I know that I'm on
target. Since I have each task fully analyzed into its component skills, knowl-
edge, and attitudes, I can be fairly confident of selecting or developing learn-
ing materials that will teach each. I can also develop written and performance
tests that fully assess mastery of what the student must know and be able to
do to be competent. :

Now then, let's look through my task analyses and see what knowledge
seems to show up in many of the tasks. Let’s see, here's one: the structure of
hzair seems to be pretty important for many of the tasks. How hair is struc-
tured and behaves is important for cutting, shaping, bleaching, curling, and
cther tasks. Another major umt of knowledge I might need to develop a sepa
rzte learning package for is. .

Our instructor tentatively identified three major units of knowledge for
which separate units of instruction would be needed:

A-01: Describe structure and characteristics of hair.
A-03: Describe principles of chemistry relating to cosmetology.
E-01: Describe structure and characteristics of skin and nails.

After much thought and after discussing it with several instructors and salon
owners, our cosmetology instructor decided to include several tasks in gen-
eral areas that are critical to success in cosmetology. They were added as
tasks on the task listing to call the students’ attention to the importance of
each and to the fact that the student would be evaluated on each, and to call
the employer’s attention to the fact that the student had been through a for-
mal learning activity on each. The tasks in general areas added to the pro-
gram task listing included:

G-01: Display appropriate grooming and personal hygiene practices.
G-02: Apply for a job.

The finalized version of the task listing looked as shown in Sample 3-4.
Revising Tasks

As mentioned earlier, the program task listing should be revised periodi-
cally. During the first year or two of operation of the program the listing will




SAMPLE 34 OCCUPATION: Cosmetologist

TASK
LISTING

DUTY A: Shampooing and Conditioning the Hair and Scalp

Describe structure and characteristics of hair.

Set up a wet and dry sanitizer.

Describe principles of chemistry relating to cosmetology.
Mix hair solutions and colors.

Give a plain shampoo.

Give a conditioning shampoo.

Give a mild-acid rinse.

Give a dry shampoo.

Give a peroxide shampoo.

Assess hair damage and apply appropnate conditioner.
Give scalp treatment using manipulations.

Give scalp treatment using heat cap.

DUTY B: Shaping and Styling Hair, Wigs, and Hairpieces

ol.
Q2.
03.
04.
0s.
06.
07.
08.
Q9.
10.
11

12,

Select hairstyle for patron.

Give a basic scissor cut.

Give a razor cut,

Layer-cut hair.

Create a finger-wave style.

Create a hairstyle using sculptute curls.
Create a hairstyle using rollers.

Thin hair.

Blow-wave hair.

Clean-wig or hairpiece. - -
Cut, set, and stylc wig or hairpiece.
Tint wig or hairpiece.

DUTY C: Curling and Straightening Hair

Q1.

Give a cold wave.

Q2. Straighten hair chemically.
Q3. Straighten hair with a pressing comb.

113
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SAMPLE 34

N QCCUPATION: Cosmetologist
(coni'd)

TASK
LISTING

DUTY D: Tinting and Bieaching Hair

izmporary har color.
permanent hair color.

03. vity of patron.
04, n permancent hair color
03

DUTY E. Giving Fadizls, Manicures. and Pedicures

01. Dsseribe structurz znd characteristics of skin and nails.
02, Giee a facial.

03. Azply makeup.
G4. Giee a plain manic
05. Gsve an oit manic.ic.
06. Rezpair naiks,

DUTY ' Keeping Records

01. Order supplies. |

02. M:intain appoiniziznt records.

03. Reoord patron’s chemical treatinents.
04. Obiain and renew ficense.

DUTY G: Employabil:y and Related Skills

-Cl. Dnsplay approprizte grooming and personal hygiene practices.

02. Apply for ajob.
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be revised numerous times as learning materials are developed. You will find
some tasks too specific, and some too broad; some may be combined and
others broken down further into two or more tasks. After this initial period
of development, the task listing should be reviewed at least annually by ad-
visory committee members, former students, workers and supervisors in the
occupation, and others. Tasks in new and emerging areas should be added,
obsolete tasks should be dropped, and those task statements that may have
been fuzzy or difficult to develop instructional materials for should be re-
worded. Conscientious revision of the task listing will result in a training pro-
gram based on job competencies that will allow graduates to enter the job
market smoothly as productive workers.

See if you can identify and write correctly worded knowledge tasks by com-
pleting the following Self-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completing this
SELF-CHECK. .

1. Below are listed several major units of knowledge that might appear as
knowledge tasks on typical task listings. Some are worded correctly
and some are not. Read each carefully and check in the column to the
right those you feel are worded correctly:

Correct

(a) Understand operatlon of x-ray machine

(b) Demonstrate the ability to solve problems with
right triangles

(c) Identify and describe operation of components of
electrical system

(d) Marketing principles

(e) Evaluate typical building designs

2. Identify and state precisely two major units of knowledge that
miight be included on the task listing for a program you are familiar
with.

(a)
(b)

Com pare your responses with those in the Answer Key in the appendix.

3]



PERFORMANCE TEST FOR TASK 4
TASK 4:  Analyze Job Tasks and Add Necessary Knowledge Tasks

DIRECTIONS

When ready, demonstrate your ability to analyze job tasks and add
necessary knowledge tasks by doing the following:

For a list of job tasks that have been verified:

1. Fully analyze each job task using 2 task analysis form similar to
Sample 3-3.
2. Review the analysis of each job task and then add any necessary
knowledge tasks to the task listing at appropriate points.
3. Fully analyze each knowledge task,

Criteria for evaluating performance;
No.] 100% mastery required . YES NO

Analysis of Job Tasks’

-t

. {Are steps in performing each task listed as they
__|would be performed on the job?

. |Is each task analyzed frqm start to finish?

. |Does each step begin with an action verb?

. {Are trivial or obvious steps omitted?

. |Is great detail avoided on complex steps?

. {Is all essential technical knowledge needed to cor-
rectly and safely perform each step included?

. |Is all nonessential knowledge omitted?

. | Are all cautions and danger points noted?

9. |Is only one method of performing each task included
in the analysis?

10. |Has each analysis avoided mention of how the task
should be taught or learned?

11. |Is any required background knowledge such as math,
science, etc., noted?

12. {Is any special tool, instrument, or equipment needed
for this particular task noted?

AW

[o L]
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13.

14,

15.
16,

117.

18.

20.
21.

22,

Are any attitudes critical to performing task
competently on the job noted?

Any Knowledge Tasks Added

Is each knowledge task a broad, major unit of
knowledge cutting across several skill tasks?

Can each be learned as a separate unit of learning?
Does each begin with-an action verb in the present
tense?

Is each action verb at the appropriate level needed
by the trainee on the job?

Is each statement clear and concise, describing exact-
ly what trainees will do to demonstrate mastery of
the knowledge?

Analysis of Knowledge Tasks

. |Does content outline fully cover the scope of the

major unit of knowledge?

Is the content appropriate for students to master the
tusk at the level stated?

Does the analysis avoid any mention of learning or
teaching activities? .

Does the analysis inciude only the facts, concepts,
etc., essential for mastery of the knowledge task as
stated?
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Writing and Sequencing
Terminal Performance
Objectives

ldcnul‘y essential
student prerequisites

identify and describe
specific ouupanons
[

Identily and verify
job tasks
Anazlyze job tasks and add
necessary knowledge tasks

g Write terminal -—
performance objectives

Sequence tasks and terminal
performance objectives

Develop
performance tests

Develop
wnucn tests

Dcvelop draft of
Iczmmg guides

Try out, ﬁcld -test, and
revise learning guides

Develop system to
manage learning

impiement and evaluate
training programs
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F When you complete this section, you will be able to:
TASK 5: Write Terminal Performance Objectives

INTRODUCTION

Before learning materials are developed, a terminal performance objec-
tive for each task on the task listing should be written. A terminal per-
formance objective (TPO) is a very brief statement describing exactly
what the trainee must do to show that the task has been mastered. The
terminal objective describes the situation under which performance
must be demonstrated, exactly what performance is required, and how
well the trainee must perform to reach mastery. Having a well-written
objective for each tesk will help you develop appropriate learning
materials to aid students in mastering the tasks on the task listing and
will help you develop tests to determine if each task has been mastered.

To demonstrate mastery of this task, do the following:

TERMINAL PERFORMANCE OBJECTIVE

Given skill and knowledge task statements for a training program, write
a terminal performance objective for each task. Each objective should
conform to all criteria listed in Performance Test 5 at the end of this
section.

This section is divided into several parts to help you:

ENABLING OBJECTIVES

[1] List reasons for using terminal performance objectives in training
programs.

[2]" Correct poorly stated performance objectives.

{31 Write terminal performance objectives for tasks.

I

EN ABLING OBJECTIVE [1]

Lis t Reasons for Using Terminal Performance Objectives in Training Programs
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Look at this sample TPO and notice that:

1.

It is based on the task itself and actually includes the task statement al.
most word for word (roll the coins) as the performance required of the
student.

. In addition to the performance required, the objective describes what will

be given to the learner during the testing situation (loose coins and tubes)
so that the learner may demonstrate mastery of the task.

. Also included is a statement of how well the task must be performed for

the learner to be considered competent in the task (correct number of
coins and firmly packed).

. The objective indicates what materials students will need in learning the

task (coins and tubes) as well as the materials needed in testing the stu-
dent.

. We also have a pretty good idea of what instructional resources we heed

to locate or develop to help students learn the task. We need a book, film-
strip, slides, or other resource that will actually show the trainee how to
perform the task as stated in the objective (how to roll coins in paper
tubes).

. By looking closely at the objective, we also know how we should test stu-

dents (actually have them roll some loose coins).

Role of objectives. Performance objectives have been with us for a

aumber of years, but there are still instructors, trainers, curriculum special-
sts, and others who question their importance and even refuse to use them.

Developing training materials without using well-written performance

abjectives for each task is like:

A pilot taking off without a flight plan

A builder erecting a house without blueprints _

A farmer plowing land not knowing what will be grown

A tailor making a suit without having the customer’s measurements

Without clear objectives to tell us where learners are going, it is
difficult for us to develop learning activities to help them get there or
_to assess whether or not they arrived!

Just as a blueprint tells a builder where he is going and also if ne got

here, performance objectives help us plan appropriate learning activities that
vill lead students to attainment of the task and also help us to develop

c 3
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objectives, main objectives, intermediate objectives, global objectives, and
other such confusing ‘“‘educationese.” At this point just remember: one
task-—one terminal performance objective!

Benefits of using TPOs. Listed below are some of the benefits of using
a well-developed terminal performance objective for each task on the task

listing.

1. In writing the objective, the wording of the task itself can be double-
checked and refined if the trainee performance called for is not quite
on target.

2. When learners are provided with well-stated objectives, they know

exactly what performance they are going to master, under what condi-

tions they will be assessed, and how well they must perform to be judged
competent.

The instructor or curriculum planner can examine the objective (if writ-

ten properly) and determine what kinds of learning activities might be

appropriate for learning the task.

4, Also-evident from the objective is how the testing situation should be set
up and what kinds of evaluation instruments are needed.

5. The objective also reveals the major learning materials and resources
(tools, equipment, supplies, etc.) needed for learning the task and for
testing the learner over mastery of the task. )

6. If examined carefully, the performance objective may give some indica-
tion of what prerequisite tasks are needed before the learner begins
mastering a task.

@

7. A sound argument for additional tools, equipment, media, and related

resources can be made when objectives clearly indicate that these addi-
tional resources are needed to learn a task.

8. Well-stated objectives tend to help keep everyone involved in the teaching-
learning process “on task,” including trainees, instructors, media special-
ists, evaluators, and others.

9. Valid objectives can provide an excellent means of looking at program
effectiveness. v

0. Educational research indicates that simply by informing learners of the
objectives to be mastered, learning is enhanced.

1. Using well-stated objectives adds a great deal of precision to the instruc- -

tional process. By writing down the conditions under which the trainee

must perfoima, exactly what performance is required, and the specific
criteria for mastery takes much of the fuzziness out of both the teaching
and the learning process.

Once objectives have been used, they can be fine-tuned to enhance the

efficiency and effectiveness of learning.

M

.
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EXAMPLES

Components of Performance

Objectives

1. Conditions under which
learner must perform the
task to demonstrate
competence

2. Performance learner must
actually demonstrate

3. Criteria by which learner
will be judged competent

anwledge Task
Given data about a
field and crop . . .

estimate crop yield . . .

within 10% of actual
yield.

Skill Task
Given an under-
ground feeder
wire and tools

install wire . . .

according to the
National Elec-
trical Code.

Let us take a closer look at each of these three components.

125

The conditicn. The first component, the Condition, basically describes
to all concerned the setting in which the trainee will be required to perform
the task to demonstrate mastery. Sometimes the conditicn is refeired to as
the given or the situation. Remember that the condition should be written
just as carefully for knowledge objectives as skill objectives. Included in the
condition may be words or phrases relating to:

EXAMPLES
© Things
Given certain tools

Given consumable supplies or materials

Using test instruments -

Using manuals, specifications, etc.
Given-a lathe, sterilizer, or other major piece of equipment
Provided with mockups, devices, etc.

Given objects encountered on the job—soil, broken belt, patron, recipe,

etc.
* Situations

Using actual customer’s car or other live work

Under sorae simulated situation
Presented with picture, problems, case study

Given a work order, verbal instructions, blueprint, etc.

Provided with results of a diagnostic test
Provided with the data, measurements, parameters, map, schematics
Given lists of terms, parts, tools, etc.

Given a field situation

Given numbers, figures, or problems

LX]
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* Restrictions
Without the use of references, texts, books, manuals
Without help
Without calculator, special tools, tables, charts, etc.

The following tips might be helpful in writing the condition componen
of objectives:

1. Avoid a long list of specific tools, equipment, and so on; the objective
may become quite lengthy and of little use.

2. Do not include any thing, situation, or restriction that is obvious to al.
concerned, such as “given a work station, welding rods, and torch”—it
might be obvious that a welding student would have these things during
the performance testing situation.

3. Be careful not to include anything in the condition that the learner should
not be given during the testing situation. If the student must determine
what tools are needed or must locate the correct replacement parts before
performing a service, do not list these tools.and parts in the condition.
Mention any special restnctlons under which the students will have to per-
form.

4, Avoid specifying any reference to how tlie student will learn the task. Do
not use phrases such as “given a lecture on,” “given the required reading
material,” and so on. ‘The condition focuses on the testing sifuation—
not the learning situation. Remember, a student may be able to perform
as called for in the objective without ever going through any of the learn-
ing activities. e

5. Avoid making the condition too specific. For example, “given two pieces
of polyester 4 inches by 4 inches” might be too restrictive. “Given two
pieces of material” would probably be sufficient. Do not pin yourself
down unnecessarily.

6. For some knowledge objectives, no condition may be needed since, in the
testing situation, the student will be given nothing except a test contain-
ing questions. Other knowledge objectives may describe a problem-solving
situation for the condition such as “given values of resistance and voltage,”
“given a list of terms,” “given a series of problems,” and so on.

7. The condition stated in the objective should resemble as closely as possi-
ble the condition under which the trainee must peiform the task on the
job. If the worker must be able to type a manuscript on the job whea
given a handwritten draft, then “given a handwntten draft . . .” should be
the condition specified in the objective.

The performance. Remember that the Performance component is the
heart of the objective and is based on the task statement. In some instances,
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the performance component will be an exact or almost exact restatement of

- the task itself. Other times the task statement may be expanded, additional
qualifiers added or the task may be altered somewhat to describe the per-
formance you will accept in the training setting to be confident that the stu-
dent can perform the task in the job setting. Below are examples of perfor-
mance components of objectives that might have been used in TPOs written
for typical task statements. Notice how the task statements have been ex-
panded or made more specific.

EXAMPLES
Performance Component of Objective
Tasks for That Task ) ' .
1. Lay a diamond pattern .. .lay an 8-inch diamond pattern . . .
2. Clean, gap, and test spark plugs ... remove, clean, and gap the plugs
. and replace in engine
3. Prepare checks for payment .. .prepare the checks and stdbs ...
4. Measure radial pulse ... measure and record radial pulse
: rate . ..
5. Take and store cuttings .. . take cuttings and bundle . . .
6. Identify electrical components ...match pictures of components

with their names . . .

Here are some tips to remember when writing the performance com-

ponent of performance objectives:

1.

Remember that the performance is the heart of the objective—develop
it with care. :

Base the performance on the task and keep it precise.

If clearly worded, someone else should be able to read the performance
component of your objective and describe exactly what the trainee
should be able to do to demonstrate mastery of the task.

Remember that the performance component will describe what perfor-
mance will be required of the trainee in the final (terminal) testing situa-
tion to be considered competent.

Do not confuse instructor performance with student performance. Never
use “will teach,” “will demonstrate,” “will present,” or other instructor
benaviors. TPOs describe what the trainee should be able to do.

Avoid vague terms such as “demonstrate knowledge of,” “‘understand,”
“show mastery of,” “be familiar with,” “know,” “learn,” or other such
phrases that are not clearly observable.

Don’t waste time and space by using repetitive, meaningless phrases such
as “the student will be able to.”

*7
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Of course, the criteria component for a single objective may refer to the
student’s process and the finished product. The key is to specify criteria that
will determine if the trainee is, in fact, competent in performing the task as
it should be performed on the job.

Below are some tips that may be helpful in developing the criteria com-
ponent of cbjectives:

1. Keep the criteria at a level high enough to ensure entry-level employment
by the trainee. Remember that the competency-based approach will allow
each trainee to continue working on a task until a high level of mastery is
attained; do not settle for minimal competence.

2. Do not make criteria dealing with speed quite as high as would be re-
quired for an experienced worker performing the task on the job. Re-
member, the main thing that should distinguish your graduates from ex-
perienced workers is practice.

3. Avoid vague criteria such as “to instructor’s satisfaction,” “to industry
standards,” “correctly,” and so on.

4. Avoid tying the criteria to instruction. Do not use phrases such as “fol-
lowing criteria in textbook” or “according to specs in handout.” These
resources will change—criteria should not. )

5. Make the criteria comprehensive enough to include all the important in-
dicators of competence. Include criteria covering typical errors made by
trainees.

6. Do not make the criteria too restrictive. For example, if the process a stu-
dent uses is of no consequence on the job, do not include the process in
the criteria. '

7. The minithum acceptable criteria for an objective should be the same for
each student in the training program. Remember, you are holding pro-
ficiency constant and letting learning time vary.

8. If speed is particularly important on the job, you might want to mention
a reasonable time limit in the criteria (or include time as an item on the
performance test—more about that later).

Rather than spend a great deal of time developing detailed criteria to be
included in terminal performance objectives, you may wish to simply specify
a minimum score on a performance test as the criteria component. An ex-
ample illustrates:

EXAMPLE

Task: Feed Infant Patient.

Objective 1: Given patient assignment sheet and infant patient, feed the
infant. Infant must be held securely, fed appropriate formula,
and placed in crib to avoid aspiration.

LX)
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Given a damaged vehicle, paper,
pencil, and proper manuals, estimate
the cost of repair within 10% of
actual cost.

Incorrect

Correct

Given a bed occupied by a patient
and necessary linen, the student will
be able to make the bed.

Given a demonstration on inductive
reactance, learn the concept to the
instructor’s satisfaction.

Given a written draft of a letter, type
and proofread the letter so that it is
mailable and contains no errors.

Provided with a General Motors engine
having worn valves, correctly locate,
remove, grind, and replace valves
(100% mastery on test is required).

Without the use of a tax chart,
compute withcut error sales tax
for purchases ranging from $10
to $500.

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [3]

Write Terminal Performance Objectives for Tasks

Writing Objectives

As you begin writing terminal performance objectives for the tasks on
your task listing, remember to keep the task itself in mind as each objective
is written. The TPO is simply an extension of the task statement and de-
scribes what the trainee must do, under what conditions, and how well for
you to feel confident that the task has been attained in the training setting.

Whether you write them all at once or one at a time over a period of
months, you should eventually develop one TPO for each task. Do not yield

L
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to the temptation to skip over this very important step in developing an ef
fective competency-based training program. You may know exactly wha’
performance you want students to perform and how well they must perform:
it to attain each task, but your students do not. Tell them with well-writter.
objectives and your job and theirs will be a lot easier. ——-

Tips

When writing terminal performance objectives, you might want tc keep
the following tips in mind:

1. Base each terminal performance objective on a single task statement,
('J(M"L'L whether it is knowledge or skill. If the objective looks too broad, the
task may be too broad.
2. Someone else knowledgeable in the area shcould be able to read your
'))‘W\ TPO and agree with you on what you intended students to be able to
do, under what conditions they must do it, and how well. If not, your
objective is not clear enough.
3. There are excellent sources available from which you can lccate already
developed objectives and adapt them to your needs. These include
V.TECS catalogs, ERIC documents, textbooks, curriculum guides, in-
structors, and others.
xM M’w 4. If written properly, someone else knowledgeable in the area should be
able to teach from your objectives and a third person should be able to
test students on the objectives—all in basic agreement with your original
intent. .

- . ..b. Keep the reading, education, age, and maturity levels of your intended
students in mind as you develop objectives. Lower-level students may
need objectives with more detail than those needed by higher-level
students.

6. An objective cannot require the student to perform the task under all
possible conditions or demonstrate all possible performances inherent in
the task. It should, however, include all critical indicators of competence.
The task may say “test metal for hardness,” but of course you cannot
have the student test all metals using all methods. Lack of time, money,
and other resources forces you to sample the performances normally

_called for on the job. Your objective might say: “Given samples of mild,

soft-tempered, and stainless steel, use the Rockwell Hardness Test to
determine the hardness of each. Readmgs must agree with actual hard-
ness of samples +5%.”

7. Do not be afraid to revise your objectives if students find them con-
fusing or if you find it difficult to develop appropriate tests and learning
resources for them as they are stated.
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8. Have your TPOs reviewed by advisory committee members and others
from the occupation. Ask them to determine if the conditions specified
by the objectives match the conditions found on the job. Also ask them
if the criteria are realistic—difficult enough to promote competence, yet
attainable by trainees.

9. Make sure that your terminal objectives very closely simulate the job
setting. The condition that calls for the student to respond should be a
replica (identical if possible) of the setting on the job in which the work-
er will be called upon to perform. The performance called for in the TPO
should be as close as possible to the actual performance required to per-
form the task competently on the job. Finally, the criteria should in-
clude the critical things that distinguish between competent and in-
competent performance on the job.. '

10. Be sure to write the TPO for a task before you attempt to develop
media, handouts, or other learning materials to teach the task.

Loock carefully at the sample TPOs in Table 4-1 that were written for
selected task statements from typical training programs. Notice how each is
based on the task and answers the question for the student: “Just what do [
have to do, under what conditions, and how well for me to get credit for
mastering this task?”

See if you can write terminal performance objectives for tasks by completing
the following Self-Check.

SELF-CHECK 3] -

Check your mastery of ENABLING OBJECTIVE [3] by completing this
SELF-CHECK.

1. Based on the instructor’s “thoughts’’ shown below, write a correctly
worded TPO for each task; include the criteria in the objective.

(a) Task: Pressure-test water system (plumbing).
“Let’s see now, to find out if students really mastered this task, I'll
provide them with the needed tools, materials, and a pump. I'll re-
quire them to test the water suppiy lines in a building for ieaks. They
have mastered the task 1f they detect all leaks and if their pressure
readings agree with mine.’

(b) Task: Set up window display (floral merchandising).
““The final testing situation for this task should probably look some-
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TABLE 4-1 Sample Terminal Performance Objectives

Tasks Sample TPOs for Skill Tasks (Including Criteria Component)

* Apply ice ® Given an ice bag and cover, apply ice bag tc affected area of patient. Ice
bag to _bag must cover affected area and remain in place a specified length of
wound time.

*Cut wigs  ® Given a wig and patron’s instructions for cutting, cut the wig into the styl:
specified. Cut must meet with patron’s satisfaction and be completed with
in 30 minutes.

* Repair ® Provided with an automobile with damaged window mechanism, repair or
window replace mechanism so that it operates smoothly.
mechanism

® Divide line ® Using only a compass and straightedge, divide a straight line into a speci-
into equal  fied number of segments. Segments must be equal within ¥1/64 inch.
parts with
instruments

Tasks Sample TPOs for Skill Tasks (Referring to Performance Test for Criteria)

* Make * Given a patient, an x-ray unit, and the necessary materials, make 2 chest
chest x-ray x-ray. All items on the performance test should receive a “yﬁs" rating.
® Add cuffs ®Provided with a garment and verbal instructions, add cuffs as instructed.
100% mastery is required on the periormance checklist.

® Calm ® When confronted with an excited pediatric patient, calm the patient. All
pediatric items on the instructor’s checklist must have a satisfactory respqnse.
patient

Tasks Sample TPOs for Knowledge Tasks (in Ascending Level of Knowledge

Required)

@ Identify ® When shiown actual or photos of typical cast-iron and PVC fittings,
and de- identify each by name and describe the purpose of each with 100%
scribe accuracy.
fittings.

® Estimate  ® Given a sketch of a typical field project, estimate the cost of the finished
project product using current prices. The estimate must be within 5% of the actual
costs cost.

® Diagnose  ® Given specific symptoms of malfunctioning engines, indicate the most like-
problem(s) ly cause(s) and the appropriate service called for. Your responses should
and recom- match the answer key with 100% accuracy.
mend ser-
vice(s) for
typical en-
gine mal-
functions







PERFORMANCE TEST FOR TASK 5
TASK 5:  Write Terminal Performance Objectives

DIRECTIONS

When you feel you are ready, demonstrate your ability to write termi-
nal performance objectives by doing the following:

For a list of tasks that have been fully analyzed:

1. Write a terminal performance objective for each skill task.
2. Write a terminal performance objective for each knowiedge task.

Criteria for evaluating performance; 100% mastery :
No.| required g {YES| NO

Each TPO for Skill Tasks

1. | Does the condition describe what the student will be
provided with during the testing situation?
2. | Is a long list of, or obvious tools, equipment, ctc,,
avoided in the condition?
3. | Is the condition general enough to avoid being too
restrictive?
4.| Are things the student should not be given not hsted
in the condition? :
5. | Does the condition closely resemble the setting in
which the task is performed on the job?
6. | Are references to learning resources avoided in the
condition?
7.} Does the performance tell exactly what the trainee
should be able to do at the end of the learning process?
Is instructor performance not mentioned? - '

9. | Is the performance based on the task statement?
10. | Are phrases such as “the student will,” “fully,” “correct-
ly,” ete., avoided?
11. | Does the criteria component specify how well the task
must be performed?

®




12. | Are criteria at a high-enough level to ensure competence
but still be attainable?

13. | Are the major indicator_s of competence included in the
criteria? »

14. | Are vague criteria such as “to instructor’s satisfaction"”
avoided?

15. | Is mention of learning resources avoided in the criteria?
16. | If criteria are not included in the TPO, is a minimum
score on a performance test included?

' Each TPO for Knowledge Tasks

17. | If the objective has a condition, does it describe a
problem or testing situation?

18. | Does performance indicate exactly what the student
must do to demonstrate mastery of the task?

19. | Do criteria (if inciuded) specify a minimum acceptable
level of performance?

20. If criteria are not included, is a minimum score on a
written test included?

Continue with the following task.
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When you complete this section, you will be able to: .
TASK 6: Sequence Tasks and Termin;J Performance Objectives

INTRODUCTION

After terminal performance objectives for the tasks on the task listing
are written, they should be sequenced to ensure a smooth transition
from one task to another. The goal in sequencing the tasks and terminal
performance objectives for a training program is to avoid imposing a
rigid sequence on students unless absolutely necessary. The only places
in the training program where students should follow a definite se-
quence is where one task is an essential prerequisite for learning another
task. Where tasks are independent of one another, however, students
should be given the choice about which tasks to begin next. Students
will usually select tasks they are most interested in— greatly increasing
their chances of success.

To demonstrate mastery of this task, do the following:

TERMINAL PERFORMANCE OBJECTIVE

Given a task listing for a training program and terminal performance ob-
jectives for each task, sequence the duties and tasks. The sequence of
duties and tasks should conform to all criteria listed in Performance
Test 6 at the end of this section.

This section is divided into several parts to help you:

ENABLING OBJECTIVES

[1] Sequence broad duties.
[2] Sequence tasks and terminal performance objectives. -
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ENABLING OBJECTIVE (1]
Sequence Broad Duties
Why Sequence Tasks and Objectives?

Once you finalize the task listing and write a terminal performance ob-
jective for each task, you are faced with the question: “In what order should
students tackle the tasks on the task listing?”” Looking at a typical task list-
ing, you will notice that the major duties are listed in some sort of order and
the specific tasks in each duty are listed one after another.

It is important to realize that students should not be forced to be-
gin the major duties and to master the specific tasks within each duty
in the sequence in which they are listed on the task listing simply be-
cause they are listed that way'!

Of course, if anyone sits down and lists the specific tasks to be mas-
tered in a competency-based training program, some task must appear on the
list first, another task must be last, and all the rest will fall in between. This
might not be the best sequence, however, in which students should master
the tasks. In fact, for many of the duties and for many tasks within any
given duty, there may very well be no particular sequence that students
should follow.

One of the major shortcomings of traditional instruction is the rigid
sequence of instruction forced upon students. Often, the sequence in which
students encounter units of instruction is determined by:

¢ The sequence in which the current textbook being used happens to be
written

* Past history—“That’s the way we've always done it”

* The instructor’s best guess as to Wthh unit should come first, which one
next, and so on

* The course outline, curriculum gu1de or other instructional plan in use at
the tlme .

* By accident—which film, guest speaker, pleca of equipment, or other par-
ticular lecaining resource happens to be available on a given day

Two major problems.result from this kind of sequencing:

1. Tasks that are essential prerequisites for mastering other tasks do not al-
ways come right before the tasks for which they are prerequisite. Many
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times these prerequisite tasks will come weeks or months before the tasks
they are prerequisite for. Worse still, they may even come after these
tasks. Without these prerequisites being recently mastered, students have
great difficulty mastering later, more complex tasks.

2. Individual students have little or no choice about which task they will be-
gin working on next. Many students react negatively to having the se-
quence for an entire training program rigidly laid out from start to finish.
The approach to sequencing described in this section is aimed at ad-
dressing these two shortcomings.

How Much Sequence?

The position taken by this author is to avoid imposing a definite se-
quence of learning on students unless there is a sound educational reason to
do so. The only justifiable reason for forcing a particular sequence on stu-
dents is if a task happens to be an essential prerequisite that is needed to mas-
ter another task. If learning how to “write shorthand symbols” is a pre-
requisite task for learning how to *‘take shorthand,” obviously it shouid
come first. However, if leaming how to “make a felony arrest” is not needed
to successfully learn how to .“complete a suicide report,” why force every
law-enforcement trainee to master one before the other? Why not give the
trainee (if possible) a choice as to which task will be begun next?; '

When glven a choice, students tend to select tasks to work on that
they are most interested in!

This may not seem like much at first glance, but look carefully at what
happens when learners are given the freedom to concentrate their current ef-
forts where their interests lie. If students are working on tasks they select
(within reason), some desirable things occur:

* Attendance and tardiness problems decrease.

* Student motivation is much easier to develop and maintain.

* Students take a more positive attitude.

e Students have more incentive for success.

* Students’ chances of successfully completing the task are greatly enhanced.

» Fewer duplicate tools or pieces of equipment will be needed since fewer
students will be working on the same tasks at the same time.

e Students can begin the next task with a success experience behind them
and with a positive feeling about themselves and the program. '
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Giving students a choice about what they will learn next is certainly not
a cure-all, but it will help in dealing with many of the problems faced by in-
structors—especially those dealing with student attitudes. Of course, students
must still master all the required competencies for the training program, but
they should, whenever possible, have some choice in which task they learn
next.

Some programs will allow for much greater student choice than others.
The goal is to keep the rigid structure to a minimum, As we increase the stu-
dent’s options, we also increase the student’s chances for early success in the
training program. Chapter 6 explains how to provide students with the neces-
sary learning materials to work on various tasks in the program.

Sequencing Duties

The first step in sequencing your training program is to sequence the
major duties. Remember that you want to avoid imposing a rigid sequence
on students unless absolutely necessary. Let us look again at the duties for
our hypothetical cosmetology program.

EXAMPLE: Duties in Hypothetical Cosmetology Program
. Shampooing and conditioning the hair and scalp
Shaping and styling hair, wigs, and hairpieces

Curling and straightening hair

. Tinting and bleaching hair

Giving facials, manicures, and pedxcures

Keeping records—

. Employability and related skills

QmMMhbam e

In deciding on the most efficient sequence in which students should
tackle these duties, the instructor should ask:

Are the tasks in a duty essential prerequisite tasks for success-
fully mastering the tasks in another duty? If so, that duty should come
first in the sequence. If not, students should be allowed to begin ' work-
ing on the duties in the sequence they choase. '

Sample 4-1 shows the sequence of duties that might have been de-
veloped for our cosmetology program. Our hypothetlca.l mstructor s thmkmg
went something like this:

LX)
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EXAMPLE

Now I'm ready to pin down the best sequence for my students to go through
the training program. I'll start by sequencing the seven duties. After looking
at the kinds of tasks in each duty, I think the only duty that includes tasks
that are prerequisite for other tasks is duty A. Tasks such as “‘describe struc-
ture and characteristics of hair,” ‘‘describe principles of chemistry relating to
cosmetology,’’ “mix hair solutions,” and one or two others are needed to
master other tasks in the program. Therefore, I'll have each new student begin
with duty A. The tasks in the other six duties seem to be independent of one
another, so students should be able to choose the order in which they begin
these duty areas.

Look at Sample 4-1 and notice that students should begin the training
program by mastering the tasks in duty A. Once A is completed, the student
has a great dea! of choice about which duty will be begun next. Students
may select duties B through F. When duties A through F are completed,
duty G is completed. Notice that the student must master the tasks in all the
duty areas to complete the program successfully. In this example, duties ap-
pearing above another duty should be completed first. Alsc notice in Sample
4-1 how “wide” the sequence is horizontally. A straight vertical sequence
with one duty under the other eliminates student choice and is nothing more
than the traditional lock-step approach. You may wish to use a form some-
thing like Sample 4-1 for students to use to help them determine which duty
to begin next. Finally, notice that Sample 4-1 shows the sequence of duties
for those students pursuing the cosmetologist option within the program.
Students interested in specializing in the manicurist area would work only
on duty E.

Tips
These tips might be helpful in sequencing duties:

1. Include as much choice as you can in sequencing duties.

2. “High-risk” students should perhaps be encouraged to begin on the least
difficult duty or on a duty that might lead to basic employment if the
student exits early.

3. A form such as Sample 4-1, enlarged and posted on a wall, may be useful.

4. If your programn provides training in two or more specific occupations
thai are quite different, you probably need a separate sequence of duties
for each.

5. You may want to encourage trainees to master fully all tasks in the duty
they have selected to work on first before beginning tasks in another duty.

*3
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This provides a little more continuity, makes your record keeping. some-
what easier, and cuts down on the variety of different kinds of materials,
supplies, and tools that must be readied. Completing all the tasks success-
fully in a duty gives the student a sense of accomplishment that is not
possible if the student randomly skips around from duty to duty. There
may be times, of course, when a student may need a task in another duty
before all the tasks in one duty are completed.

6. In sequencing duties, do not concern yourself with the sequence in which
the tasks making up each duty are performed on the job. Your concern
here is to develop an efficient learning sequence.

7. Use boxes or large circles to represent duties and write in the name and
identifying information for each duty. Use lines to show the relationship
among duties. Show a “start” and a ““finish” point.

Before going on to the next section, see if you can sequence duties by com-
pleting the fcllowing Self-Check.

SELF-CHECK [1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

1 List three benefits of allowing students to decxde which ta.sk they will
work on-next.
(a)
(b)
(c)

2. Below are duties for two occupations listed in alphabetical order. Based
on the tasks implied to be in each duty, develop a sequence of duties for
each occupation similar to Sample 4-1. Remember to keep the sequence
as wide as possible horizontally. Focus only on the sequence needed to
enhance learning—not the sequence performed on the job.

(a) Homemaker
Caring for children
Cleaning and caring for clothes
Cleaning and sanitizing the home
Managing finances
Planning, preparing, and serving meals
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(b) Nurse’s Aide
Assisting patients in physical movement and transport
Assisting with medical treatments
Assisting with nutrition and elimination needs of patients
Caring for personal needs of patients
Maintaining a clean, safe environment

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE (2]
Seaquence Tasks and Terminal Performance Objectives
Sequence Tasks to Enhance Learning

Just as in establishing the sequence for the major duties within a pro-
gram, the sequence of specific tasks within each duty should allow for as -
much student choice as possible. Simply because the tasks are listed on the
task listing in a particular sequence is no reason to require students to master
the tasks in that sequence. The only tasks that students should be required
to attain before others are those tasks that are prerequisite for successfully
mastering other tasks. Keep in mind that since there will be one terminai
performance objective for each task, sequencing the tasks also sequences the
terminal objectives.

Once the duties have been sequenced, you should then look at the tasks
in each duty and establish a sequence that will enhance leamning. Let us look
at an example. LT *

EXAMPLE: Small Engine Mechanics Program
Duty C: Maintaining Fuel System
Tasks: C-01: Identify and explain operation of fuel system components.
C-02: Service fuel tank and hoses.
C-03: Service carburetors.
C-04: Service fuel pumps.,
C-05: Diagnose and repair ma]functxomng fuel system.

Sample 4-2 shows the sequence of tasks for this example. Notice that
when students begin duty C they must begin with task C-01, since it is at
the very top. Apparently. C-01 is prerequisite for the other tasks in that
duty. Upon mastering C-01, howeve:r, notice that students have a <hoice
about which task will be begun next—either C-02, C-03, or C-04. Notice also
that these three tasks, as well as C-01, must be mastered before C-05 is be-
gun. In developing this sequence of tasks for this particular duty we tried to
keep two points in mind.
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SAMPLE 4.2 SEQUENCE OF TASKS

Program/Occupation: _Small Engine Mechanic

Duty: C : Maintaining Fuel System

C-01: Identify and explain operation of fuel system components.
C-02: Service fuel tank and hoses.

C-03: Service carburetors.

C-04: Service fuel pumps.

C-05: Diagnose and repair malfunctioning fuel system.
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When sequencing tasks, sequence prerequisite tasks immediately
prior to tasks for which they are prerequisites. Also remember to give
students as much choice as possible in determining the sequence in
which they will master independent tasks.

Tips

The following tips should prove helpful as you sequence the tasks with-
in each duty:

1. If the tasks in a duty are independent of one another and the tasks can

be learned in any sequence, avoid imposing a sequence on students. The
sequence of eight independent tasks, for example, would look like this:

EXAMPLE: Sequence for Eight Independent Tasks

. )
/
OO OOOE
2. If one task is dependent on another, it should appear below that task in

the sequence. For example, if task 06 should be learned before task 07,
task 07 should come below task 06 in the sequence of tasks.

EXAMPLE: Sequence for Two Tasks, One Dependent on the Other

3. When there is a combination of dependent and independent tasks, be
careful to saquence the tasks to give students a choice in choosing the se-
quence for the independent tasks while ensuring that dependent tasks
appear in the sequence at the appropriate point. If a task appears above
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other tasks in the sequence of tasks, it is a prerequisite for the tasks be-
low it. Tasks on the same level are independent tasks which may be com-
pleted in any sequence. They are usually connected by lines with arrows
on both ends.

EXAMPLE: Combination of Independent and Dependent Tasks in a Partic-
ular Duty

4, If you are unsuig whether a particular task (task 15) is prerequisite for
another (task 16), ask yourself: “Could a typical trainee master task 16
without the benefit of having.mastered task 15?” If the answer is yes,
the two tasks are independent and 15 is not prerequisite for 16.

5. Avoid imposing any “artificial” sequence on students. Sequences based
on any of the following should be avoided:

a. This is the sequence we have always followed.

b. This seems to me to be the logical sequernce.

c. This closely matches the sequence followed in our textbook.
d. This is the'sequence in which I learned it. a

6. Do not concemn yourself with the sequence in which tasks are normally
performed on the job. Just because carpenters will normally “build a
wall’ before they “install windows” does not mean they must be learned
in that order.

7. Look closely ‘at the terminal performmance objective and the task analysis
you develop for each tack. These will assist you in spotting tasks that
may be prerequisite for others. '



10.

11.
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. Be willing to revise your task sequence as needed. If students seem to be

having difficulty mastering task 14 without first mastermg task 13, you
may want to establish 13 as a prerequisite for 14.

. You may want to prepare one overall sequence chart for your entire

training program. You might do this by completing a sequence of tasks
for each duty similar to Sample 4-2 and then photographically reducing
each sequence of tasks and pasting them up on a single sheet along with
a sequence of duties.

Give students a copy of the sequence of tasks you develop for each duty
immediately when they begin each new duty. If you have the sequence
of tasks for each duty all on the same sheet, give the student a copy the
first day. Encourage each student to check off, color in, or otherwise
keep track of each task as it is mastered. This can serve as a valuable
motivator as well as an excellent management tool.

Have other instructors, students, advisory committee members, or others
review your sequence of tasks to help you spot problem areas.

Closely observe the first several students who follow your sequence of
tasks. Be prepared to adjust the sequence if needed.

See if you can sequence tasks by completing the following Self-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE (2] by coifipleting this
SELF-CHECHK.

1.

For the sequence of tasks shown below, answer the fcllowing questions.

(a) On which task(s) may a student begin this duty?

(b) In what order must tasks 03, 04, and 05 be completed?

(c) Which tasks must be completed before 06 is begun?

{d) Which tasks must be completed before task 09 is begun?

Lx
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2. Based on the description given below of the relaticnship among tasks in a
hypothetical duty, develop -a sequence of tasks similar to the one shown
above. “Students must begin with task 01, proceed to task 02, and then
to task 03. They can then begin 04 or 05, but both must be completed
before going any further. After 04 and 05 are finished, 06. 07, 08, or 09
may be begun. Task 10 can be started only after 09 is completed.”

Compare your responses with those in the Answer Key in the appendix.

Continue with the following performance test.



FPERFORMANCE TEST FOR TASK 6

TASK 6: Sequence Tasks and Terminal Performance Objectives

DIRECTIONS

When you feel you are ready, demonstrate your ability to sequence
tasks and terminal performance objectives by doing the following:

For a task listing for which task analyses and terminal perfor-
mance objectives has been developed:

1. Sequence the duties included on the task listing (use a form like
Sample 4-1)

2. Develop a sequence of tasks for the tasks in each duty (use a form
like Sample 4-2).

Criteria for evaluating performance;' 100% mastery
No.| required YES | NO

Sequence of Duties

1. | Is the starting point clearly shown?

2. | Is the sequence of duties clearly shown? : .
3. | Do prerequisite duties appear in the sequence above
other duties for which they are prerequisite?

4. | Is the sequence as wide as possible horizontally with
an absolute minimum of prerequisites?

5. Is each duty labeled for easy identification?
6.1 Is the sequence based on learning sequence and not
the sequence performed on the job?

7.1 Is the finishing point clearly shown?
Each Sequence of Tusks

8. | Are prerequisite tasks listed above tasks for which
they are prerequisites? ,

- 9.{ Are tasks labeled in some way for easy reading?

10. | Is each sequence of tasks as wide as possible horizon-
tally with a minimum of prerequisites?

11. ] Is the sequence of tasks in each duty clearly shown?

12. | Is the sequence of tasks based on learning sequence
and not the sequence performed on the job?
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When you complete this section, you will be able to:
TASK 7: Develop Performance Tests

INTRODUCTION

The only way to be confident that your students have acquired the
tasks in your program is to.have.them-perform-each-task so that you
can-evaluate-their-performancesfor®mastery: Since most of the tasks in
your training program will begskills? you will find yourself developing
and administering many:performance:tests? This section shows you how
to construct and try out performance tests that are appropriate for the
task, are objective, and peasure.the students’.competence in perform-
/ing the taskf

TERMINAL PERFORMANCE OBJECTIVE
To demonstrate mastery of this task, do the following:

Given tasks for which task -analyses and terminal performance objec-
tives have been developed, dévelép~appropriate~performance-tests<to

e VAN

assess”mastery“of .each'task. The completed performance tests should
conform to-all-criteria“listed-in*Performance-Test¥] at the end of this
section.

ENABLING OBJECTIVES
This section is divided into several parts to help you:

[1] Describe the role of testing.
{2] Describe criterion-referenced testing and match tests with tasks.. .
{3] Construct and try out performance tests.

ENABL!ING OBJECTIVE [1]

Describe the Role of Testing
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s
test would list the specific criteria by which the trainee’s actual performance
of the task will be judged. Some of the items on the performance test might
look like this.

EXAMPLE
Yes | No

1. Was x-ray requisition for the patient read?
2. Was patient identified by ID bracelet?

Only after developing the test for assessing the trainee’s mastery of the
ask should we get involved in worrying about how we might teach the task.
Jeveloping assessment instruments before learning activities are planned of-
‘ers several advantages:

.. Developing tests before planning instruction does not require a student
to have learned from a particular book, audiovisual unit, demonstration,
or other resource to pass the test. The test can focus on evaluating the
task as it should be performed onl the job—mot as it was presented in a
particuiar learning resource.

. Once the test is developed, we can then select learning resources that will
teach the specific steps covered in the task analysis and assessed on the
performance test.

. The temptation to select the first instructional materials we may run
across might be avoided. If we know the test is comprehensive, we are
forced to locate or develop appropriate resources that will fully teach the
task as it will be tested.

. Several leammg options (reading, viewing, etc.) may be developed for stu-
dents to use—as long as each fully prepares the student to master the task
as evaluated on the test. Student assessment should be independent of the
method or materials a student may have used to learn the task.

. You may have students entering your training program who have already

mastered certain tasks. If your tests have been based solely on how the
tasks should be performed and not on how students learn them, when a
student successfully “tests out” of selected tasks you can be more con-
fident that the student is competent. '
After developing a comprehensive written and/or performance test for a
task, you have a clear picture of what the student must know and be able
to do to be competent, therefore increasing the likelihood that learning
materials selected or developed will fully teach what should be taught—mo
more and r.o less.

‘The Role of Testing

Testing plays a very crucial role in the competency-based approach to
iining. Four of the most important uses of tests inciude:
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¢ Diagnosing entry-level competence of new trainees

¢ Providing immediate feedback to students during the learning process
* Assessing trainees’ mastery of each task

» Evaluating effectiveness of training materials

Let us look at these four major uses of tests:

Diagnostic.  Often, trainees already possess some of the knowledges
and skills included in training programs. In the traditional system of educa-
tion and training, these students usually end up going through the learning
activities for these tasks just like everyone else. This wastes instructor and
trainee time and leaves these trainezs with a negative feeling about the pro-
gram. In the instructor-centered, group-paced approach, there usually is not
sufficient time or the necessary instruments to assess each trainee’s entry-
level skills—particularly when all trainees begin at the same time.

In the competency-based approach, separate objective testc are de-
veloped for each task on the task listing. Students who have already mas-
tered certain tasks can take the written or performance tests for those tasks
. and, if successful, can be granted full credit for those tasks. Their learning
efforts can focus on those tasks not yet mastered. )

Tests can also be used to diagnose weaknesses of new students, partic-
ularly in the area of essential prerequisite skills and knowledge. Just as you
may have some students who already possess many of the tasks in your train-
ing program, you will also have some students who have very little entry-
level competence. Well-developed tests will provide a tool for the instructor
or trainer to assess where an individual trainee is now so that an appropriate
training plan can be developed.

. 1
Providing all trainees (especially adults who enter programs with
a wide variety of previous experiences) with identical training plans and
learning experiences is like a physician writing all patients the same
prescription. [

Without valid tests to assess where students are now, we can only guess at
what learning experiences they need to get where they want to be.

Providing feedback. Educational research tells us that learning is
greatly enhanced when the trainee is given immediate and continuous feed-
back about progress. Remember the course you took where the professor’s
only test was the final exam? It was a little too late to do anything about
your performance then. If the professor has provided you with periodic
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feedback about how you were doing in the course, you could have either
continued to do what you were doing or you could have changed your be-
havior if the feedback on your progress was unsatisfactory.

You can provide this necessary feedback to trainees in competency~
based programs by using informal written and performance tests as an in-
tegral part of the learning process. As each major concept is covered, a short
informal written test can be provided so that the student can determine if
the concept was fully mastered before going on. Similarly, as each major por-
tion of a task is presented and practiced, a short informal performance test
should be provided to aid the student in determining if that part of the task
has been mastered correctly.

These informal instruments are usually referred to as self-checks, check-
points, or other term which refers to their use to aid learning rather than to
evaluate learning. Self-checks are typically scored by the student and the
results are not recorded. If any portion of the self-check is not completed
successfully, the student simply goes back through the necessary learning re-
sources until successful. The self-checks used in this book are included for
the same reason.

As you can see, self-checks are an essential part of the learning process.

Students should be spending a substantial percentage of their
time gaining feedback about their progress. .

This regular feedback allows the student to ‘“‘adjust” course if needed to
zeep on track toward mastery. Heavy use of self-checks for knowledge and
skills should be incorporated into competency-based - training programs.
Students should be encouraged to check their own progress. The temptation
;0 cheat on self-checks will diminish when the trainee realizes that they are
‘here to aid learning.

Assessing mastery. A third use of tests is to assess whether or not each
rainee has mastered the tasks included in the training program. Mastery of
kills, of course, are assessed by performance tests and mastery of majqr
mits of knowledge are assessed by written tests. These formal tests are ad-
ninistered by the instructor and the results are recorded. Keep in mind that
he same written and/or performance test used to assess mastery after stu-
lents have completed the learning experience (post-test) may be adminis-
ered to a student before any leaming experiences are attetnpted if the stu-
'ent feels that he or she is already competent in a particular task (pretest).

Basically, each task on a task listing requires a written test if the task
5 knowledge, a performance test if the task is a skill, and both a written and
erformance test for skill tasks involving a great many concepts or principles,

L
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or a great deal of knowledge. The thinking here is that no matter how good '

a performance test may be, it cannot always assess the student's mastery of
the why, why not, and other technical information underlying the successful
and safe performance of the task. Of course, those skill tasks involving little
knowledge will require only a performance test.

The trainee should successfully complete the requ1red test or tests for
each task before going on to the next task. For particularly complex, basic,
or critical tasks (especially skills) you may require the student to perform
several times for mastery as well as require additional performance later in
the program for reinforcement.

Since tests will be used to certify the competence of each trainee, it
is extremely important to have well-developed tests. In a sense, your training
program is no better than your assessment instruments. Weak or poorly con-
structed tests will allow partially competent trainees to complete your train-
ing Program successfully. Rigid, comprehensive, well-developed tests, on the
other hand, will allow only competent trainees to proceed to the next task
and to complete the program successfully.

| Requiring each trainee to demonstrate mastery of each task before
successfully completing a training program is probably the single most
significant difference between tlhe competency-based and the more
traditional approach to training.

Evaluating training materials. In addition to assessing each individual

. trainee’s performance, tests can also be used to evaluate the effectiveness of

the instruction trainees are receiving. If you have an unusually high number

of students who fail to reach mastery for certain tasks, the problem might lie
with the materials and learning experiences students are using.

If trainees want to learn and possess the necessary prerequisites
and still fail to reach mastery as measured by valid tests, something
is obviously wrong with the learning activities, materials, media, or
other learning resources used.

Only by using valid, well-developed tests will you be able to évalube accurate-
ly the effectiveness of your training materials and overall leaming system
used and be able to continually improve the quality of instruction.

See if you can identify the role played by various testing situations by com-
pleting the following Self-Check:.

P



SELF-CHECK (1] .

Check your mastery of ENABLING OBJECTIVE [1] by completxng this
SELF-CHECK.

1. List at least four benefits of developing tests for assessing mastery of tasks
before developing instructional materials.

(2)
(b)
{c)
(d)

2. Below are four case studies describing ways in which tests were used.
Read each case study and identify the role served by testing in each (diag-
nostic, providing feedback, assessing mastery, or evaluating training
materials).

(a) Ms. Hinton was a firm believer in students taking an active part in
their own iustruction. She had her drafting program broken down
into short, self-instructional units. After each section in a unit, stu-
dents were directed to evaluate their own progress by using a self-
check.

A military branch was in the process of developing a training program

to be used by thousands of recruits during the next several years. To .
be confident that they had the most-effective training program possi-.
ble, three separate programs were developed by three different design

teams. Each of the three programs was judged largely on the basis of

how well three groups of recruits scored on a proficiency test after

going through one of the three programs.

(b

~—

(c) A large electronics firm developed a formal training program for qual-
ity control inspectors. Since this was the first training program devel-
oped for this group of workers, the training staff was not sure exactly
what skills the QC technicians already had. A comprehensive test was
developed covering the overall skills desired of successful quality con-
trol inspectors. The results were used to establish the beginning point-
of the training program.

(d) Most states utilize a two-part examination to ceitify the competence
of licensad drivers. This test is usually composed of a written portion
covering mastery of laws, road signs, and so on, and a driving portion
covering basic driving skills. Usually, a driver must successfully com-
plete both portions to get a license.

Compare your responses with those in the Answer Key in the appendix.
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Now, you might say: “What’s wrong with this, the better students got
the A’s, the worst students got the F’s, and everyone else was somewhere in
between?” Well, there may very well be nothing wrong with this—it depends
on what was being assessed and what the grades mean. Assume for a moment
that this test was the final exam (if there is such a thing) for trainees pre-
paring to be pilots of jet airliners. I think you get the message. I don’t know
about you, but I would not feel too comfortable flying with any of these
pilots—not even the two who got A’s.

I think you can see that the kind of grading used in this example is sub-
jective and quite relative; each trainee’s grade depends somewhat upon how
all the other trainees scored. This is especially true when we establish—up
front—that we will give a small number of A’s, a small number of F’s, and
that everyone else’s grade will be somewhere in between. This approachto
assessing student performance is referred to as norm-referenced ..testing,
since each student’s individual score is compared to the norm:

I The ‘norm-referenced ~approach -is ‘ineppropriate in competency-
based -training because it does not really reflect whether or not each
individual trainee is competent in a task at some predetermined mini-
mum level of acceptability. -

If you were going to hire a pool of typists, would you ratier look at
their final grades as determined by how each student scored compared to the
group norm or would you want to know which cnes could type, say, 60
words a minute? If these typists were graded using the norm-referenced ap-
proach, only the top féw typing students would have gotten A’s, the bottom
students the F’s, and the others the B’s, C’s, and D’s. However, if a criterion-
referenced approach is used, it is possible that all students could have gotten
A’s (or passed, etc.) if they all could actually type at some minimum pre-
specified criterion level! By the same token, they could all have failed had
they all scored below that level. Grades in the criterion-referenced approach
are -determined by how each-trainee scores compared to a predetermined cri-
terion-levél. Table 5-1 summarizes some’of the major differences between
the norm-referenced and criterion-referenced approaches to student assess-
ment. :

Making the Test Match the Task

Let us go back to our hypothetical task for which a test is needed:

Take x-ray of pelvis

*7
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TABLE 5-1 Characteristics of Norm-Referenced and Criterion-Referenced Testing

Characteristic Norm-referenced Criterion-referenced
® Goal To report how student sceres varied To report which students
ffom one another scored at minimum criter-
ion level
& Criteria Relative; depends on how the group Fixed
scores
e When criteria  Usually after scores are reviewed Determined before test is
determined administered
e Promotes Varying levels of proficiencey be- Varving times for reaching
cause time is usually held constant task mastery because pro-
{iciency is held constant
® Average Usually moderate—few score high, a Can be quite high;students
performance few low, and most average are encouraged to reach o
of group - mastery ,
® Fosters Incompelence of alarge percentage Competence at high level of
of trainees (scmetimes as high as mastery for a large number
70-80%) of students (may reach
. 90-95%) ’ -
® Encourages Competition among trainees Competition against criteri¢n
level
® Classifies In relation to how each scored as Into two groups—mastery and
students compared to the norm nonmastery
® Re-testing Discouraged Encouraged after student
“recycles’ through learning
. . activities
® Separates Along a line of varying levels of Along a line of time when
students proficiency proficiency was attained

What kind of test"o; tests might be needed to assess mastéfy of this task as
. stated? Below are some possible testing situations that might be selected:

1. Have the student explain from memory the step-by-step procedure in
taking a pelvic x-ray.

2. Have the student take an x-ray of a mannequm ’s pelvis. i
3. Require the student to pass a detailed, comprehensive written test cover- .
ing the anatomical structure of the pelvic area, how the patient should be

positioned, and the correct procedure for taking an x-ray of the pelvxs
4. Require the student to take a pelvic x-ray of a patient.
5. Have the student take a simulated pelvic x-ray of a fellow student.

Look at each of these possible tests and ask yourself:

Which testing situation requires the trainee to perform the task
as it should be performed on the job?
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I think you can see that testing situation 4 is the only one of the five
choices that requires the student to perform the task as it should be per-
formed on the job. The other four choices “test at” the task but not the
task itself—as it is stated. Students who talk a good story could pass test 1.
A student could pass test 2 and could have gone unnoticed in pushing the
wrong button or tuming the wrong dial and may have zapped the manne-
quin with enough radiation to have killed a reai patient. Test 3 tests only the
knowledge behind giving a pelvic x-ray. Finaily, test 5 just does not come
close enough to the real job situation to assess student competence fully.
Number 4 is the only choice that affirmatively answers the question just
posed. Keep in mind that the other four testing situations would be neces-
sary checkpoints to use along the way but only test 4 is appropriate to assess
the terminal behavior of the trainee.

Written tests should also be carefully devised to ensure that the test
matches the task. Here is a typical knowledge task that might be found on a
program task listing:

Determine nutritional needs of horses

Here are several possible testing situations to assess mastery of the task:

L. Require the student to list all the factors that should be considered in
determining the nutritional needs of horses.

2. Provide the student -with typical data for several hypothetical horses and
have the student determine each horse’s nutritional needs.

3. Have students explain in writing the process of determining nutritional
needs of horses.

As in the previous example, only one of these testing situations, number 2,
:an assess the task as it is stated. Students good at memorizing could pass
est 1, and some could struggle through test 3. Only those students who
wctually know how to determine the nutritional needs for a particular horse
:ould pass test 2. Before devising the testing situation for a task, look at the
ask statement and the terminal performance objective to see what behavior
he trainee is being called upon to demonstrate.

3efore going any further, complete the following Self-Check to ma.ke sure
hat you can match the test with the task. .

2



SELF-CHECK [2] b T

Check your mastery of ENABLING OBJECTIVE {2] by completing this
SELF-CHECK.

1. Listed below are several characteristics of tests. For each charac?eristic,
define or further explain the characteristic as it relates to the “criterion-
referenced™ approach to testing.

(2) Basic goal of the test:

(b) How criteria are set:

{c) Re-testing:

(d) Competition among students:

(e) Separates students as to:

2. Below are sample task statements. In the line below each task, describe
the testmg situation requ1red to fully assess the trainee’s mastery of the
task as it is stated.

(a) Type a manuscript:

{b) Troubleshoot a cooling system:

{c) Set up and operate an'M-S-A Model 2A explosimeter:

(d)} Test urine for sugar and acetone:

(e) Describe the operating principles of a four-cycle engine:

Check your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [3]
Construct and Try Qut Performance Tests
Developing Performance Tests

Basically, there are two kinds of tests used to assess trainees’ mastery of
tasks: written and performance. It is easier to keep these two teste separate
in your mind if you remember there are two basic kinds of competencies or
tasks upon which we build training programs: skills and knowledges.

Assessment of skills calls for a performance-testing situation,
whereas assessment of a knowledge can be handled with a written test.
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Two basic kinds of tasks—two kinds of tests. Remember that attitudes
can be assessed only by assessing the knowledge required to exhibit the
attitude and the voluntary performance of the desired behavior.

Let us take a look first at developing performance tests. Remember
from our discussion of human competence in Chapter 3 that we are inter-
ested primarily in what the trainee or student can do, so in most training
programs you will be more involved with developing and administering
performance tests. Essentially, a performance test does just what the term
implies—it is an instrument to help the instructor judge whether or not the
student can actually perform the task in a job-like setting to some minimum
level of acceptability. How are performance tests developed? Let us walk
through the construction of a typical performance test, step by step. Before
we begin, remember that we are developing the test before we worry about
how students are going to learn it. We simply want the performance test to
evaluate each student’s perfcrmance of the task and not be dependent on a
particular resource that students may have used to learn it.

STEP 1: Determine exactly what should be tested.

Remember from an earlier section that the test should match the task.
Look at the task statement itself very carefully and ask yourself:

Exactly what should the trainee be required to do to demonstrate
competence in the task, as it is stated?

The answer to this question describes the testing situation called for. To find
out even more about the specifics, look at the terminal performance objec-
tive for the task. An example of a TPO for the task “wash hands following
aseptic techniques” might be:

EXAMPLE -
Provided with sink and soap, wash hands following aseptic techniques. Per-

formance test must be completed with 100% accuracy.

By examining the task statement we can see that the students’ ability to
wash hands following accepted aseptic techniques is what is bemg tested.
Looking at the TPO, we also notice the following:

L. All the student will have during the test is a sink and soap (remember the
condition component of performance objectives).

2. The student will actually be required to go through the entire process of
washing hands. :

L x4
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3. To be judged competent, all items on fhe_pcr[ormance test must receive
an acceptable rating. :

I think you can see now how critical it is for the task statement and
TPO to be worded very precisely. Sloppy wording in either may resuit in a
confusing test or, even worse, a test that does not measure what it is sup-
posed to measure, or a test that is not valid.

Keep in mind that you cannot have the student perform the task in all
possibie settings, so you may have to “sample” typical situations or require
the student to perform under the more common or perhaps difficult of
typical situations that will arise on the job.

So in the first step we carefully reviewed the task and TPO and deter-
mine that washing of hands be tested; therefore students must actually wash
their hands during the performance test. Now what?

STEP 2: Determine whether process, product, or both is critical.

The process is how the student performs the task; the product is, of
course, the end result. Sometimes, how the task is performed is critical to
attaining competence; other times, the finished product is what we are inter-
ested in, and in some cases we need to evaluate both process and product.

Essentially, it boils down to deciding which is required for job compe-
tency and, therefore, which should be assessed. Let us look again at our
hand-washing example. Which is more important—process or product? Most
of us would agree that probably the finished product (clean hands) is really
all that we are wbr_ried about—regardless of how the student got them clean.
Although this is perhaps a valid point, we cannot tell by looking exactly how
clean the completed product is (unless we do a bacteria culture), So in this
case the product is important, but we must evaluate the student’s process to
infer that the hands are, in fact, clean. Items on the performance test for this
task might look as follows:

EXAMPLE

Yes No

1. Avoided touching clothing to edge of sink?

2. Used towels to adjust flow and temperature?

. Wet hands thoroughly?

. Applied sufficient soap tc cover hands completely?
Washed:

a. Palms?

b. Backs of hands?

c. Wrists?

d. Forearms?

[

6. Used sufficient friction to loosen dirt and bacteri2?
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7. Rinsed all soap from hands?
8. Rinsed so that water ran from forearms to fingers?
9. Repeated steps 4 through 6 at least once?
10.  Dried hands with sterile towel from fingers to forearms?

11.  Tuined off water with towel? ——

-Notice that all 11 items on the test refer to how the student performed the
task, or the process. Next let us look at the performance test for the task
“make biscuits’:

EXAMPLE

Yes No

1. Is the shape uniform, with straight sides and level
tops?
2. Is the finished size approximatelv double the size of
unbaked biscuits?
Is the color a uniform gelden brown and free from yellow
or brown spots?
Is the crust tender and free of excess flour?
Is the inside free from yellow or brown spots?
Is the inside flaky —pulls off in thin sheets?
Is texture tender and slightly moist?

W

© N A,

Is flavor pleasing?

This time we are interested only in the finished product. We have as-
sumed that if a student’s biscuits measure up to these eight criteria, the
process must have been correct (or there may be several ways of doing it—
2ach acceptable). Of course, many performance tests will include items
i1ssessing process as well as product. A close look at the steps and knowl-
:dges identified during an analysis of a task will help.

STEP 3: Construct the items to be included on the test.

‘The heart of the performance test is the specific items for which some
iort of rating will be given. Where do these items come from? Where process
s important, the test items will be based on the procedural steps identified
luring the task analysis process.

EXAMPLE .

Steps from Analysis of Task Performance Test Items

1. Always disconnect power cord 1. Was cord disconnected before
before removing chasis. chasis was removed?

L3
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2, Press the altered area, 2. Was the altered area pressed?
3. Dispense cash to customer~ 3. Were coins dispensed before
coins first, then currency. currency?

If process is important, only inciude critical steps as items on the per-
formance test—do not overdo it.

Include only those process-related items that will distinguish be-
tween someone who can perform the task competently and someone
who cannot. .

If process is really not important, do not include in the test any process-
related items, If time is important, include this as an item. One caution: in-
cluding process test items means that you will have to actually observe the
student as he or she performs the task.

If the product is critical, your test items will describe desirable char-
acteristics of the completed preduct, such as size, shape, color, condition,
and so on. These will not always be obvious by looking at the steps identi-
fied during analysis of the task. It may be helpful to look at a sample of the
finished product and ask the question:

What essential characteristics must the finished product have for
the student to be judged occupationally competent in producing the
product? - :

Here are some sample product-related test items:

EXAMPLES

1. Is the door plumb?

2. Is the weld free of visible cracks or pits?

3. Is'the inside diameter accurate * 0.010 inch?

4. Does the bandage cover the entire affected area?
5. Does the engine star: easily and run smoothly?

Now the question arises: How many items are enough for a perfor-
mance test?
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Include as many items (and the right kind of items) as necessary
to assess mastery of the task. .

Here are some tips to keep in mind as you develop items for performance
test.

Items Relating to Process

¢ Base the items on the steps identified during the task analysis.
¢ Begin each item with a verb in the past tense (was, did, were, used, re-
moved, etc.) since each step can be rated only after it takes place.
» Each item should be observable and objectively assessed.
* Avoid subjective words such as “properly,” “correctly,” ‘“enough,”
“well,” and so on.
* Word items so that they can be rated as yes or no, with yes being the
desired response.
Anyone competent in the task should be able to evaluate a student
accurately tsing your performance test.
Include only one distinct step per item—do not combine several pro-
cedural steps into one test item.
* Each item should be clear, concise, and be able to stand alone.
~* Items should be broken down into subitems to avoid repetitious wording:
2. Stored grinding wheels in a place that:
a. Was dry?
b. Had no excessive heat?
2. Had no excessive humidity?
Do not begin items with a phrase such as “Did the student . . .” It is
obvious who is being assessed.
List process items in sequential order as they would be performed and
oObserved.
If only a few steps are critical in a lengthy process, you might want to
warn the student beforehand when to stop and have his or her process
checked. Your instructions to the student might include a statement such
as: “Check with instructor before installing head.” This may be useful
for “hidden” steps or procedures that are no longer visible when the pro-
cess is completed and will also conserve the evaluator’s time.

Items Relating to Product

Include only critical characteristics of the finished product—items that
would indicate competence or lack of competence.

3
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s Begin items with a verb in.the present tense (does, is, are, etc.), since
product characteristics are fixed and can be evaluated now.

* Do not use repetitious words or phrases in succeeding items.

¢ Include exact indication of how competence will be determined for each
characteristic {#0.001 inch; within 2 degrees; at least three stiches; etc.)

¢ Do not settle for unreasonably low standards because you are dealing with
trainees. Students should still be able to write loan contracts, locate parts,
operate lathes, and pack parachutes as well as experienced workers—it
will simply take them more time to do it.

STEP 4: Determine how items will be rated.

The specific items included on the performance test will have to be
rated by the instructor or whoever is evaluating the student. Two common
methods are use of the rating scale and checklist.

EXAMPLES .
Performance Test ltem Rating Scale o
1. Are ends of cut stock free Acceptable Unacceptable
of burrs? 5 4 3 2 1
Performance Test Item Checklist

Yes | No
1. Are ends of cut stock free :
of burrs? ; _

Either method or rating the student’s performance will get the job
done, but the checklist offers one key advantage over the rating scale—it is
much less subjective. Look at the two examples and note that the rating
scale has five possible ratings that the evaluator could have circled to rate
the finished product. Some scales in use have as many as nine or ten pos-
sible choices. You can probably see the major drawback of rating scales.
For the example above, you might ask: “What is the difference between
a5and a4 or betweena2and al?”

With the checklist, on the other hand, the test item is rated either yes
or no. The ends of the cut stock were either free of burrs or they were not.
It is recommended that checklists be used for performance tests. You may
want to use satisfactoryfunsatisfactory, pass/fai!, yes/no, acceptablefun-
acceptable, or other such terms. One note of caution when using a yes/no
type of checklist as recommended here: word the items so that they can
be observed and rated objectively as yes or no. Our previous example could
not be rated simply yes or no if worded “ends of stock,” “finish of metal,”
and so on. The item must be detailed enocugh to be readily observable.
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STEP &: Determine the minimum acceptable score for mastery.

Establishing the minimum cutoff score for mastery of performance
tests is a difficult task for many instructors and trainers. Percentages varying
from 80% or lower up to 100% are common. How many of the items on the
performance test must a student accomplish before being considered com-

petent?
Although certainly not accepted universally, this author proposes that

Only essential process- and product-related items be included on
performance tests, and the student should complete the test with 100%
accuracy to be considered competent!

This relieves the evaluator of the burden of wrestling with the question of
whether 80, 85, 90, 96, or 98% is sufficient. One instructor may require
90%, whereas another may require 100% for the same task. The same in-
structor may require 85% mastecy on one test and 95% on another. By
requiring 100% mastery, this problem is avoided.

Can students consistenily score 100% mastery? By including only
essential, critical items on the test and providing well-planned learning
experiences, most students will he able to reach 100% mastery. You must
‘ask yourself: “If-only 10 essential items are included on a performance test -
and a student misses one for 90% accuracy, has the student mastered the
task?” Not really; the student is only 90% competent. (You’ve heard the one
about the neurosurgeon- performing a procedure with 90% accuracy.) Of
course, if only one or two items are missed, the student may not have to
repeat the entire performance test. It may be a matter of correcting a prob-
lem when it occurs or questioning the student so that you are satisfied that
he or she can perform the task competently.

If you are still not quite sold on the 100% mastery phllosophy, take a
look at ‘this performance test for the task ‘“take a picture with a 35mm
camera.” The minimum score for mastery.in this example is 90%.

EXAMPLE
Yes No

1. Was the proper film selected for the subject? C X
2. Was the film Ioaded in a dark area” X
3. Were the manufacturer 's instructions followed in

loading the film? X
4. Was the dial set to the proper ASA setting? X
5. Was the camera held in the dominant hand and

settings made with the other hand? X

LR}
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6. Were the shot and angle chosen to maximize scenery

and background? i X

7. Was the lens cap removed? X
8. Was the exposuie set for light conditions? X
9. Was the shutter squeezed without shaking the camera? X
10. Was the film advanced immediately? X

Our hypothetical student was judged *“‘competent” in this task because a
score of 90% was achieved. However, the one item missed resulted in 36
completely black pictures. I would not want to pay this 90% competent
photographer to shoot pictures at my daughter’s wedding!

STEP 6: Write directions for the student.

The directions to the student should be worded carefully so that they
explain:

* The purpose of the test

 The general testing situation

¢ Exactly what the student is to do

» Any special restrictions, cautions, and so on
¢ Any time limit

* How mastery will te determined

* Anything else the student needs to know

Here is what a typical set of directions for takingﬂa -performance i:est might
look like for the task “‘replace windshield”: ’

EXAMPLE: Directions

The purpose of this test is to assess your ability to replace damaged glass in
a vehicle. You will be provided with a vehicle with a cracked or broken front
or rear windshield. Remove the damaged glass, and locate and instail the cor-
rect replacement, All the items on the performance test must receive a “yes”’
response, and you must complete the job within the flat-rate time plus 25%.

STEP 7: Assemble the test and try it out.

WNow that you have all components of the test constructed, you are
ready to assemble them into the actual performance test that you’ll be using
with students. Keep in mind that the test should be made available to the
student throughout the entire learning process—up to the time when the test
is actually administered. At this point, of course, the student should have
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had sufficient instruction and practice to be able to perform the task un-
aided. The instructor may use a copy of the test on a clipboard to rate each
item yes or no while the student performs the task if the process is being
evaluated, or while examining the finished job if the product is being evalu-
ated.

It is a good idea to try out the test with a fellow instructor and one or
two students before using it to evaluate students. Have them look at the
directions and each test item for clarity, then revise as needed. Remember:
several evaluators competent in the task should be able to use copies of your
test to evaluate a student and arrive at ratings that are very much similar, If
not, the items may be vague, poorly worded, and open to several interpreta-
tions. To summarize this section, here are some tips to use in developing per-
formance-tests:

* The test should assass the task as it is stated.

e The aciual behavior called for in the task statement and TPO should
also be required for the performance test (sampling may be required).

» If a process is critical to performing the task competentiy on the job,
items must be included that assess how the student performs the task.
Someone must actually observe the student, at least during key steps.

» If producing a completed product is important to be competent. product-
related items must be included and the finished product must be evaluated
critically.

e If process and- product“a.re important, inciude items to assess both.

¢ The actual test items on the performance test should:
= Be sufficient to cover the major areas of competency in performing the
* Begin with a verb, be short and concise, and be ratable as yes or no
* Be observable

e Several evaluators using a well-developed performance test should rate a
single student’s performance very similarly.

* You may want students to repeat the task several times, perhaps each time
under different conditions or separated by time, or both.

* Each individual student should be required to perform the task indepen-
denily. Administering performance tests to groups only assesses the com-
petence of the group.

Sample 5-1 shows a sample performance test that might be used in a
competency-based training program. Notice how the directions tell the stu-
dent exactly what is about to take place and notice how the items to be
evaluated are precise, observable, and clearly worded. Also notice that items
1 through 13 are process items, whereas items 14 and 15 evaluate the -
product.

LX



CAVTI PERFORMANCE TEST l Task No. C-12

TASK Charge vehicle battery

DIRECTIONS Deinonstrate mastery of this task by doing the following:

This test evaluates your ability to slow-charge a vehicle battery. You will be assigned a
customer’s vehicle. Clean and check the battery and slow-charge it to full charge. Write
down the temperature and specific gravity each hour.

Caution: Have the instructor check your connections before turning on the battery
charger.

No.] Your performance will be evaluated using the items below; ali must be “yes” [YES| NO
L]
1.] Were any external defects in the battery detected during inspection? v/
2.1 If necded, were cells filled? /
3.] Was the battery cleaned and dried? v
4.} Was the battery removed from the venicle or cable clamps disconnected
(grcund first) before charging? 4
-§.| Was the charger switch in the OFF position before being connected 1o the ’
terminals? v
6.] If the battery was removed, was it placed on an insulating surtace? v
T.|" Was the charger connected to battery.+ to + and - to -? v
8.] Was the charger tumed on? v
9.] Was the charging rate appropriate for the vehicle’s battery? 1V
10. W;}:ihi_temperature and speciﬁcmg:aﬁty checked every hour? v
11.| Was the charger turned off before being disconnected? v
12.] Was the battery reinstalled in the vehicle securely? v
13.] Were the cables reconnected + to + and - to ~? v
14.| Is the battery fully charged? v
15.] Will the battery start the vehicle? v

Student Date Attempt {astructor’s Signature

Page

}M@W 8 1l 0234 ‘gf C,a,“ of 1

SAMPLE 5-1
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Before going on, complete the following Self-Check.

SELF-CHECK (3]

Check your mastery of ENABLING OBJECTIVE [3] by compieting this
SELF-CHECK.

Below are typical items that might appear on performance tests. For each
item, determine whether it is a process-related or product-related item by
checking the correct column to the right. Also, in the lines below each item,
indicate how incorrectly worded items could be improved.

’ Process | Procduct
1. The student watered only those plants i
needing it? }

i
2. Shut off emergency shutoff valve? !

3. Were holes located correctly?

4. Clean oil and sterilize at 320°? - i

5. Used enbugh lubricant?

l o

Check your responses with those in the Answer-Key in the appendix.

Continue with the following performance test.
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PERFORMANCE TEST FOR TASK 7

TASK 7: Develop Performance Tests

DIRECTIONS

When ready, demonstrate your ability to develop performance tests by
doing the following:

For tasks for which TPOs and task analyses have been developed:

1. Develop performance tests.
2. Try out performance tests and revise.

No.

Criteria for evaluating performance; 100% mastery
required

YES

. NO

S TR W N

o]

10.

11.
12.

13.
14.

Directions

.1Are the directions clear and concise?
.{Is the purpose of the test mentioned?

Is the testing situation described for the student?

.|Is the student told exactly what to do?

Are any speciatrostrictions mentioned?
Is any time'limit mentioned?

Test Items Relating to Process

Are process items included if the process is important
for competence on the job?

.|Are only critical process items included?
. |Do items begin with a verb in the past tense?

Are items based on the procedural steps in the task
analysis?
Is each item objective and observable?

Can each be rated yes or no and worded so that yes
is the desired response?

Are words such as “good”” and “well” avoided?

Is only one step included per item?

176




15.
16.

17.
18.
19,
20.
21.
22.

23.

24.
25.

Are subitems used if needed?
Are items listed in the order in which they occur?

Items Relating to Product

finished product is critical for competence?

Are only critical characteristics of the finished prod-
uct included?

Do test items begin with a verb in the present tense?
Are items objective and observable?

Are criteria for acceptability spelled out -

clearly (size, location, precise dimensions, etc.)?
Can each be rated yes or no, with yes the

idesired response?

Is orly one product characteristic included per

test item?

Are subitems used if needed?

\Are items written at a high-enough level to ensure
ithe job competence of those passing the test?

Are product-related items included if the quality of a

Continue with the following task.
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When you complete this section, you will be able to:’
TASK 8: Develop Written Tests

INTRODUCTION

Although most of the tests you will develop and administer will be
performance :tests, you may .often be faced with the need to evaluate
‘the student’s mastery  of “concepts’, “principles, and- other knowledge
underlying the competent .performance of various:job tasks. Also, you
may have added several knowledge tasks to your task listing for which
performance tests would not be appropriate. Written tests can be used
to evaluate the student’s mastery of knowledge ranging from recall of
basic terms and facts to evaluation of complex situations. This section
explains-how-to select:the«best-type-of-test-item=to-use-and*how.to
construct and try out -written tests: '

TERMINAL PERFORMANCE éBJECTlVE

To demonstrate mastery of this task, do the following:

Given both skill and knowledge tasks for which task ‘analyses and
terminal performance objectives have been developed, develop appro-
priate-written-tests to-evaluate mastery of the knowtledge tasksand the
knowledge components of the skill tasks. The written tests should
conform to all criteria listed in Performance Test 8 listed at the end of
this section. ’

ENABLING OBJECTIVES

This section is divided into several parts to help you:

(1] [Identify advantages of recognition test items.
(2] Construct and try out written tests.

ENABLING OBJECTIVE (1]

Identify Aduvantages of Recognition Test Items
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Developing Written Tests

Written tests are used to assess a student’s mastery of knowledge tasks
and to assess mastery of complex or critical concepts or facts underlying skill
tasks. The term written test is being used more for convenience since most
often the test questions are written and the student responds in writing. Of
course, the test could be administered and responded to verbally, and in
some cases this may be desirable. Although written tests are a valuable part
of assessing mastery of competencies, a word of caution may be in order
about the overuse of written tests. Many times we use written tests out of
convenience rather than appropriateness. After all, it is far easier to give a
student a written test over the procedure “‘alter a dress pattemn’’ than to have
the student actually do it. Do not fall into the trap of using ‘“‘paper-and-
pencil®’ tests when performance tests are called for.

If the task says do something, the test should require the student
to do it. Remember that written tests have a place in comr-etency-basea
training but should not be used for convenience.

{

Since we cannot look into the student’s mind and tell whether he or she
possesses the particular knowledge we are after, we use results of written
tests to infer that the student does, in fact, possess the knowledge. Just as re-
quired for performance tests, a written test should match the task. Remem-
ber that “knowledge” has been described as having various leveis, ranging
from basic knowledge to comprehension, application, analysis, synthesis, and
evaluation.” If the task and TPO call for the student to be able to evaluate
something, the written test must include test items that require the student
to do just that. Knowledge tasks beginning with verbs such as explain, differ-
entiate, evaluate, describe, construct, solve, and so on, require written tests
that assess more than mastery of facts. Also, written tests assessing the
knowledge components of skill tasks often call for questions beyond recall
of terms and facts.

Types of Written Test Items
What kinds of test items are there and which ones are most appropriate

for criterion-referenced tests in ccmpetency-based training programs? Basi-
cally, there are two kinds of written test items:

. Recall Itens Recognition Items
Short answer Multiple choice
Completion True-false

Essay Matching

LX}
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Recall (sometimes called supply) items, as you might suspect, require
the student to recall from memory the correct answer to the question.
Recognition (sometimes called selection) items, on the other hand, call for
the student to recognize the correct answer from a list of altemmatives pro-
vided. Table 5-2 shows examples of the more common recall and recognition
types of test items.

Although any type of item may be used on a written test for a training
program, one of these two basic types is more suited for use in competency-
based training programs. Let us look at the major advantages and disadvan-
tages of each type and see if we can determine whether recall or recognition
items are best suited for use in competency-based programs (see Table 5-3).

In training programs where students are at various points and testing is
more or less a continuous process requiring immediate feedback, the use of
recognition items is advantageous. Tests using recognition items can be taken
quickly, scored easily, and graded objectively. Many people think that recog-
nition items can test only rote memorization of facts. Take a look at the two
items below and see for yourself which is assessing a higher level of learning.

TABLE 5-2 Examples of Ccmmon Types of Written Test Items

Recall [tems

¢ Short answer * \What function does compost serve?

¢ Completion . ® There are___ columns on a standard
punched card.

® Essay ® Describe factors to be considered when

selecting a dress pattern for a customer.

Recognition [tems

® Multiple choice: ® The pitch of a roof is the:
a. Ratio of the rise to the span
b. Unit length divided by number of
feet in run
c. Ratio of rise to run
d. Number of inches in rise for every
foot of run .
® True-false e TF One ampere of current is defined
o ' as 6.25 X 10'® electrons flowing
- past a given point per second.
® Matching ® Column A lists primary uses of tools;
column B lists names of tools. Match
each tool with its proper use by placing
the letter of the proper tool in the blank
to the left of each use.
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TABLE 5-3 Advantages and Disadvantages of Recall and Recognition Test Items

Type

Aduveniages

‘Disadvantages

Recall [tems

® Short answer
e Completion
e Essay

. Can be constructed

quickly.

. Can test broad areas

of knowledge.

. Many possible answers

to most questions.

. Grading is open to

subjectivity.

. Grading is quite

time consuming.

. Encourages memoriza-

tion of fact,

. Time consuming to

take.

Recognition [tems 1. Students can respond 1. Good items are some-
* Multiple choice quickly. times difficult to con-
¢ True-false 2. Only one correct answer. , struct.
® Matching 3. Can be graded very 2. If items not worded
quickly. properly, guessing
4. Can be graded by a proc- may become a prob-
tor or clerk. lem. :
5. Grading is very objective,
6. Items can test ability to
make judgments and evalu-
ate alternatives.
EXAMPLE

_Item1 (Recall): Metals are
Item 2 (Recognition):

A 5A
B. 104
C. 154
D.20A

in their makeup.

What is the minimum size of fuse that should be
used for a water heater with 8 ohms resistance:

Item 1, a recall-type item (completion), simply requires the student to
‘spit back’ the bit of information needed to correctly complete the state-
nent. The correct answer, “crystalline,” could have been memorized or
ruessed at and the student would have gotten the item right and still might

10t understand what “crystalline

means. To compound the problem, if a

tudent had responded with “solid, metallic or magnetic,” they really would
1wt be wrong—their answer, however, would not be right. The argument
night go on and on to no one’s satisfaction. (You have probably heard about

LX]
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the essay question that asked the student to ‘‘define the universe and give
three examples.”)

For item 2, on the other hand (multiple choice), there is only one cor-
rect answer. Even though the student only had to recognize the correct
answer (c) from four alternatives, he or she had to master the concept being
tested (use of Chm’s law) to respond correctly. Furthermore, the way the
item is worded actually simulates the situation on the job. The worker is
confronted with a water heater of 8 ohms resistance and must know that
Ohm’s law is required to determine the proper fuse size and must be able to
calculate the proper size of fuse for the heater.

So you can see that there is a strong case for using recognition-type
items on tests in competency-based training programs. Of the three recog-.
nition items, the multiple-choice type has more pluses than does the match-
ing or true-false. True-false jtems encourage guessing (50% chance) and are
difficult to construct to test higher levels of learning. Matching items are
somewhat cumbersome, the tests take quite a bit of time to take, and they
are not well suited to testing a large amount of different kinds of knowledge.
Matching items are useful for assessing mastery of lists of things, such as
terms, equipment, and so on.

All things consider'ed,' the well-constructed multiple-choice item is
perhaps the most suitable test item to use for written tesisin competency-
based training programs. -

Of course, there will be times, particularly in Self-Checks, when short-

answer, completion, essay, true-false, matching, and other test items are ap-~

propriate, but for general use in assessing competency mastery, the multiple-
choice item is highly recommended. '

See if you can identify the advantages of recognition test items by complet-
ing the following Self-Check.

SELF-CHECK [1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

1. Which kinds of test items listed below have only one correct answer (if
constructed properly) and can be graded very objectively?
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(a) Essay _

— (b) Completion
(¢) Matching
——__ (d) Multiple choice

(e) Short answer
—_ (f) True-false

2. List at least four advantages of using multiple-choice test items on writ-
ten tests.

(a)
(b)
(<)
(d)

3. Which test item below is assessing the highest level of knowiedge?
(a) Explain what board feet means.

(b) The formula for board feet is ___times ___ times ___ times divided
by .

(¢) T F The number of board feet in a board 1 in. x 6 in. x 10 ft. is 5.

(d) How many board feet are needed for a project requiring the follow-
- ing-boards: 2—2 in:x 4in.x 8 ft.,4—4in.x 6in.x 4 ft.,6—1 in. x
10in. x 12 ft.? -

A. 855 B. 36.6 C. 46.3 D. 102.6

Check your responses with those in the Answer-Key in the appendix.

ENABLING OBJECTIVE [2]

Construct and Try Out Written Tests

Construct Multiple-Choice Items

Since the multiple-choice item is reconmended, the remainder of this
section provides some tips that will help instructors and others develop good
multiple-choice test items, Basically, a multiple-choice item consists of two
parts: (1) the stem, which poses the problem or question, and (2) several al-
ternatives, which include the correct response and several distractors. The
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trainee is instructed to choose the alternative that is the correct or most ap-
propriate response.

The stem. The stem presents the problem and may be a question, a
statement, or a phrase. Care should be taken to develop a clearly worded

stem.
As you write the stem for multiple-choice items, remember:

e If you write the stem in negative terms, underline the word making the
stem negative (not, worst, etc.). _

¢ Avoid ending the stem with “a’” or ‘an” since some alternatives may be-
gin with vowels and some with consonants. R

¢ The stem should be complete enough that students who have mastered
the task should be able to determine the correct answer without looking
at the alternatives. . :

¢ The stem should present the problem in a clear and unamblguous manner.
Avoid stems that are vague or too short.

¢ Avoid clues in the stem which give away the correct alternative,

¢ Punctuate the stem properly; use a question mark for a question, a period
for a statement, and a colon for an incomplete sentence or phrase.

¢ You can refer to or include diagrams, pictures, schematics, or other types
of problems in the stem. ' .

The alternatives. As you develop alternatives for the stem, remember
that the alternatives: : v

e May be single words, phrases, oricomplete‘sentences
* Should be written at a level appropriate for the students
* Should be very similar to one another in length, point of view, and gram-
matical structure
* Should all be reasonable, plausible responses
¢ If numerical, should be in ascendiné or descending order
¢ Should not give any hint of the correct answer through arrangement,
wording, or punctuation
. *..Should each'app'ear.on a separate line and be labeled by capital letters or
other easily identifiable means
e Should be 4 or 5 in number (fewer thar four greatly increases the chances
of guessing; more than five takes a lot of time)
« Should not follow any pattern of correct answers; using dice (ignoring five
and six) is a good way to ensure that the correct response (A, B, C, or D)
appears randomly
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Should be as short as possible=include any repetitious wording in the
stem
Should include only one correct answer

Should not use ““all of the above’ or “none of the above just to come up
with enough alternatives -

Should each contain only one complete thought

Although each of the foregoing tips may seem minor, taken together

they will result in much nrore valid test items that will more effectively as-
sess a student’s mastery of tasks.

Guidelines for Written Tests

Regardless of the type of test items used to make up a written test,

several guidelines should be followed.

1.

Make certain that the test items assess the student’s mastery of the task.
Do not include test items that question the leamer on content outside
the scope of the task and not included in the learning activities.

. Remember: the primary purpose of testing is to assess whether or not

each trainee has mastered 2 task.

“Trick” items do nothing but waste time and confuse and frustrate the
student,

Avoid items that force the student simply to recall facts.

Include enough, but only enough items on a test to fully assess the stu-
dent’s mastery of the key toncepts or facts covered in the scope of the
task itself. Broader and more complex knowledge tasks will require more
test items.

Make sure that the test items require a high level of leaming on the part
of the test taker if the task is written at a high level.

A good test should be easy to take and easy to score.

. Tests should be fair. Questions should relate only to material the student

should know and an inflexible key should be used in scoring.

Tests also reflect the effectiveness of the learning activities and resources
students -are using. When several students fail to reach mastery of a task,
the trouble may lie with the learning materials.

Testers should keep track cf how often students miss specific test items.
When a higher-than-usual number of students miss a particular test item,
it probably needs to be reworded.

Each item on a test should stand alone. Information for subsequent
items should not be revealed in an earlier item.

o
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12. Have someone review your test before administering it to make sure that
the directions and test items are clear.

13. Include clearly worded directions for each test. Include the purpose of
the test, how to respond to cach kind of item, how many must be
answered correctly for mastery, and what time limit is imposed.

14. Avoid questions from quotes, specific pages of books, or other trivial
sources.

15. Shoot for a minimum mastery score of 100% if possible. Try to boil the
test down to as few items as possible and word them very carefully.
Another strategy is to require ‘“‘corrected to 100% accuracy” as your
minimum score for written tests. If you use something less than 100%,
you should have a very good reason other than “students just won’t
score 100%.”

See if you know how to counsiruct multiple-choice test items by completing
the following Self-Check.

SELF-CHECK [2]

Check your masterv of ENABLING OBJECTIVE [2] in this section by com-
pleting this SELF-CHECK.

Below are several sample multiple-choice test items. In the lines below
‘each, indicate how the item could be improved. There may be more than one
thifig wrong with each.

1. Dirt and debris are attracted to hair:
(1) Because of cosmetic treatments
(2) Because of moisture
(3) Because of electrical forces created by static electricity charges

(4) Because of absence of oii

2. Electricity
A. Is an invisible force

B. Can produce heat, light, and motion because of electromagnetic
effects
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C. Is what causes a compass to point north

5. How many feetin3 x 12x 8
a. 24 b. 12 c. 16 d. 8

Check your responses with those in the Answer Key in the appendix.

Continue with the following performance test.
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PERFORMANCE TEST FOR TASK 8

TASK 8: Develop Written Tests

DIRECTIONS

When ready, demonstrate your ability to develop written tests by doing

the

following:

For tasks for which TPOs and task analyses have been developed:

1. Develop appropriate written tests to evaluate mastery of knowledge
tasks and to evaluate the knowledge component of skill tasks—use
only multiple-choice test items. .

2. Try out the written tests and revise,

No

Criteria for evaluating perforfnance; 100% mastery
required

YES

NO

AW N =

Directions

Is the purpose of the test stated?

.|Is the student told how to respond to test ltems’
-{Is the mastery score indicated?
.|If applicable, is a time limit mentioned?

Querall Test

.|Is there a sufficient number of test items to assess

adequately mastery of the task?

.|{If the task involves mastery of higher-level concepts

and principles, does the test evaluate this?

.|Do all items relate directly to the knowledge involved

in the task?

.|Are clues avoided that may indicate the correct answer

to other items?
Are trick test items avoided?
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10.

11.
12.
13.
14.
15.

16.

117.
18.
19.
20.

22,
23.
24,
25,

Multiple-Choice Stems

Is each stem complete enough for students to deter-
mine the answer without looking at the alternatives?

Is each stem a phrase, statement, or question?

Does each stem state the problem or question clearly?
Are negatives underlined if used?

Are ‘‘a’ or “an” ehdirigs avoided?

Are stems punctuated appropriately?

Multiple-Choice Alternatives

Are alternatives constructed similar in length and
point of view?

Is each alternative a reasonable, plausible choice?
If numerical, are they listed in order? -

Does each appear on a scparate line?

Is each identified by a capital letter or other easily

..~ |recognizable means?
21.

Are patterns of correct responses avoided?

Are there four or five alternatives for each item?

Is repetitious wording avoided in each altemative?
Is there only one correct answer for each question?

Does each alternative contain only one complete
thought? - - -
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When you complete this section, you will be able to:

TASK 9: Develop Draft of Learning Guides

INTRODUCTION

One way to provide each student with the right kind of instruction and
enough time to master each task fully before going on to the next is to
“package” instruction so that each student has all the necessary media,
materials, and other essential learning resources close at hand. If pro-
vided with a complete and well-developed “‘learning package,’” each
student can begin, speed up, slow down, or repeat instruction as he or
she needs to. This section shows youu how to develop a learning guide
for each task which is a leaming package design that is easy and inex-
pensive to develop and that has been used successfully around the
country.

TERMINAL PERFORMANCE OBJECTIVE

To demonstrate mastery of this task, do the foliowing:

Given tasks for which task énalyses, terminal performance objectives,
|. and written and/or performance tests have been developed, construct a

. draft of alearning guide for each task. Each draft should conform to all
criteria listed on Performance Test 9 at the end of this section.
ENABLING OBJECTIVES
This section is divided into several parts to help you:

{1] Describe how learning puckages enhance learning.

2] Identify components of effective learning packages.
[3] Develop cover vage and learning steps page for learning guides.
{4] Select and develop learning resources for learning guides.

ENABLING OBJECTIVE [1]
Describe How Learning Packages Enhance Learning
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Our Goal: Effective and Efficient Training -

Up to this point, we have worried more about the what of training—
identifving, analyzing, and sequencing tasks and objectives and developing
tests to find out if trainees mastered the tasks. Now, we are faced with the
how of training—how should we go about actually delivering instruction in
these tasks to trainees? Let us first agree on the basis upon which we should
compare various approaches to delivering instruction.

The most desirable approaches to delivering instruction are those
that are most effective in terms of results and most efficient in terms of
cost. .

A training technique or method thzt is not both effective and efficient
is not of much value to us. For example, Psychcology 1101 taught in alecture
hall for 250 students approaches the ultimate in efficiency. The only costs
are the professor’s salary and the upkeep of the lecture hall. But when we
examine the dropout rate of Psychology 1101 students, their failure rate,
final exam scores, and retention of learning over time, we are appalled by the
almost nonexistence of any real effectiveness. On the other hand, if we hired
enough psychology professors to tutor all 250 students individually, we
might have a high degree of effectiveness, but few (especially the taxpayers)
‘would view this arrangement as efficient. So, as we search for a method to
deliver instruction for our tasks, we need to strike a balance between ef-

- fectiveness (does it work?) and efficiency (howmuch does it cost?). What
training strategies yield good results but have a reasonable price tag?

What Works Best?

Why don’t we start by identifying training strategies that have already
proven to be highly effective—in other words, let us find out what works
best. Since we do not have the time to conduct careful educational research
to find. out which approaches to training are more effective than others, let
us review the findings of those who have. Table 6-1 lists some of the char-
acteristics that highly effective training and education programs seem to have
in common. By effective, now, we mean methods or strategies that have
resulted in a high percentcge of students reaching a high level of mastery of
the leaming tasks. In Table 6-1, you are looking at common characteristics
of programs that work.

Summarizing, we might say:



TABLE 6-1 Characteristics of Effective Training Programs

Highly effective education and training programs:

1. Keep student “mastery™ as the overriding concern of the program; they focus on
learning—not teaching.

2. Allow each trainee enough time to master each task fully before being forced to
move on to the next. o

3. Break each learning task into several smaller segments—each presented only when the
student is ready.

4. Provide instruction that is appropriate for both the student and the task being
learned.

5. Allow individual students to speed up or slow down their learning pace based on
their needs.

6. Inform students of exactly what it is they are to learn and how well they must learn
it for mastery.

7. Help individual students when and where needed during the learning process.

8. Allow students to spend most of their time actively engaged in learning—not covering
material, or putting in seat time.

9. Provide some means for each student to get immediate feedback about his or her per-

formance at critical points in each learning unit and to correct that performance if
‘needed.

10. Help students master early learning tasks, so mastery of essential prerequisite tasks
will be assured and the student will quickly develop a positive attitude about self and
the program and will be adequately prepared for later, more difficult or complex
tasks.

Highly effective training programs (1) spell out very clearly what it
is and how well students are to learn, (2) provide carefully designed
student-centered leamning activities to help them get there, and (3) al-
low each student sufficient time to fully master each task before going

Developing\Leaming Packages - 193’

on to the next.

With this in mind, I think you will agree that the “traditional” approach to
training is not the way for us to go. As we look at these characteristics of ef-
fective programs it is not difficult to see why the conventional approach to

education and training just does not work very well. If we visit most typxcalv

schools or training programs, here is what we will find:

The instructor gets up before the class and demonstrates or lec- .
tures on a topic, then students go out into the shop or lab or field to
practice. Students are then tested, which usually results in test scores
that vary widely, with only 10 to 20% reaching a high level of mastery
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(**‘A”). The group of students then moves on to the next topic without
much concern for the 80 to 90% who failed to reach mastery. The pro-
cess is then repeated, getting progressively worse as nonmastery stu-

{ dents fall further behind and either drop out, withdraw, or complete

i the program only marginally competent.

You have probably realized by now that the traditional instructorcentered,
group-paced approach to training actually prevents the majority of students
from reaching a high level of mastery! We might say that the only way of
getting 30 students from point A to point B, and making sure they all arrive,
is by school bus!

Conventional education and training programs usually (1) are
based on vague student outcomes that are rarely written down;(2) rely
primarily on the instructor as the primary source of instruction, dic-
tating instructor-centered, group-paced teaching methods which are in-
effective for most students; and even worse, (3} force students to move
on to the next task when the *“‘group” is ready—even though many
trainces have not yet fully mastered the task on which they are working.

The traditional approach does not work very well for the majority of stu-
dents because it virtuaily eliminates the characteristics of effective training

programs.

Why "Leaming Packages?

If the conventional approach in which the instructor does most of the
teaching and the group moves from task to task is not very effective, what
approach can we use that will capitalize on what we know about what works
well? One approach that has proven very effective is the use of learning
packages as the primary means of delivering instruction in each task. A leamn-
ing package is simply a well-designed and carefully developed leaming aid
that gives students detailed instructions to -guide them through the learning
process and provides them with appropriate learning materials when and how
long needed, which results in each student having as much time on a task as
needed to reach mastery.

In training programs organized this way, there is usually a separate
learning package for each task. An effective learning package is carefully de-
veloped and breaks the learning task down into several smaller segments.
Step-by-step instruciion in only one major segment of the task is presented
through some appropriate resource, such as slides, tapes, films, or readings.
The leamning package then guides the student through hands-on practice of
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that segment of the task. The student then gets feedback on that perfor-
mance from the instructor or other source. Instruction, practice, and feed-
back are then provided for each additional segment. Finally, the student
demonstrates overall mastery of the entire task.

Leammg packages are not new and they will not solve all the problems
involved in training. But they have been successful in delivering effective and
efficient training. Let us look at what leaming packages are not:

Leamning packages are not:

¢ A cure-all for training problems

* An experimental approach not yet proven

* A gimmick or fad that will fade away

e A replacement for instructors

e A cold, inhuman, mechanical means of delivering instruction

» Something to be shoved in the student’s face and the student told to
“come back in a week”

TABLE 6-2 Benefits of Using Learning Packages

Learning packages can help provide effective training by:

1. Providing a wide variety of learning resources and activities, such as books media, or
hands-on practlce that are appropriate for the task being learned

2. Providing learning materials that are available when students need them and that each
student can use at his or her own pace.

3. Provndmg needed structure to the learning process by provndmg detailed instructions
about what to do and when to do it.

4. Organizing the training program by task. Job tasks become the basic unit of the cur-
riculum just as they are on the job. Tasks do not get lost in chapters, units, blocks,
and other arbitrary divisions that have little meaning for the student.

5. Providing a means of upgrading the quality of instruction. Based on test results and
input from students, learning packages can be continually improved and updated. Al-
50, when the instructor leaves, the training program will not leave too. o

6. Including built-in checkpoints for checking each student’s progress toward mastering
a task.

7. Providing a system of learning that students prefer. Students have expressed their
overwhelining preference for this approach; students experience more success, more
freedom of choice, and more active involvement in learning.

8. Ensuring that initially each student receives the same, appropriate instruction: The
media and materials incorporated into learning packages do not vary every time they -
are used as do live demonstrations and lectures, .

Lk}
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Using learning packages is an’efficient way to provide each student with the
right kind of instruction and enough time to reach mastery.

We need to point out that using learning packages is one approach—not
the approach. Unfortunately, ihere is not one best approach to education
and training. About all that we can do is to identify what has worked well .
and use those strategies and improve them. Perhaps we need to look at train-
ing as more of a science than an art and work to refine the technology of
training constantly focusing on improving results. That is where learning
packages come.in. Using carefully designed and well-written leaming pack-
ages as the primary means of delivering instruction allows us to incorporate
many of the common elements of successful training programs mentioned
earlier. Table 6-2 lists several benefits of using learning packages as the pri-
mary means of delivering instruction.

Before going on, see if you can describe how learning packages enhance
learning by completing the following Self-Check.

SELF-CHECK [1]

Check your mastery of ENABLING OBJECTIVE [1] by completing
this SELF-CHECK.

1. Various methods.of delivering instruction to trainees should be com-
pared on the basis of what two factors? - -

(a)
(b)

2. List at least five characteristics of highly effective training programs.
(a) :
(b)
(c)
(d)
(e)

3. List two basic reasons why the instructor-centered, group-paced, tradi-
tional approach to training does not work very well for the majority of
students. -
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(2)

(b)

4. List at least four reasons why learning packages enhance leaming.

(2)

(b)

(c)

(d)

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [2]
Identify Components of Effectivé Learning Packages
Three Approaches

If using learning packages is the way we have decided to go, what
should our learning packages look like? Should they have one page cr ten
pages? Should they be self-contained or use outside resources? There are
several approaches we might take. Figure 6-1 shows three common learning
package designs and advantages and disadvantages of each. Samples 6-1 and
6-2 show examples of the student direction sheet and the module. A sample
learning guide is included later in this section. All three designs are currently
in use in occupational training programs in public vocational schools, busi-
ness and industry, the military, and in agencies. One of these approaches to
writing learning packages is not necessarily better than another. It is a matter
of selecting a design that is both effective and efficient for the situation.

Figure 6-2 shows the relative effectiveness and efficiency of these three
basic learning package designs. First, let us compare the efficiency of each.
The one-page student direction sheet, as you might expect, is a very efficient
approach. It takes very little time, energy, or funds to write, reproduce, dis-
tribute, and store them. At the other end of the efficiency curve is the more
formal, self-contained “module.” Modules requiring extensive writing,
editing, artwork, layout, illustrations, photography, and related production
work are very expensive to prcduce. The efficiency of professionally pro-
duced modules would be less than that of a single sheet of student directions
that could be developed in a matter of hours.

Now, comparing the effectiveness of these three approaches to see how
well each works, we see that complete, self-contained modules are perhaps

La]
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FIGURE 6-1

THREE LEARNING PACKAGE

DESIGNS

DESIGN

ADYANTAGES

DISADVANTAGES

i. The student direction sheet: a
single shieet with a list of student
directions for accomplishing a
Icarning task.

NN ]

. Can be written very quickly with little train-

ing needed,

. Less paper to shuffle for the student.
. Low cost {o copy and store.
. Can be revised easily,

. Difficult

. Must rely almost totally on aircady devel-

oped learning materials, usually textbooks,
to incorporate checkpoints and
feedback into the learning process,

. Usually has no formal written or perfor-

mance test,

. Often directs students to group-oriented ac-

tivities such as lectures or demonstrations.

[¥]

. The [learning guide: carefully
guides the student through the
us¢ of a wide variety of commer-
cially produced and instructor-
developed materials and media as
well as hands-on practice. In-
cludes selfcheck and tests.

S w (&) it

vy

[§

~

. Can be developed by anyone with minimal

training.

. Can take full advantage of any good resousce

available.

. Commercially availuble mediated programs

and textbooks can be casily incorporated.
Can incorporate matcerials already developed
locally.

Easy for students to follow,

Ensures checkpoints and final evaluation of
task.

. Can be casily adapted for programs in other

locations,

[S)

. Some formal training needed to develop

guides.

. Every learning resource needed is not within

the guide—student is referred to external
resourees.

3, The scif-contained module: a
more formalized complete learn-
ing package; all learning resources
are within cach module, Usually
includes detailed instruction in
performing the task, pictures,
diagrams, sell-tests, pretests, and
post-fests, - ) .

re

[

. Self-contained; student docs not necd any

additional outside resources.

CUsually earefully desipned, developed and

field-tested.

. Usually has a more finished, professional

look,

s T R —

v

=S

20 ~J

. Very time consuming to develop.
. Sometimes conflusing lor students to follow.
. Very expensive to develop, reproduce, dise

tribute, and store,

. Relectance to revise modules when com-

pleted.

. Does not take advantage of materials already

available,

Migh level of training needed for develops

ment.

. Sometimes relies too much on reading.

Sometimes locks the user into specific types
or brands of tools or equipment,

FIGURE 6-1 Three Leamning Fackage Designs




SAMPLE 6-1 STUDENT DIRECTION SHEET

Prograrma: _Industrial Arts 11

Task: Make moldings using the shaper

Objective: Given rough stock, shaper, and various bits, make decorative moldings. Mold-

ing should have smooth finish and have no tool or burn marks.

LEARNING ACTIVITIES

{. Read Chapter 12, “Using the Shaper,” in your textbook.
2. Take a safety test on use of the shaper.
3. Observe the instructor demonstration on the setup and proper use of the shaper.

4. Have the instructor check you on use of the shaper.

S. Make the moldings shown in Figures 12-6 through 12-10 on page 178 of your text-
book. . .. e T -

SAMPLE 6-1 Student Direction Sheet

199
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Performance Objective §

Remove and Replace Ignition Points end Condensar

Figure 9-18 Adjusting point gap, using
<lot method

SCREWDRIVER

STATIONARY
POINT PLATE

LOOSEN SCREW
TO ADJUST

BREAKER PLATE

Flgure 9-19  Adjusting contact point ¢ap,
using eccentsic method

SCREWDRIVER

Using the siot method.

STEP 1 Loosen the base-locking screw of the stationary
contact point, using a screwdriver {see Figure 9-18).
Loosen it just enocug™ so that the stationary point
base can be movec.

Inseri the screwdriver into the opening in the
breaker plate assembly.

STEP 2

STEP 3 Stice the stationary ooint base in order to close of
widen the gap. Checx he opening with the feeler

gauge.

Retighten the base-iccxing screw and check the gap
opening again,

STEP 4

Using the eccentric method. 5

STEP 1 Loosen the base-lock'ng screw of the stationary
contact point just encuch so that the stationaty
point can be movec (se2 Figure 9-19).

STEF 2 Using a screwdriver, turn the eccentric screw in

either direction to mcve the stationary point base

{see Figure 9-19). Trus closes or widens the point

gap. Check the openiic with a feeler gauge.

Retighten the base-ioc«ing screw, and check the
gap opening again.

STEP 3

Using the allen wrench method.

STEP 1 Insert an allen wrenc~ :n1o the stationary contact
po:nt‘adius(ing screw isee Figure 9-20).

ECCENTRIC (OF F-CENTER) SCREW

BASE-LOCKING SCREW

Figure 9-20 - Adjusting contact point gac Lsing allen wrench -

SAMPLE 6-2 Typical Page (rom a Professionally Produced Module
(Source: Unit 3 Tire Service, Automotive Mechanics
- Curriculum Project, Florida State Dept. of Education,

Tallahassee, Fla., 1979.) - .
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<
H
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h
\ /Effcctivcnc&ﬁ
: curve
Efficiency
curve
L
o
w L .
< -
N L—— a—
<' Less formal designs - More formal designs 1>
One-Page Leaming . Professionaily
Studen® Guide Prepared

Direction Modules
Sheet -

FIGURE 6-2 Effectiveness and Efficiency of Thres Leaming Pack-
age Designs

more effective than are less formal packages. Notice from Figure 6-2 that the
learning guide design strikes a good compromise between the two extremes.
The learning guide approach is formal enough to be effective, yet informal
enough to still have a high degree of efficiency—it works and it is fairly in-

expensive. For this reason, the learning guide approach to developing leam- -

ing packages is recommended for most situations and is explained in detail in
this chapter. e ‘

Keep in mind that this is one approach to delivering instruction in a
training program—not the approach. When a training program needs to be de-
veloped very quickly, very cheaply, or perhaps ¢r: a one-shot or temporary
basis, the one-page direction sheet or other highly efficient approach is the
right way to proceed. When a training program is developed for a large num-
ber of trainees or is to be repeated many, many times, more formalized, high-
ly effective modules might be the answer.
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The Ideal Learning Guide

We have decided that we will use learning packages rather than instruc-
tor demonstrations or lectures as our primary means of delivering instruc-
tion. Also, we have decided that the most practical learning package design
for us is probably the learning guide, which relies heavily on learning materi-
als already developed, such as references and media. Now, let us decide how
our learning guide should be put together. Although it is beyond our grasp,
let us try to design the “‘ideal’ learning guide.

Table 6-3 describes what an ideal learming guide might look like.

A Suggested Format

On the next several pages you will find a sample of a complete leaming
guide. This sample guide uses a format that has been carefully designed with
the “ideal” learning guide in mind. Every component of this particular for-
mat has been included because of its important role in the learning process.
Keep the elements of an ideal learning guide in mind as you review this sam-
ple learning guide.

TABLE 6-3 Characteristics of an Ideal Learning Guide

. The ideal learning guide would probably:

1. Be easy to locate, handle, and use; it would probably be “free standing™ and not be
bound to other learning guides.

2. Be pleasing to the 23:~-and attractively laid out. .-

3. Show very clearly on the first page exactly what task the learning guide covers,

4. Describe exactly what the student must do to demonstrate mastery of the task after
the guide has been completed or before the guide is begun if the student can already
perform the task,

5. Very early in the guide, provide some explanation or introduction that motivates
the student to want to learn the task well.

6. Be divided into several major parts, each teaching a major part of the task rather than
trying to teach the entire task at once.

7. For each major part of the task, present instruction in a clear, straightforward, ap-
propriate manner, providé hands-on practice of what was presented and then provide
immediate feedback.

8. Heavily involve the instructor at critical points during the learning process, such as
checkpoints, problem areas, danger points, and final evaluation,

9. Be relatively easy to develop and take full advantage of a wide variety of learning
materials already developed or purchased.

10. Provide detailed instructions to the student explaining exactly what to do, and why
and when to do it, from beginning to end.
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There is really nothing revolutionary about this particular format.
About the best thing we can say for it is that it works! Several variations of
this learning guide design have been in use for a number of years in training
programs around the country. The format shown in this section is simply a
refinement of severai proven designs. One large institution that has imple-
mented this basic learming package design very successfully is the 916 Area
Vo-Tech Institute in White Bear Lake, Minnesota. At 916, thousands of
learning guides have been developed and used. The evidence so far collected
shows very clearly that most students can reach a high level of mastery using
learning guides as the primary source of routine instruction.

The format of our sample learning guide (or some variation of this for-
mat) is recommended, at least as a starting place, perhaps, until your particu-
lar school, company, or agency adopts its own design. I highly recommend
this format because:

e It has a proven track record—it works.

e It is educationally scund—students can master tasks effectively and ef-
ficiently using it.

e With a minimum of training, anyone can develop learning guides using this
format. -

e It relies heavily on a wide variety of already developed media and materi-
als--this design makes most of your existing textbooks, handouts, job
sheets, and media self-instructional—without any modification whatso-
ever.

e It is economical to develop, duplicate, and store. Foilowing this format,
most of your learning guides will be less than 5 to 10 pages lang, even less
if you can locate good references and audiovisuals.

Take time to review carefully the sample learning guide that follows;
you may want to go through it as a student would (see Sample 6-3). Notice
how the leamning guide has been constructed and how it avoids many of the
shortcomings of conventional group-oriented teaching methods.



SAMPLE 6-3 LEARNING GUIDE E-02

AVTI
ANY VO-TECHINSTITUTE
12343 MASTERY LANE
ANYTOWN, U.S.A 98765

AUTOMOTIVE MECHANICS

TASK: Repair exhaust pipe, muftler. and tail pipe

INTRODUCTION:

Since the exhaust pipe. muffler, and tail pipe are on the underside ¢t the car, they
take a terrific beating. {f you can spot exhaust sysiem parts that are corroded.
cracked, or broken, you may save the customer more costly and inconvenient repairs
later. Often, the exhaust pipe, muffler, or tail pipc must be replaced. [f not re-
placed properly by the mechanic, the exhaust system may rattle or may leak deadly
exhaust gases into the passeager compartment, causing sickness or even death.

TERMINALPERFORMANCE OBJECTIVE

To Demonnstrate Your Master of This Task, Do the Following:

GIVEN: Automobiles needing exhaust system repair and access to tools. equipment,
and replacement parts,

YOU WILL: Remove and replace defective exhaust system components.

HOW WELL: Written test and performance test must be completed with 100% mas-
tery.

ENABLINGOBIJECTIVES

) AseL 162 wrifos

0

adid 1oy pue ‘sapgynuw ‘adid snetyxa aoejday

This Learning Guide Is Divided into Several Parts to Help You:

{1} Describe function of and inspect exhaust system components.
(2} Remove and replace tail pipe.

[3] Remove and replace muffler. R

[4] Remove and replace exhaust pipe.

School| Dept. § Prog. | Duty | Task | Preqt |AvgHrs Dates Revised

AVTI] Ind. } 7291 E 02 £-01 36 i

© Date AVTI

SAMPLE 6-3
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AVTI

[ Follow the LEARNING STEPS listed below: ] Task E-Of

EQ (1]

l

Describe function of and inspect exhaust system components.

L
v
.

l.

Read pages 171174 in Modern Auto Repair describing the function of exhaust
system componeats.

Read Instruction Sheet 1, enclosed, describing what to look for when inspect-
ing the exhaust system.

See if you can describe parts of the exhaust system and determine which parts
need replacing by completing Self-Check |, enclosed.

EQ (2]

Remove and replace tail pipe. -

View slides 1-32 in slidetape E-02, showing how to remove and replace tail
pipe on automobile, all the way through.

While viewing slides 1-32 again, remove and replace the tail pipe from vehicle
assigned by instructor.

Check your work using Self-Check 2, enclosed.

Have instructor check your work before going any further.

EQ (3] l Rzmove and replace muffler.
1. View slides 33-50, showing how to remove and replace muffler, all the way
through. :
2. While viewing slides 33-50 agam remove and replace muffler on vehicle assigned
by instructor.
Check your work using Seif-Check 3, enclosed.
Have instructor check your work before going any further.
EO (4] I Remove and replace exhaust pipe.
f. While viewing slides 51-64, remove and replace muffler on assigned vehicle. -
2. Check your work using Self-Check 4 enclosed, then have instructor check your
work.
3. Now, practice replacing muffler, tail pipe, and exhaust pipe on customer’s car
assigned by shop foreman.
4. Have instructor check your work.
When you are ready, take the Written Test for Task E-02. .
6. When ready, take the Performance Test for Task E-02. r Program 7291

- SAMPLE 6-3 (continued)
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avrr | INSTRUCTION SHEET 1 |  TakE0

Listed below are the steps to inspect the exhaust system. Make these checks both with
and without the engine running. Caution: Exhaust system comjponents are hot!

1. Identify vehicle—match car with work order—read it twice.
2. Raise vehicle on lift—be sure to follow rules for raising cars on lift. Review learning
guide B-04 il needed.

3. Locate and inspect muffier. You will need to replace muffler if you find any of the
following:

a. Holes or cracks in body of muffler

b. Breaks in cither end of muffler where end is attached to body of muffler
c. Excessive rust or corrosion '

d. Large dents or areas weakened by rust -

¢. Loose, broken, or missing muffler clamps (check both ends—tighten or replace as
needed)
4. Inspect the exhaust pipe. You will need to repair oryll'cplace if you find:
2. Loosc or missing nuts nolding exhaust pipe lc;manifoid (tighten)
b. Missing or broken gasket (rc}placc)

Leaks in manifold fexhaust 'pipc connection. Fecl for leaks with your hand (cau-
tion: exhaust pipe and manifold are hot!)

d. Cracksor holgs or split secams in pipe (replace)

¢. Loose connections at manifold or muffler (tighten)

f. Denis or kinks that restrict flow of exhaust gases (replace)
5. linspect fail pipe. You will nced to repair or replace if you find:

a. Loose connections (tighten)

b. Cracks, holes, or split secams (replace)

Dents or kinks (replace)

d. Broken or frayed support brackets (replace brackets)

] Program 7291

SAMPLE 6-3 (continued)
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AVTI

SELF-CHECK 1

T Task E02

[n bin 12 in shop area are actual comnponents from the exhaust systems of foreign and
< which corresponds to the letters A-P
below. Beside the letter for each component, write in the name of the component, what
its function is (list each new function only once), and check ( ¢ ) those you think should

domestic cars. Lach part has a letter wnitten on |

be repiaced if they were

sctuallyonac

ustemer’s car and why:

Component Name

Function

Replace?

Why?

o]

[w)

T |OoO|m|m

—

—

olzlzl|r|=

~

Check your answers with Answer Key E-02-1 in toolroom.

l Program 7291
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AVTI 1 SELF-CHECK 2

l Task E-02

1. Were safety glasses womn at all tirnes?
2. s car seated securely on lift or jacks?
3. Was penetrating oil used to loosen connectors?

4. [If the following were used, were instructions followed:
Heat clamp?

Hand chisel?

Air hammer chise{?

Pipe cutter?

Pipe expander?

Pipe end straighting cone?

® S0 a0 o

Resizer?
S.  If still good, was muffler not dumaged?
6. Were correct replacement pipe, hangers, arnd clamps s=lected?

7. Was pipe inserted into muffler far enough to prevent leaks
through end slots but not far ¢nough to enter muffler body?

8. Were clamps positioned approximately (/8 inch from end and
tightened securely? .

9. Was clearance between pipe and brake lines, frame, axle, shocks,

and tank maintained?

10. Was tail pipe instalied to prevent gas leaks and rattles?

Yes

No

All items should receive a “yes™ response,

J Program 7291
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AVTIL I SELF-CHECK 3 Task E-02

Yes | No

1. Were safety glasses worn at all times?

2. if still good, were pipes on either side of muflfler not damaged?

3. Were commect replacement muffler and clamps selected?

4. Were clamps positioned 1/8 inch from end and tightened securely?

S. Was muffler installed to prevent leaks and rattles?

AVTH SELF-CHECK 4 T Task E-02

Yes

1. Were safety glasses worn at all times?

2. Were nuts holding exhaust pipe to manifold removed without damaging
studs?

3. Was exhaust pipe disconnected from muffler without damaging the
muffler?

4. Were proper exhaust pipe and gasket selected?

5. Was exhaust pipe installed to prevent gas leaks and rattles?

All items should receive a “yes™ response. . . l Program 7291

SAMPLE 6-3 (continued),
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AVTI WRITTEN TEST J Task E-Q2

TASK Replace cxhauét pipe, muffer, and tail pipe

DIRECTIONS

The purpose of this test is to find out if you kaow how 1o replace the exhaust pipe, muf-
fler, and tail pipe on an automobile. The test contains 18 multiple-choice questions.
Circle the letter on the answer sheet for cach question —-DO NOT write on this test: 100%

mastery is required.

1. Parts A on the attached drawing of the exhaust system of an automobile are:

A.
8.
C.
D.

(¥

Al
B.
C.
D.

Screws
Bolts
Studs
Clamps

The purpos= of part B on the attached drawing is to:

Filter emmissions betfore going through the exhaust system
Prevent part L from rattling
Provide proper spacing

Provide a scal against escaping gases

2 Part I2 on the attached drawing is the:

A.

B.
C.
D.

Tail pipe
Exhaust pipe
Extension pipe

Resonator pipe

4. When replacing a tail pipe, you should use an extension jack to support the:

A.
B.
C.
D.

S. What may happen if the clamps are not sccured approximately 1/8 inch from the end

Tail pipe
Exhaust pipe
Converter

Muffler

of the pipe?

A.
8.
.
D,

P

—

The ctamp may ratte
The pipe may extend too far into the muffler
Exhaust gases may leak from the slot in the pipe

The clatnp cannot be tightened securcly

[ Program 7291
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AVTI PERFORMANCE TEST Task E-02

TASK Replace exhaust pipe, muffier, and tail pipe
DIRECTIONS Demonstrate mastery of this task by dcing the following:
1. Tell instructor you are ready to take the performance test.
2. Get work order for car(s) needing exhaust system repair.
3. Inspect entire exhaust system and select replacement parts needed.
4. Remove defective parts: you must use the following tools: (a) air hammer chisl. (b)
pipe expander, (¢} heat clamp.
5. Install replacement parts, check for leaks, and road test.
No.| [ltems to be evaluated; 100% mastery is required: Yes| No
1. Were safety glasses worn at all times?
2. | Wascar raised on lift safely and securely?
3.1 Were all damaged exhaust system parts replaced?
4, Were correct replacement parts used?
S.| Were all clamps positioned 1/8 inch from end and tightened securely?
6.1 Were all parts installed to avoid gas leaks and rattles?
When replccing tail pipe:
7. If good, was muffler not damaged?
8. Was pipe inserted into muffler far enough to cover slots but not into muffler
body?
9. Was clearance maintained around lines, frame, axle, shocks, and tank?
When replacing muffler: -~ -
10. If good, were pipes on either side of muffler not damaged?
. Was muffler damage avoided during installation?
When replacing exhaust pipe:
12.]" Was manifold stud damage avoided?
13. Was muffler damage avoided?
Siudent: Date: ~ Attempt: | lastructor’s Signature:
Page
lofl

1234

SAMPLE 6-3 (continued) :,
‘ 3] 211
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1.

10.

Look over this sample learning guide once more and notice:
It “guided” the student through carefully selected learning activities and
carefully developed learning materials that helped the student master the
task.

. It took advantage of leaming materials aiready developed. This particular

sample referred the student to a standard textbook and a commercially
produced audiovisual presentation that were found to be appropriate.

. Instead of trying to teach this rather complex task all at once, it split

the task into four parts (enabling objectives)—one knowledge and three
skills.

. The student fully masters each enabling objective before going on to the

next. For each enabling objective, instruction was presented, the student
was told to practice, and then was given immediate feedback.

. It could have been developed in as little as 3 or 4 hours.
. The instructor was actively involved in the learning process, but not as a

presenter of routine instruction. This was accomplished by the book,
slides, and instruction sheet. The instructor’s involvement was at critical
points in the learning process: checking student progress, helping the stu-
dent correct performance, answering questions, and evaluating the stu-
dent’s overall mastery of the task.

The only material needed to be developed by the instructor was an in-
struction sheet. -

. The learning guide is complete. Everything the student needed was either V

included in the guide or was referred to specifically, such as pages 171-
174 or slides 33-50.

The guide is largely self-instructional. The student can spend most of the
day actively engaged in learmning the task and not asking questions like
“What do I do next?” or “Where do I go from here?”

By looking at the performance test the student can see precisely how he
or she will be evaluated. The criteria for mastering the task are spelled
out clearly.

Let us look at why this suggested learning guide format was designed as

it was. Every component of this particular learning package has been in-
cluded for a good reason. The learning process has been thoroughly analyzed
during the last several decades and most educational psychologists agree that
any successful learning experience (whether it is a group discussion, a demon-
stration, or a learming package) will include several essential events. Table 6-4
lists these ‘events in a successful learning activity and shows how each com-
ponent of our recommended learning guide forinat addresses these events,

See if you can identify components of effective learning packages by com-
pleting the following Self-Check.
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TABLE 6-4 The Learning Guide Includes Essential Event.s"in the Learning Process

A Successful Learning
Experieiice

- Purpose of Each Component of the
Recommended Learning Guide Format

Informs the student ex-
actly what is to be learned
and what mastery is.

. Motivates the student to
want to learn.
Either helps the recall or
teaches any prerequisite
learning needed to master
the task.

Provides guidance and
structure throughout the
learning process,

. Presents instruction appro-
priate for the task and in
small enougk units to pro-
mote cfficient learning.
Provides appropriate applica-
tion or practice of what was
preseated.

. Provides immediate feedback
on practice.

. Euvaluates mastery,

Provides for retention and
transfer,

e

. The task statcment tells the student ex-

actly what will be learned, The TPO ex-
pands on this and explains how well it
must be learned.

. The introduction tells the student why

the task is important,

. If needed, the resources selected for.the

first enabling objective help the student
master any necessary background knowl-
edge or skill prerequisite to mastering the
task.

. The detailed learning steps tell the stu-

dent exactly what to do, why and when
todo it, and what learning resources to use.

. Carefully selected or developed learning

resources present instruction for each
enabling objective.

¢ . Usually, the second or third learning step

for each enabling objective directs the
student through a carefully designed ac-
tivity to practice or apply what was pre-

. sented. .

Usually, the second o: third learning step
for each Enabling Objective directs the
student to a self-check or to the instruc-
tor to get immediate feedback on perfor-
mance, :

. The written and performance tests are

designed to evaluate the student’s overall
mastery of the task.

. Performing the task for the perférmance

test several times and in slightly different
settings each time promotes retention and
transfer of learning to different situations.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completing this
SELF-CHECK.

Listed below are advantages and disadvantages (a through i) of three differ-

ent learning package designs. Match advantages and disadvantages with each

design by placing the correct letter to the right of each design. Use each

letter only once, . ’
.

T A
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Learning Package Design

CHAPTER 6

Advantages

Disadvantages

. Student direction sheet
. Learning guide

3. Self-contained module

| a0 g W

—

..Difficult to revise when developed
. Very quick and easy to write and revise
High level of training needed to develop
. Completely self-contained

. Very expensive and time consuming to develop
. Easy to incorporate commercial and instructor-developed materials

. Sometimes relies heavily on group-oriented activities

. Can incorporate locally developed materials
. Fairly ea;sy to develop and contains checkpoints and final evaluations

Below are listed key events in the learning process and the components of
the suggested learning guide format. For each event, identify the compo-
nent(s) of the suggested learning guide that accomplishes that event by plac-
ing the lettez(s) of the ccmponent(s) in the blank beside each event.

Fvents in Learning Process
4. Informs student of what is to
be learned
. Motivates student
. Helps recall or teaches pre-
requisite learning

structure
. Breaks instruction in the
task into a few major parts
. Provides application of
learning .

5
6
—— 1. Provides guidance and
8
9

__10. Provides immediate feed-

back

___11. Evaluates mastery

Learning Guide Component

o aoom

b= S ]

. Written test

. Performance test

. Enabling objectives

. Learning steps for prac-

tice

. Self-checks and answer

key

. Task statement
. Terminal performance

objective

. Introduction

If needed, the first en-
abling objective

‘Learning steps

Compare ybur responses with those in the Answer Key in the appendix.



ENABLING OBJECTIVE [3] -
Develop Cover Page and Learning Steps Page for Learning Guides
Construct Guides Carefully

Since we are going to rely heavily on learning guides to deliver the bulk
of instruction to students, we must construct them with great care. You can
adjust lectures and demonstrations as you go but you cannot do this with
learning guides. What you develop is what the student gets. If students must
constantly interrupt their leaming to ask you where to find materials, what
to do next, what pages in a book to read, or which frames of a filmstrip to
view, you may as well go back to the traditional approach. To realize the full
potential of learning packages, they must be complete and easy to follow.

To aid you in developing learning guides that will be as effective as
possible, the remainder of this section offers suggestions, examples, and tips
on how to construct each component of the learning guide recommended in
this chapter. Keep in mind that this is just one format. There are several
variations of this format being used successfully around the country. After
some trial and error you may want to alter this format to suit your local
needs better. In this section, we look at the first two pages of the guide. The
cover page lists the task, orients the student to the task, explains what must
be done for mastery and shows how the Jeaming guide has been organized.
The learning steps page lists some carefully developed steps for the student
to go through and tells the student exactly what learning resources to use.

Cover Page . - B

The cover page is the first page the student sees. It should be attractive-
ly laid out, easy to read, and contain at least the following information:

Learning guide number. This helps the student, the instructor, the
typist, and anyone else involved in developing, using, or storing the guide to
easily identify it. Each guide should carry the number of one task on the -
task listing. '

Logo. If each. instructional program has its own unique logo, learning
guides can be very quickly identified. Also, instructors and students in each
program like having an identity of their own. The pregram name is entered
just beiow the logo on our sampie guide.

Ideritification of ownership. This information identifies the school, dis-
trict, institution, agency, or company that developed and owns the learning

-
s
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—
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Enabling Objectives

One of the most difficult steps in putting together a leaming guide is
deciding what the enabling objectives should be. If the enabling objectives
are very carefully developed, the student will have little trouble reaching
mastery of the task. It is important to realize why enabling obleﬂtlves are
so crucial to effective learning.

One of the most serious shortcomings of conventional instructional
techniques is presenting too much to the student at once. Whether it is a
lecture, demonstration, film, slides, or other method or media, the problem
results from the student not being able to recall all that was presented when
called upon to practice. _

If you do not fully appreciate how frustrating it is for students to be
presented several things at once, try a little experiment. First, write your
name as you rormally sign it. Now, raise your right foot off the floor and
move it in a large circle. Now, try writing your name while circling your
foot. I think you see what 1 mean. ’

Although you can perform the tasks required in your occupation while
blindiolded with one arm-tied behind your back, your students cannot. If
they found the tasks on your task listing as “simple” as you may think they
are, they would not be enrolled in the training program. Students who have
never before performed a particular task may find it overwhelming and quite
difficult, especially if you teach them how toc perform the entire task at
once. Using enatling objectives is an excellent way of helping students mas-
ter the “name-writing™ part of tasks first, then the “foot-circling” part, then
putting the two together smoothly.

Think about how frustrating it must be for many of your students to
watch you demonstrate a new skill requiring, perhaps, 20 or 30 complex
steps together with a considerable amount of technical knowledge and per-
haps even the use of a new piece of equipment. It is not hard to see why
many instructors may give a well-planned and rehearsed demonstration and
then shake their heads in dismay when some students practice the skill as if
they never saw the demonstration.

Enabling objectives provide us with a way to break the demonstration
of the task down into two or three major parts. We may still show the stu-
dent the overall performance of the task, but we should then present a major
part of the task step by step, help the student become proficient in that part,
and then and only then go on to the next part.

Smaller objectives leading to mastery of a terminal objective may be
called enabling objectives, learning objectives, micro-objectives, subobjectives,
‘or anything else. The purpose is the same—to divide instruction in the job
task into a few smaller bite-size pieces that will lead the student to mastery
of the task. The term erabling objective (EO) is used by this author because
mastering each EO enables the student to come-closer and closer to per-
forming the task. An important point to remember is that you will no longer

*
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locate or develop instructional media or materials for teaching the entire task.
You will be selecting or developing learning’ matenals for each enabling ob-
jective developed for a task.

Notice that enabling objectives (as presented in this book, anyway) are
stated exactly as tasks are stated. Each EO begins with an action verb in the
present tense and is observable. The main difference is that EOs are much
more narrow than task statements. In stating enabling objectives, strive for
the same precision and clarity as you do when stating tasks. Notice that en-
abling objectives do not include the given or criteria component as terminal
objectives do. This is to save time in developing the EOs and make them
easier for students to read.

Look at the enabling objectives that were developed for the sample
tasks shown in Table 6-5 and notice that:

TABLE 6-5 Sample Enabling Objectives for Selected Tasks

Tasks

Enabling Objectives

. Weld tee joints

in flat position
Give a manicure

Inspect airframe using
dye penetrate

[1] Set up station and tack weld tee joints
[2] Make three pass welds"
[3] Make six pass welds

(1] Prepare nails and cuticles
[2] Apply base coat and polish

[1] Describe principles of dye penetrant in-
spection

[2] Perform dye penetrant inspection

[3] Interpret results

4. Take arterial blood [1] Describe source of and problems re-
" pressure sulting from abnormal blood pressure
. [2] Take and record blood pressure
5. Fight fires with portable [1] Select extinguisher for various types of fires

extinguishers

Set up and calibrate a
pressure transducer

[2] Extinguish class A, B, C, and D fires

(1] Describe the operation of the pressure trans-
ducer

[2] Set up transducer circuit

[3] Attach transducer and calibrate

7. Install moldings {1] Install door casings and stops
(2] Install baseboards
. [3] Cope moldings )
8. Develop draft of learning [1] Describe how learning packages enhance

guides

learning
[2] Identify components of effective learning
packages
{3] Develop cover page and learning steps page
[4] Select and develop learning resources
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1. Each enabling objective is a major part, of performing a task or somethmg
the student needs to learn before beginning the task.

9. It would be easier for a student to master each successive enablmg objec-
tive than to master the entire task at once.

3. Students learn important background information and principles such as
EO [1}] for task 3, “Describe principles of dye penetrant inspection” in
the same learning guide that teaches the task itself.

4. Each enabling objective involves something new the student is going to
learn.

5. It is much easier for the instructor or curriculum specialist to locate or
develop learning materials for each EO than for the entire task.

6. Each enabling objective is stated precisely and begins with an action verb.
Each EO describes what needs to be taught by the learning materials to be
located or developed.

7. Each enabling objective tells the student exactly what is to be accom-
plished in each part oi the learning guide.

Let us look at several different situations, each requiring a slightly dif-
ferent approack to developing the enabling cbjectives for tasks.

Major segments of the task. In the first example, the enabling objec-
tives developed for the task are each a major segment or part of the task it-
self. This is a typical situation in which each enabl'ng objective is somewhat
of a mllestone in performing the task.

EXAMPLE
Task: Prepare and adrainister oral medication.
Steps (taken from task analysis):

1. Obtain patient's medication record.
2. Compare record with doctor's order.

EO([1] 3. Wash hands.
Prepare 4. Assemble supplies.
medication. | 5. Select medication.

6. Compare medication record with label.
EO[2] A
Calculate—{;. Calculate appropriate dosage.
dosage. _ -

8. Pour medication into cup.
EQ([3] —— 9. Verify poured medication with order.
Administer | 10, Take medication to patient.
medication. | 11. Identify patient by ID bracelet.

12. Give patient medication and water.

LX)
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13. Observe patient take medication. _
14. Discard cup.

15. Provide for patient’s comfort.

16. Record medication taken.

Look at this example and notice that the enabiing objectives have been de-
veloped by carefully reviewing the steps from the task analysis and then
grouping these steps. EO {1] “prepare medication” includes the first six
steps actually performed by the nurse in completing the task on the job. The
instructor decided that these first six steps should be presented and then
practiced before the remainder of the steps involved are presented. Notice
that EO (2], “Calculate dosage,” is a single step. The instructor felt that step
7 in performing this task was complicated enough for students who have
never done it before to be an enabling objective by itself. After mastering EO
(1] the student will then be shown how to calculate dosages and will prac-
tice that until proficient. Only then will the student move on to EO [3],
“Administer medication,” in which steps 8 through 16 will be presented and
then practiced. Of course; the student will then practice the overall task
from beginning to end several times. :
Look at this example again very carefully and nctice that:

1. The enabling objectives were based on the actual steps required to per-

form the task. Fully analyzing each task to identify the steps, technical

knowledge, background knowledge, special tools, safety, and attitudes
involved will help you develop enabling objectives that promote efficient
learning.

EO [1] included six steps, EO [2] only one step, and EQ [3] nine steps.

The number of steps that are included in an enabling objective depends on

the complexity of the steps. Remember that the reason for using EOs is to

avoid showing students how to perform the entire task and forcing them
to remember this while practicing. Include only as much in an EO as stu-
dents can remember,

3. Notice how there seems to be a natural break or resting place in the learn-
ing process between each enabling objective.

4. Each enabling objective describes what will be learned in each successive
part of the leamning guide. The first six steps all dealt with preparing the
medication, so it was called “Prepare medication.” Do not forget: we still
must show the student how to perform each detailed step in preparing
medication using slides, filmg, references, pictures, or other means. EQs
simply help us organize learning a little more efficiently for the student.
Try to call each EO something that is descriptive of the performance stu-
dents will learn. ’ ‘

5. Two nursing instructors could have taken these same 16 steps in per-
forming the task on the job and could have. developed different enabling

N
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objectives. One instructor might have decided that four EOs were needed,
whereas a second instructor might have felt that two were sufficient. You
will not really know how many enabling objectives are needed until you
try out the learning guide. '

Prerequisite knowledge. Now let us look at a slightly different situa- -
tion calling for a little different approach to developing enabling objectives:

EXAMPLE

Task: Lay out and cut rafters.

EOs: [1] Describe function and types of rafters.
[2] Lay out rafters.
[3] Cut rafters.

Notice in this example that before'the student will get involved with the task
itself, some very important prerequisite knowledge will be mastered first—
EO {1]. Many job tasks may require ore or more knowledge-oriented en-
abling objectives.

In Chapter 3, we stressed the point that knowledge needed to perform
a task should be taught together with the task itself. This example shows
how this is accomplished. Although knowing the “function and types of
rafters’’ may not be essential to being able to “lay out” and “cut” rafters,
this knowledge certainly contributes to the competence of the trainee. The
function and types of rafters should not be taught at the beginning of the
carpentry program in a unit called, perhaps, “building components.”” The
student has the most need for knowledge about what rafters are and what
they do (they hold the roof up, by the way) just prior to learming how to
layout and cut rafters. Including knowledge EOs in learning guides for job
tasks is an excellent way of teaching students such things as anatomy and
physiology, electronics ‘fundamentals, and other background knowledge, as
it is needed!

Specialized tools and equipment. The two examples below illustrate
situations when the use of a specialized piece of equipment or use of a
special tool may become an enabling objective.

. EXAMPLES
Task-1: Replace brake shoes (drum).
EOs: [1] Remove wheels and replace shoes.
{2] Turn drums on lathe.
{3] Replace wheels and road test. -

3
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Task 2: Test charging system.

EOs: [1] Describe operation of charging system.
[2] Hook up and interpret readings from volt-amp tester.
[3] Test alternator and regulator output,
[4] Test system, and insulated and ground circuit resistances.

For task 1, EO [2] involves using a specialized piece of equipment—a lathe—
to turn down drums. Teaching this during a unit on “use of shop equipment”
or at any other time would be foolish. When the student has removed the
brake drums and sees why the drums need turning is when the student needs
and wants to learn how to operate the specialized piece of equipment for
turning down drums—not before and not after; the same of task 2. The stu-
dent sees the need for learning how to “hook up and interpret readings from
volt-amp tester” while learning how to test the charging system. Learning
how to use specialized tools, materials, and equipment will be far easier
when the student sees a need for it and can apply it immediately.

Variations of the task. There may be times when the enabling objec-
tives are each a different application or way of performing the task.

EXAMPLE
Task 1: Construct basic seams.
EOs: 1] Construct plain seams.
[2] Construct top-stitched seams,
[3] Construct seam corners.
Task 2: Overhaul lower unit. -
EOs: [1] Overhaul Mercury lower unit,

[2] Overhaul Evenrude lower unit.

In these examples, each EO involves a slightly different application of the
task. This is a way to make sure that the student can perform different
variations of a task.

Preparing for the task. Sometimes, you may need_to:develop the first
enabling objective to help the student prepare for learning the task. This may
involve getting set up, collecting materials, tools, supplies, or equipment or
getting other preliminaries out of the way. An example illustrates.

EXAMPLE

Task: Weld lap joints.

EOs: [1] Set up station and clamp metal.
[2] Weld lap joints.
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The first enabling objective in this example involves getting set up. This in-
cludes collecting the materials and supplies, setting up the welding station,
measuring and cutting the metal to be welded, and clamping it into place.
For the student who has never done it before, setting up to perform this task
might be difficult enough that it should be a separate enabling objective. Re-
member that after instruction in each EO is presented and the EO is prac-
ticed, a checkpoint is reached. Either the student or the instructor (or both)
checks the accuracy of the practice for that EO. In this example, it probably
makes good sense to have ‘‘set up station and clamp metal” as the first en-
abling objective.

The setup can then be checked—and corrected if needed—before expen-
sive equipment is damaged, costly material is ruined, valuable time wasted,
or, perhaps, the student is seriously injured. EOs involving preparation and
set up might be called for when the preparation is very complicated, danger-
ous or critical to the successful performance of the task.

Combinations. Keep in mind that combinations of these previous-ex-
amples will be very common. An example illustrates.

EXAMPLE

Task: Coliect evidence at crime scene.

EOs: [1] Describe evidence admissible in court (knowledge).
[2] Prepare for collecting evidence (preparation).
[3] Collect evidence from crimes against people (variation).
[4] Collect evidence from crimes against property (variation).

Tips

Here are some tips you may find helpful as you develop enabling objec-
tives:

1. Remember that the task itself is what-you want trainees to master. Using
enabling objectives is simply a means to help students reach that end.

2. There is no magic number of enabling cbjectives for a learning guide. One
‘learning guide may need two EOs, whereas another may need four or five.
T'wo or three is a typical number of EOs for a learning guide. You may oc-
casionally develop a learning guide for a task that is so simple or narrow

~ that only cne enabling objective is needed; the one EO is simply the task
restated.

3. Keep the level of your students in mind as you develop enabling objec-
tives. A student population consisting of younger or less prepared stu-
dents may need more enabling objectives for a given task than older, more

mature, or better prepared students. *
.9
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4. Make sure that each enabling objective will have some kind of meaning for
the student. Avoid making EOs too narrow or trivial.

5. Knowledge tasks will, of course, have all knowledge-enabling objectives.
Make knowledge EOs just as precise as skill EOs.

6. If more than 4 EQs are required for a task, a second learning steps page
like the one shown in the sample learning guide can be included.

Learning Steps

Now that we know how to develop enabling objectives, let us look at
the next page of the leamning guide. The learning steps listed on the second
page are the heart of the guide. If the learning steps and learning resources
referred to in the steps are carefully selected, the student will be able to pro-
ceed smoothly through the learning process from beginning to end. Look
back at the learning steps listed under each enabling objective on the second
page of the sample leaming guide and notice how they guide the student
toward mastery of the task. These learning steps should not be casually
developed. Great care should go into the selection and wording of them. In
a sense, the learning steps page in the leaming guide gives each student his
or her own individual teacher’s aide. o

The learning steps written for each guide will vary somewhat but they
will be developed following a very definite pattern. Let us look at the learn-
ing steps selected for a typical enabling objective:

EXAMPLE S
Task: Monitor vital signs. ) —— .
Enabling Objective {2]: Take blood pressure.

1. View filmstrip F-12 (frames 6-20) to identify the steps in taking blood
pressure,

2. Take and record the blood pressure of at least five fellow students.

3. Have your instructor verify the accuracy of at least three of these readings.

Notice that these learning steps ensured that three absolutely essential events
took .place. Table 6-6 describes these events and lists possible activities and
materials to achieve them. The learning steps for each enabling objective will
be a little different, but these three events—presentation, practice, and feed-
back—must be provided for. Sometimes it may take two or three specific
learning steps to accomplish any one of these events, and other times two of
these events may be accomplished by a single learning step.

Let us look at some examples of how these three essential events in the
learning process were handled for typical enabling objectives. In the example
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TABLE 6-6 Learning Steps Provide Presentation, Practice, and Feedback

Learning Steps for Each Enabling Activities and Materials to
Objective Must Ensure That: Achieve This:

First, ® Reading textbooks, refer—
The student is presented ences, manuals
some instruction appropriate ® Viewing slides, films, film-
for the enabling objective. . strips

® Listening to tapes
Observing an advanced

student
Then, ® Solving typical problems

The student is provided an ® Critiquing case studies
opportunity to practice or ® Hands-on practice of a skill
apply the same knowledge ® Answering questions
or skill that was presented.

Finally, ¢ Checking answers with
The student is given immediate answer key
feedback on the success of that ® Checking finished product
practice and is helped in correcting ) or procedure with detailed -
it if needed. ) checklist

® Having instructor or experi-
enced student evaluate
product or critique perfor-
mance.

below, presentation of instruction required two specmc leammg steps (Nos.
1 and 2) : - B - -

EXAMPLE
Enabling Objective [2]: Grind valves.

1. Read pages 214-217 in your textbook to identify steps
Presentation required to grind valves.
2. Refer to manufacturer's manual for specs of valves you
are working on. '

Practice 3. Grind the valves you have been assigned.
Feedback 4. Have instructor check your work.

The following example shows how the presentation of instruction and prac-
L:cmg of what was presented may be provided for in a single leaming step
{No. 1):
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EXAMPLE
Enabling Objective {1} : Calibrate oscilloscope.

Presentation
and 1. While viewing slide-tape segment A-16, calibrate the os-
Practice d cilloscope at your station.

Feedback }2. Check your calibration using Self-Check 1, then have lab
assistant check your calibration.

The example below shows how practice and feedback have been included in
one step (No. 2):

EXAMPLE

" Enatling Objective [3]: Spray vertical panel.
Presentation —{ 1. Carefully view and listen to video tape No. 14
to identify the procedure for’ spraymg a ver-
tical panel.

Practice and Feedback -EZ With your instructor present, practice spray-
: ing vertical panels 1 and -2 set up in shop. .

In these examples, notice the following:

1. Presentation, practice, and feedback are included in each example, al-
though in a little different manner each time.

2. These leaming steps do no teachmg at all; they simply tell the student
what to do next.

3. Each learning step involving presentation of instruction tells the student
what to do (read, view, etc.), exactly what resource to use (pages 214-
217, slide tape A-016, etc.), and what to look for (to identify steps to
grind valves, etc.). Even though each learning step is only a single sen-
tence, it may give the student more specific information about what to
do and why than we usually give students in traditional programs.

4. The practice called for in each example required the student to at’sempt
the exact pert'ormance called for in the enabling objectlv

It is critical that each leammg step duect the student to some activity
that is appropriate. Leaming steps to accomplish the presentation of ivstruc-
tion must direct the student to read or view some appropriate learning
resource, such as specific pages in a book or some media. Learning steps fo-
cusing on practice should tell the student exactly how to go about attempt-
ing to perform ‘what was presented in the previous learning step or steps.
Finally, leaming steps vou include to give students feedback must steer the
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student to some resource, such as a self-check, an answer key, the instruc-
tor, or an advanced student or other resource that will help the student re-
cognize whether the practice was accurate or not and, if not, why and what
to correct.

The key word here is appropriate. Presentation steps must direct the
student to a resource that shows the performance called for in the EO. Prac-
tice steps must require the student to actuaily do what was presented. Im-
mediately after practice the student must be helped to compare his or her
performance with ideal performance.

Selection of specific resources referred to in each learning step is just
as critical as the selection of the learning steps. The appropriate learning
step may be to read some information or see a skill being performed. If the
reading material is over the students’ heads or if the visuals used to present
the skill are not clear, students will have difficulty learning. The next section
will help you select and develop appropriate learning resources.

Practice constructing the covzr page and Iearnfng steps page for several leamn-
ing guides by completing the following Seif-Check.

SELF-CHECK [3]

Check your mastery of ENABLING OBJECTIVE [3] by completing this
SELF-CHECK

1. Select 12 tasks that have been analyzed. Carefully review the task analy-
sis for each and develop enabling objectives for each task that would be
appropriate for constructing learning guides around. You may want to
make some assumptions about the level and previous preparation of
students and where each task would appear in the sequence of tasks.
Select at least two tasks in each category below.

a. A job task requiring enabling objectives that are each a major part of
performing the task itself,

b. A job task requirind at least one-enabling objective covering neces-
sary prerequisite knowledge.

¢. A job task requiring at least one enabling objective covering the use
of a specialized tool or piece of equipment.

d. A task requiring an enabling objective teaching the setup or prepara-
tion for a complex or dangerous task.
e. A knowledge task requiring all knowledge-enabling objectives.

v s
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activity. Usually, one or two students do the actual practice, another few
help, and the rest watch, '

In the competency-based approach to training this is changed dras-
tically. Each student must interact personally with the materials needed for
learning. Small groups of students may still study reference material and
view media together but when it comes to practice and finally demonstrating
maslery of the task, students are on their own—just as they will be on the
job. Learning resources to support each learning guide should be carefully
selected and developed so that they will help students master each task as
easily as possible.

It was mentioned earlier that the leaming steps in our recommended
learning guide format should accomplish three essential events for each en-
abling objective: present instruction, provide practice, and give feedback.
Let us look at how we can select learning resources to go along with the
learning steps for these three events to ensure efficient and effective learning.

Resources for Presenting Instruction

The resources referred to in the first few learning steps listad under
each enabling objective on the second page of the learning guide actually
do most of the presenting of instruction., Deciding what iearning resources
to use for these first leaming steps is really not complicated.

Let us look at an example.

EXAMPLE

Instructor Ralph Taylor was in the midst of developing a learning guide for
the task “Trim horse’s foot.” After. analyzing the task and developing a ter--
minal performance objective, he developed the following enabling objectives
around which to construct the learning guide: .

EO [1] Describe growth paitem, parts, and need for trimming horse’s foot.
EO [2] Trim horse's foot.

Mr. Taylor knew that for each of these two EQOs he needed to include
learning steps and resources in the guide for presenting instruction, practicing
what was presented, and giving the student feedback on practice. For EO [1],
he was not sure what kind of resource to use for presenting instruction. He
narrowed it down to two possible choices: purchasing a filmstrip, or having
students read 12 pages in their textbook. He chiose the readirg. For the sec-
ond EO, his possible choices were having the student read the uext 6 pages in
the textbook (no illustrations), purchasing a 16mm fiim for them to watch,
or shooting about 20 slides showing a horse's foot being trimmed and nar-
rating the slides with a cassette tape. After considering each option, he
decided to shoot the slides and make the tape.

9
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3. Both print and nonprint resources can be viewed again and again by a stu-
dent if needed. An instructor-delivered lecture or demonstration, once
delivered, is gone {orever. ) '

4. Every student has a front-row seat. When reading an instruction sheet or
viewing slides, the student does not have to compete with other students
for a good view. Also, embarrassing questions need not be asked in front
of the group (they usually are not, anyway).

5. Leamning resources that are mediated or printed are always available. Stu-
dents do not have to wait for the group to catch up to hear the next
lecture or see the next demonstration.

6. When most instruction is packaged, the instructor is freed to do what in-
structors do best: answer questions, give feedback, check students’
progress, reinforce, and evaluate. If instructors are busy most of the day
lecturing and demonstrating, there is simply no time left for these other
activities that are crucial to learning.

Someone once observed that live lectures and demonstrations are a lot like
showers—they are not much good after 24 hours! So in most cases, having
the instructor serve as the leaming resource for presenting instruction is not
the best way to proceed. Now let us corapare print and nonprint materials.

When faced with a choice between print and nonprint materials
that both do an equally good job of presenting instruction for a particu-
lar enabling objective, select print over nonprint.

This statement may seem out of step with the trend during the last few
decades toward mediated instruction. Remember: we said select print over
nonprint when both would be effective. Let us look at some characteristics
of these two major kinds of learning resources to see the rationale behind

our statement.
Printed resources, such as books, manuals, instruction sheets, and other
materials students read:

¢ Can be read at each individual trainee’s best pace

* Are inexpensive to purchase

e Can usually provide each student with his or her own copy
® Can usually be developed locally very economically

e Are easy to store

¢ Can often be included inside the learning guide

* Are easy to transport

L]
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Still visuals (with and with-
out sound), slides, film-
strips, {lip charts, and
photographs

Motion visuals (with and
without sound)}~16mm,
8mm films, filin loops and
cartridges, video tape, video
discs

Casette tapes, reel-to-réel
tapes, records, and language
machines,

Instructor, aide, tutor, or
advanced student

Nonprint Materials

Step-by-step procedure in per-
forming task; interior parts or
construction of devices, ctc.;
close-up shots; color.,

Complex tasks where motion and

sequence are critikal; speed up
or slow down tim'|e.

|

Recordings of specialized sounds

or noises; pronunciation of
words, '

Can show and explain compli-
cated steps clearly and se-
quentially, can show color and
detail; economical; casily up-
dated; can be produced by in-

" structors and students.

Complex motion and sequence
can he shown and explained;
can be slowed down or stopped
as necded; students scem to
enjoy viewing them,

Can duplicate actual sounds en-

counterad on the job.

Human Resources

Live demonstration of skills or
presentation of kpowlcdgc for
which no other learning re-
source is yet available,

Little or no cost, can be cap-

tured on {ilm, slides or tape
for later usc as a ‘‘packaged”
rescurce,

Need projection equipment for
viewing; purchased materials
sometimes technically in-.
accurate or incomplete; can
be lost or destroyed,

Very expensive software and
projection and recording
equipment needed; main- -
tenance and security a prob-
lem; difficult to develop
locally.

Students may become easily
distracted or bored.

Instructor-paced, group-
oriented, little student in-
volvement, time consuming,
does not promote high level
of mastery for most students,
takes up instructor’s time.
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* Require no batteries, outlets, extension cords, or replacement bulbs
e Can be duplicated quickly and cheaply )

s Are largely “student-proof™

¢ Can be used under less-than-ideal field conditions

+ Require no projectors, recorders, or other hardware

e Can be used at home, in the office, or at remote sites

Many nonprint resources, on the other hand:

« Require very expensive projectors, recorders, cameras, and related hard-
ware

e Usually require quite expensive software; and already prepared software
may be nonexistent, incomplete, or of poor quality

+ Require batteries, outlets, or other power sources

* Require expensive and/or difficult to arrange maintenance

e May expose students to shock hazards

e Break easily '

* Can be easily tampered with or stolen

¢ Require carrells or other space to use and store

* Are difficult or bothersome for some students to use

* Can be rendered useless by a missing slide, broken tape, and so on

I think you will agree that the advantages of print materials over nonprint
materials are numerous.

If you are concemed about the overuse of materials that students must
read, do not be. Much of the reading problem students have today is caused
by what we have them read and how and when they read it. It is no wonder
many students have difficulty reading and comprehending when we move
the entire group of students from one task to the next, require them to read
chapter after chapter of ‘“material,” and keep them in the dark about why
they are reading it and how they will ever apply what they are reading.

Remember that the learning guide format we are recommending breaks
the task down into several parts. Learning steps will direct the student to
read specific, short, carefully selected passages from books and other materi-
als. When using learning guides, the student will rarely be given entire chap-
ters to read. You do all the searching for the student; you wade through the
“material” and find the specific passages that teach what students must
know.

Of course, if a complicated skili is involved, reading about how to per-
form it will not do. The student must see the skill being performed. In such
cases there is .absolutely no substitute for well-planned, clear audiovisual
learning materials. But when you do have a choice between print or.nonprint
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EXAMPLE

1. Read Instruction Sheet 1 to identify the steps for mixing potting soil.

1. Read the Instruction Sheet enclosed “Making a Club Sandwich'’ to identi-
fy the steps to make a club sandwich.

2. Following the steps in Instruction Sheet 2. practice changing the spark
plugs on engine assigned by instructor,

1. Read Instruction Sheet 1 describing the importance of telephone courtesy
on the job. i

2. Locate the tools and supplies listed in Instruction Sheet 1. Check with the
instructor before going any further.

Below are several tips that may help-you develop better instruction sheets:

1.

Use simple, easy-to-follow illustrations to clarify intricate steps or com-

plex movements. Simple freehand line drawings can be valuable to the

student. Illustrations need not ne of professional quality; they should be

technically accurate and easy to follow. You can cut and paste using illus-"
trations from manuals and books and other materials (remember to get

permission to use copyrighted materials). Try to put theillustration to the

side o‘f or just below the sentence(s) refeiring to the illustration.

. By photographically reducing transparencies, transparency masters, or

photographs (again, get permission), you can develop excellent illustra-
tions tc clarify the stepslisted in performing a task. -

. Make sure that the reading level of your instruction sheets matches that of

yourstudents.

. Make instructions simple and easy to read. List steps in perforringa task

sequentially (Step 1: Remove the motor housing). Avoid long paragraphs
of text; leave plenty of ‘“white space”; underline key words and define
new ones as they are used; avoid instruction sheets that list definitions.
Use arrows, boxes, asterisks, dots, circles, or other means to help organize
and highlight the matenal presented.

. Keep instruction sheets brief and number them page 1 of 2, page 2 of2

and so on. Give them a title that is descriptive of what is taught in the in-
struction sheet.

Nonprint Resources

Sometimes, print resources just are not appropriate for presenting in-

struction for particular enabling objectives. Nonprint resources might be
called for when:

1. Motion is needed.
2. Very small or intricate parts need to be seen.

L]
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3. Color or texture is important.
4. Other situations.

Nonprint resources are either still or motion, and there are various
types of each. Below are examples.

EXAMPLE
Still Motion
® Slides ® 16mm films
e Filmstrips * 8mm loops or reels
* Charts ® Video discs

® Photographs * Video tapes

Sometimes, you may be faced with a chcice between still and motion
nonprint resources,

When faced with a choice betwecn still and motion nonprint re-
sources that both do an equally good joo of presenting instruction for a
particular enabling objective, select still over motion.

L

If we could purchase a complete mediated program either on video tape
(motion) or slide-tape format (still), we should probably select the slide-tape
format even if the initial cost of the two formats was equal. You will usually
pay a premium for motion. That premium is usually in the form of:

* Higher initial cost

* Higher projector and related equipment costs

e Higher maintenance costs

¢ Greater amount of downtime and piiferage

e Greater difficulty updating and adapting materials
« Higher cost of software

- Very few training programs will need motion for teaching all tasks.
When possible, select print resources; if print is not appropriate—use
still visuals; only is absolutely essential, use motion.

Occasionally, you may find yourself in the lucky position of having
several different types of resources on hand that effectively teach a particu-
lar skill or knowledge. When this happens, you may want to use more than
one resource for presenting instruction.
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EXAMPLE

1. Read Instruction Sheet 2 or view filmstrip B-06, describing how to pull
wire through cor:duit.

1. Read one of the following to find out how to compute missing values of
resistance:
a. Textbook, pp. 183-194, or
b. Workbook, Section E-12

1. View film “‘Completing Log Book” or read FTC Bulletin 1248, describing
how to complete your daily log book.

If you locate several resources that present basically the same instruc-
tion (especially if they are the same type), avoid requiring the student to
view or read them all. Give the student a choice; use “‘or” instead of ““and”
in the leamning step. Students who like to read will select the reading and
those who do not will probably select the media. If one resource is good,
two are not necessarily better. A future goal may be to develop or locate two
or three different kinds of alternative resources to present instruction for
each enabling objective. For now, however, concentrate on finding one that
works; you can add more later.

. Evaluating Resources

There is an ever-growing amount of commercially availabie leaming re- -
sources available for purchase—both print and nonprint. Here are some
things to keep in mind when considering materials for purchase.

1. How much do the materials cost?

2. How much do the projection and related equipment needed for using
the material cost?

3. Is the material at an appropriate level for the student population?

4. Is it technically accurate and up to date?

5. How easy is the material to update, add to, or adapt?

6. How compatible is it with material already in use in the program?

. Is it copyrighted?

8. Can it be duplicated easily? -

9. Is the material ‘“‘interactive”; does it require the student to become
actively involved? Audiovisual programs that present a step or two and
stop, require the student to perform that step, and then reactivate the
program keep students more involved than presenting all steps without
stopping. :

10. How closely does an audiovisual program match the task listing and the
enabling objectives for each task?

“a
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TABLE 6-8 Resources Used for Practice and Feedback

Practicing What Was Presented Gelttling Feedback on Practice

Skill-Enabling Objectives

® Tools ® Patrons ® Instructor, advanced student,
* Materials ® Projects or aid to observe performance
® Supplies ® Objects or evaluate finished product

® Equipment @ Field assignments ® Self-check for evaluating stu-
® Instruments ® Trainers dent’s own work

® Live work @ Simulators ® Checklist or rating scale in

® Customers ®Mockups books or other sources for

checking work

Knowledge-Enabling Objectives

® Seif-checks containing questions, ® Answer key or solutions to
problems, case studies, situations, compare answers with
activities, or other assignments ® Instructor checicing answers

© Review q.lestxons and problems in or assignment
books ® Instructor quizzing student or

* Oral quizzes or critiquing report

¢ Role playing

Solving the problems provides appropriate practice and comparing the an-
swers with an answer key provides feedback. ’

Self-Checks

We have included self-checks in this section on learning resources be-
cause that is really what they are. Self-checks are not tests—they are an in-
tegral part of the leaming experience. It has been shown that students learn
more and faster if they are provided with immediate feedback on how they
are doing. This is the purpose of self-checks.

Since different students will be working on different tasks on any given
day, self-checks can help the student get immediate feedback without having
to wait for the instructor. You will be using two basic types of self-checks
in your learning guides—one type for students to check mastery of knowl-
edge and the other type for checking mastery of skills. Co

Knowledge self-checks. When an enabling objective covers kncwledge
only, that knowledge is presented to the student by means of some appropri-
ate learning resource. After being presented with this knowledge, the student
needs an opportunity to apply this knowledge and find out how well the
knowledge was mastered. The student can then make an intelligent decision
about going on to the next enabling objective. -

7
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Below are examples of knowledge-oriented enabling objectives. and
problems or questions that might appear on a self-check to help the student
apply the knowledge.

EXAMPLE
Problems or Questions on

Knowledge-Enabling Objectives Self-Check

[1] Compute tax on purchases. e List totals of typical pur-
chases and various tax rates
and have students compute
the tax.

(1] Explain operation of four- * Give students a series of

stroke engine, questions on the operation

of the engine.

{1] Identify parts and their function. * Give students a diagram with
each part numbered and-a list P

of part names and functions
for them to match up.

Notice that in these examples, the situation described in the self-check has
been carefully designed to require the sfudent to perform what is called for

_in the enabling objective. Of course, we would assume that the first learning
step(s) under each-EQ has adequately presented instruction to the student
so that the student is now prepared to apply what was presented.

In these examples, students would get immediate feedback on their
performance by comparing their answers with some sort of answer key. You
might feel a little uncomfortable about including the answer key in the learn-
ing guide; however, this is the only way to give the student immediate feed-
back. “What about cheating?”’ you ask? Students. may try to look ahead to
the answers on their first few self-checks, but they will- soon realize that
cheating on self-checks will prevent them from successfully completing the
written and performance test. For particularly dangerous, complex, or
basic tasks, however, you may want to have the student bring the self-check
to you, an aide, or proctor for checking.

) It was strongly recominended in Chapter 5 that only multiple-choice
" ~questions be included on formal written tests. On knowledge self-checks,
however, any type of question or problem can be used. The disadvantages
of recall-type test items for use on written tests become advantages on seif-
checks. Fill-in-the-blank, essay, and short-answer questlons as you recall, are
not recommended for written tests because they are so subjectlve and there
are many possible answers to most questions. )

‘On self-checks, -this may be an advantage. When a student answers a
" completion or essay question on a self-check and finds that his or her answer
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disagrees with the answer key, discussing this with the instructor becomes a
valuable leamning experience. However, arguing over the one right answer to a
fill-in-the-blank question on a formal written test (which will be recorded) is
not a very productive use of the instructor’s or student’s time and energy.

Skill self-checks. Most of the enabling objectives your learning guides
will be constructed around will be skill-oriented. For these enabling objec-
tives the first leaming step or steps listed under them will direct the student
to an appropriate leaming resource that presents how to perform the skill.
The next step or steps will direct the student to practice what was presented.
Finally, the student will be directed to a self-check, the instructor, or other
source to find out how successful that practice was.

When possible, it is a good idea to have students evaluate their own per-
formance. This promotes responsibility, encourages decision making, and
gives them the opportunity tc correct their own mistakes before being em-
barrassed. Of course. after checking their own performance, the students
may then be told to have the instructor check his or her work, especially if
equipment damage, material spoilage, or student injury might result from
proceeding. Again, just like knowledge self-checks, students will quickly
realize that fudging on skill self-checks will only hurt their chances of com-
pleting the final performance test successtully.

Below are examples of how krnowledge aad skil! self-checks can be re-
ferred to in leaming steps cn the second page of our sample leaming guide.

EXAMPLE

2. Practice typing business letters by typing the handwritten drafts found on
Self-Checks 1, 2, and 3.

2. Practice reading the architect's scale by measuring and recording the
lengths of the lines shown on Self-Check 2. )

3. Check your setup using Self Check 1; then have mstructor check your
setup before proceeding.

2. Compute sample problems found on Self-Check 1.

2. See if you can name and describe parts of the middle and inner ear by
answering questions 1-3 and 6-10 on pages 82 and 83 in your textbook.
Have instructor check your answers.

You might find these hints helpful as you develop self-checks:

1. Make sure that each self-check covers only the knowledge or skill pre-
sented as a part of the enabling objective under which it is listed. Be es-
pecially careful about testing any knowledgeqr skill not yet covered in

LX)
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the learning guide. You can back up in what self-checks cover but you
cannot jump ahead.

2. In writing the items for skill self-checks, follow the same guidelines out-
lined in Chapter 5 for developing performance tests. Skill self-checks can
be used to help the student assess process or product or both. Make the
items very clear and go to extra care to indicate clearly the basis on which
each item should be judged yes or no. Students may check “yes” to an
item worded like “Was clamp installed properly?’’ because they believe
they did. “Was clamp installed % inch from end of hose?”’ may prompt
the student to realize, ‘Hey, I didn’t do that part correctly’ and then fix
it.

3. Including the answers to self-check questions and problems in the leaming
guide speeds up giving the student feedback. Having the answers on the
back of the self-check, typed upside-down or at the very end, might dis-
courage cheating. Having answer keys in a central location such as the
toolroom may give fairly quick feedback and discourage looking at
answers prematurely.

4. Oral self-checks can provide valuable instructor-student contact and can
help poorer readers get feedback on performance.

5. Avoid recording scores for self-checks; emphasize to students that self-
checks are to help them—not hurt them.

6. If an enabling objective involves a skill, the skill must be presented, prac-
ticed, and then checked. A skill self-eheck for checking the process, the
finished product, or both is called for when skills are involved; a knowl-
edge self-check is not enough. The actual skill must be compared some-
how with competent performance of the skill.

7. If your students’ textbooks, workbooks, or other resources ah'eady have
review questions, problems, rating scales, checklists, or other devices stu-
dents can use to practice or get feedback, simply refer the student to
those resources. There is no need to develop a self-check and include it in
the guide if you can locate some resource that serves the same purpose.

8. If your self-checks are short, you can combine several on one sheet in the
guide to conserve paper, Make sure that you label each self-check so that
students can identify each when needed.

9. Items on skiil self-checks will be almost identical to the items on the
performance test. Quesiions or problems on knowledge self-checks will
cover the same knowledge as the written test, but the specifics will be
different. Self<hecks check the same knowledge and skill as final tests,
but self-checks do it in paris and the result is not recorded.

‘A Planning Aid

The first several learning guides you develop will be the most difficult.
As you get the hang of it, developing learning guides will be much easier and
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you will develop them faster. To help you develop your first several leaming
guides, you may first want to plan the guide. Planning the learning guide be-
fore sitting down and writing it will save you an awful lot of time and ef-
fort, especially for the first several guides you develop. You may want to use
a learning guide planning form similar to Sample 6-4 to help you plan the
learning guide.

Before going on, see if you can select and develop appropriate learning re-
sources for learning guides by completing the following Self-Check.

SELF-CHECK (4]

Check your mastery of ENABLING OBJECTIVE [4] by completing this
SELF-CHECK. -

Listed below are typical learning activities or resources that might be re-
ferred to in learning guides. For each, indicate whether it is being used to
present instruction, provide proctice or give feedback by checking the
appropriate column to the right of each.

Present Practice | Feedback

1. Directing the student to draw '
the missing view whén two.views
are given

2. A filmstrip-tape outlining the steps
in taking inventory

3. The student comparing his or her
aircraft inspection report with the
- report of a certified inspector

4. Having the instructor check the
operation of reassembled mixer | C -

5. Listening to tape recordings of
various engine noises

6. Attempting CPR on a fellow stu-
dent

7. Instruction sheet outlining steps
to charge an air-conditioning
system +

.3
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Leaming Guide Planning Form

Task B-06

TASK

Trei Sa.‘fc.

The

eye

Terminal Performance Objective

Given:

You will:
I"r.n..'f’r.

How well:
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Develop enabling objectives that will lead student to mastery of the task. For each enath

ing objective, plan all {hree activities listed below:

Presentation

Practice

Feedback

What is the most effective
and cheapest way to present
the performance called for
in the enabling objective:

What situation is required
to have the student actually
practice or apply the same.
performance that was pre-
sented:

How can student determine
if the practice was correct
and if not, whai to do to
correct the performance:

Enab. Obj. {1]: Zdew?: 1)

worme und functiow of mejor

arts of eye and reloted ared
P Y

* Reod Poaes 72-102
Aunt, aod pl\y;‘far MNurses
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woalWwitretion of eye and
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Enab. Obj. [2]: Seclect maTerals aud prepore lrrmo:f'co'l solwtion

Peed Fo Ar.vc.\o?
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—f‘ H ave 61"\».4 ¢uff
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Enab. Obj. [3]: Lrriaote The eye

o Need slide -Tope
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- I,-,., ke St eye
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Tests needed to evaluate mastery of the task:

¥~ Written

X Performance

SAMPLE 6-4 Teaming Guide Planning Form

246



Developing Learning Packages 247

8. Comparing solutions to descriptive
geometry problems with answers
in workbook

9. Having five students taste test .
samples of a student’s yeast bread

10. Directing student to library source
to determine sales volume of five
largest fast-food outlets {

11. Refer back to the five learning guides you began for the previous self-
check. Select appropriate learning resources for presenting, practicing,
and getting feedback for each enabling objective. In the learning steps
for presenting instruction, refer to actual resources; include titles, page
numbers, frames, slide numbers, or other specifics. Develop at least two
instruction sheets to serve as the resource for presenting instruction.
Also develop at least two skill self-checks and two knowledge self-
checks fcr practicing or gaining feedback.

Compare your responses with those in the Answer Key in the appendix.

Continue with the following performance test.




PERFORMANCE TEST FOR TASK 9

TASK 9: Develop Draft of Learning Guides

DIRECTIONS

When ready, demonstrate your ability to develop draft of leaming
guides by doing the following:

For tasks that have been analyzed and for which TPOs, writter: and per-
formance tests have been developed:

1. Develop draft of learning guide for each task; include cover page,
leaming steps page, actual leaming rescurces, instruction sheets, and
self-checks. . ) C .

2. Include written and performance tests developed previously or de-
velop them.

No

Criteria for evaluating performance; 100% mastery
required

Yes

Cover page

.|Ts the task stated exactly as it appears on the task

listing?

.|Does the introduction tell the student specifically

why it is important to learn the task?

.{Does the terminal performance objective clearly

describe exactly what the student must do to
demonstrate mastery?

.|Enabling Objectives

a. Will mastery of the EOs enable students to per-
form the task competently?

b. Iseach EO broad enough to require presentation, -

practice,’and feedback before going on?

c. Iseach EO narrow enough that the student can
remember wnat was presented while practicing?

d. Is there a natural break in the leamning process
between each EO? _

e. Iseach EO numbered, specific, and observable?
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10.
11.
12.
13.
14.

15.

16.

18.

f. Does each begin with an appropriate action verb

in the present tense?

g. Does each EO present something new for the

student?

h. If needed, is setup, prerequisite learning, or use of

a specialized tool an enabling objective(s)?
Learning Steps Page

.| Are learning steps specific and easy to follo_w?
.| Are learning steps directed at the student?
.IUnder each enabling objective, is an appropriate

learning step(s) listed to provide for:

a. Presentation of the knowledge or skill called
for in the EO?

b. Practice or application of what was presented?

¢. Feedback on performance?

.IIs the student directed to atﬁempt the written test

(if needed) immediately prior to the performance
test?

.|Is the student directed to attempt the performance

test after practicing the task and completing the
written test (if needed)?

Resources for Presenting Instruction

Does each resource actually present the student per-
formance called for in the enabling objective?
Is the type of resource appropriate for the kind of
performance called for in the enabling objective?
Is the resource appropriate for the level of students?
Is each resource the least costly available that will ef-
fectively teach the performance called for in the
enabling objective?
Is each resource technically complete and accurate?
Is the student directed to specific slides, pages, frames,
etc.?
Is each instruction sheet éasy to follcw and iliustirated
if needed? _

Resources for Practice and Feedback

.{For knowledge-enabling objectives, is the student

called upon to apply or use the knowledge presented?

Do knowledge self-checks provide an opportunity to
apply what was presented?

-
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19.

20.

22,

23.

Is an answer key or some other means provided to
give the student immediate feedback on how well the
knowledge was mastered?

For skill-enabling objectives, is the student called upon

-1to actually perform the skill presented?

Are any special resources needed for practice (such as
miaterials or equipment) mentioned in the leaming
steps?

Is some means provided for the student to compare
the practice performance with correct performance?
Do skill self-checks list specific, observable criteria by
which to check the process or product?

3

Continue with the following task.

250




When you complete this section, you will be able to:
TASK 10: Try Out, Field-Test, and Revise Learning Guides

INTRODUCTION

After you complete the rough draft of a learning guide, it is a good idea
to give it an initial tryout with one or two students to see if they can
easily follow the learning steps and can locate and use the resources
called for. Any problems found can then be corrected very easily in the
rough draft. After a new learning guide has been tried out and revised,
you should then field-test it with a small number of students to see how
well it actually works. This section explains how to try out, field-test,
and revise your learning guides as you develop them.

TERMINAL PERFORMANCE OBJECTIVE

To demonstrate mastery of this task, do the following:

Given drafts of leaming guides, necessary leamnirg resources and typical
students, conduct initial tryout and field-test leaming guides and revise

as needed. The initial tryout and field testing shouid conform to all cri-
teria listed in Performance Test 10 at the end of this section. N

ENABLING OBJECTIVES

This section is divided into several parts to help you:

[1] Conduct initial tryout of learning guides and revise.
[2] Field-test learning guides and revise.

ENABLING OBJECTIVE (1] ~
Conduct Initial Tryout of Learning Guides and Revise
Why Try Out Learning Guides?

As much as we may hate to admit it, even though we went to a great
deal of effort to construct a learning guide carefully, it may not work very
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well. The only way we can find out if the learning guide is any good is to
try it out. You should test your newly developed learning guides in two
steps. The first step is to.have a student or two sit down with the rough
draft of a Jearning guide and go through it from beginning to end to see if it
makes sense. Rough spots are ironed out, then the draft is typed.

Step two is to give this version to a small number of students for field
testing to see if they can master the task. After correcting any problems,
your leamning guide is ready for general use. Let us first look at the initial
tryout of a newly developed draft of a learning guide.

The Initial Tryout

Your goal in this initial tryout is not really to see how well the learning
guide works.

- The purpose of the initial tryout of a newly developed learning
guide is to see if typical students can easily follow it from start to finish;
does the learning guide make efficient use of the student’s time? |

0

Here are some steps you might follow in conducting this initial tryout
of a new learning guide.

STEP 1: Go back through the rough draft once more and make sure that all components
are there, Check the task, TPO, introduction, EOs, and learning steps for accu-
racy and completeness. For this initial tryout the guide need not be typed;
make sure that it is legible, though—print if possible.

STEP 2: Assemble all leamning resources called for in the leaming steps. Check to make

- sure that the external resources, such as books, are referred to accurately. Make
sure that instruction sheets and self-checks referred to in the guide are included.

STEP 3: Place all learning resources where they normally would be. Place tools in their
proper location, materials where they are typically stored, and reference books
and media where they will be kept during general use.

STEP 4: Select one or two average or above-average students to conduct the initial try-
out. Selecting a student of exceptionally high or low ability will not give you a
fair test. If possible, have each student try out the guide separately.

STEP 5: Orient the student(s). Explain exactly what you are doing and why. It is very

) important that students ‘understand that they are not being evaluated—the
learning guide is. Tell them you expect them to find problems with the guide—
that it why you’re trying it out. Tell them to go through the guide and its
resources just as a typical student would. A<k them to mark anything in the
guide that it unclear.

STEP 6: Look and listen. Get out of the way and carefully observe the student go
through the learning guide. Every place the student must ask you a question or
get a clarification is a trouble spot. On a photocopy of the guide make notes
each time a student has a problem or question.
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STEP 7: Ask each student what he or she thought of the leaming guide, Do not ever
discourage criticism from the student; if you do, you will not get it. Encour-
age them to be honest. Ask them what they liked, what they did not like, and
what was confusing. Find out if the resources could be located easily and if
they were appropriate for each enabling objective.

STEP 8: Make the necessary changes in the learning guide and have it typed and du-
plicate four or five copies for the field test.

See if you can conduct the initial tryout of a newly developed learing guide
by completing the following Self-Check.

SELF-CHECK {1]

Check your mastery of ENABLING OBJECTIVE [1] by completing this
SELF-CHECK.

1. Briefly explain the purvose of each activity. .
(2) Initial tryout of newly developed learning guide: _ ____
(b) Field test of learning guide: —_—

2. During the initial tryout, the learning resources should be located:

(a) In the library or other place where they can be monitored.
(b) Collected and placed alongside the learning guide.
(c) It does not matter; the guide is being tried out.

(d) In the normal location for each resource.

3. If possible, the student(s) involved in the initial tryout should be:
(a) Below average in ability -
(b) About average in ability
(c) Above average in ability
(d)borc -

4. During the initial tryout, the instructor should be:
(a) Absent from the learning environment
(b) Actively involved in explaining each part of the guide

Ly
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STEP 5: After cach student has completed the guide, explain that it was new and you
would like to have their honest opinion about the guide. Make notes on the
guide itself as you and the student go through it. Carefully record the actual
time each student spent working on the guide from start to finish. Average this
time; this average becomes “standard time” for that particular learning guide.
Chapter 7 explains how to use standard times for grading purposes.

STEP 6: Analyze the results of the field test. Look very carefully at the results of the
written and performance test. If several students do not master the perfor-
mance test, those resources may be suspect. If several students miss a particular
item on a test, the item needs rewording or the knowledge or skill tested by
that item is not being taught very well. If several students fail to master the
written test successfully, you may need to take a look at the resources you
selected for teaching the knowledge and concepts covered.

STEP 7: Make any needed changes in the learning guide itself and in the resources used.
If the learning guide needed major surgery, you may want to field-test it again
befcre using it widely.

STEP 8: Have the learning guide retyped and duplicated and placed in use.

Typical Changes

Below are typical changes made in learning guides as a result of both
the initial tryout and field testing.

1. Clarifying wording—especially leamning steps. You may have known ex-
actly what you wanted to say, but students may not interpret it as you
intended. »

- —2:-Not enough information; a typical problem with leaming steps is not
giving the student enough information to locate areference, complete a
project, or select some material. )

3. Fuzzy criteria statements on self-checks and performance tests. If -any
of your criteria statements are not crystal clear to students, you will find
this out.

4. Inappropriate learning resources; if you have the student read pagesin a
book or view certain film loops and they do not really help the student

_perform as called for in the EO, this will come out during testing.

5. Too many or too.fewenabling objectives..

6. Omissions—leaving out a leaming step that provides feedback, for ex-
ample. -

7. Having students take the written test before they actually practice the
skill called for in the last enabling objective. You may nead to move the
written test up in sequence when the final EQO involves particularly com-
plex or dangerous skills or when incorrect practice would waste a lot of
instructor time or valuable materials.

-

L]



256 CHAPTER 6

8. Instruction sheets with too much reading or reading at too high a level.
Illustrations may need to be added and the “nice-to-know’’ information
may need to be deleted. :

9. The introduction not specific enough or not clear as to why the student
really needs to learn the task,

10. Needing a written test for a job task when you felt a performance test
was sufficient.

11. Items on written tests that are bad items or simply too easy.

12. Lack of precision in the wording of the task, the TPO, and the EOs.

13. Inappropriate practice; not requiring the student to actually perform the
skill or apply the knowledge that was presented.

14. If you have difficulty fitting all the learning steps for four enabling ob-
jectives on one page, such as the leamning steps page shown in Sample 6-3
earlier in this. chapter, ycu may want to modify the format and use a
separate learning steps page for each enabling objective. Look at Sample
6-5 and notice how this has been done. It contains the same information
as the learning steps page in Sample 6-3 but for only a single enabling ob-
jective. Also notice in Sample 6-5 that another change has been made.
The learning steps that tell the student what to do and the resources that
tell the student what to use have been separated into two separate
columns.

Separating the steps and the resources may make it a little easier for
students to follow and may make the job of updating and revising re-
sources somewhat easier, since only tne right-hand column need be
changed. You may wish to use a combination of these two approaches,
such as developing a-learning steps page format for only two or three,
rather than four, enabling objectives—with or without separating the
steps and resources. Using a separate learning steps page for each en-
abling objective will perhaps make things a little easier for less advanced
students to follow, but will require considerably more typing, duplica-
tion, and storage costs.

Now, see if you can field-test learning guides by completing the following
Self-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completing this
SELF-CHECK.



e

ENABLING OBJECTIVE_2_

Type spirit masters and duplicate copies.

Learning Steps Resources
___1. Read Resource | to identify proce- Modern Office Procedures, pp. 82-86.
dure for typing spirit masters.
___2. For the original assigned by instruc- a. Original—see instructor
tor, type up a spirit master. b. Spirit master
c. Typewriter
3. Evaluate your typed master using Self-Check 2, enclosed
Resource 3.
__4. View Resource 4a and 4b, showing a. Slide-tape unit 16-a
how to set up 2nd operate the spirit b. Operating instructions for spirit
duplicator. dupiicator
5. Set up the spirit dupiicator for a. Spirit duplicator
operation—have instructor check b. Fluid
your setup before turning on c. Paper
‘machine.
6. Run 25 copies and evaluate them Self-Check 3, enclosed
using Resource 6.
7. Go on to Enabling Objective 3.

SAMPLE 6-5 Leaming Steps Page for a Single Enabling Objective

L}
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1.

CHAPTER 6 -

Students involved in field-testing a learning guide should be:
(a) Of less-than-average ability

(b) Of about-average ability

(c) Of above-average ability

(d) Typical of students who will use the guide

During the field testing of a learner’s guide, the instructor’s involvement
should be:

(a) Involved only as the guide requires
(b) Close observation of the students involved
(¢) No involvement whatsoever

(d) Helping students proceed thrcugh the guide

For the learning guides tried out for Self-Check [1], ficld-test them with
three to five students. Make any corrections needed.

Compare your responses with those in the Answer Key in the appendix.

Continue with the following performance test.



PERFORMANCE TEST FOR TASK 10

TASK 10: Try Out, Field-Test, and Revise Leaming Guides

DIRECTIONS

When ready, demonstrate your ability to try out, field-test, and revise
learning guides by doing the following:

For newly developed drafts of leaming guides:

1.

2.
3.
4.

Conduct an initial tryout of each leaming guide in rough draft
form using one or twe average or above-average students.

Make necessary corrections and have guides typed.
Field-test each learning guide using three to five students.
Revise each learning guide based on results of field test.

No.

Criteria for evaluating performance; 100% mastery
required Yes | No

10.
11.

‘| Initial Tryout -

.|Was the rough draft legible?
.|Were leaming resources in their normal locations?
.|Were one or two average or above-average students

.|Were the students oriented?
.|Did the instructor observe each student and make

.|Was constructive criticism from students encouraged?

Were all necessary components of each learning guide
included? ——— - .

used in the tryout?

note of any problems or questions?

Was the rough draft corrected as needed?
Fieid Testing -

Did each guide have an initial tryout?
Was each guide field-tested with three to five students?
Was little said to the field-test students about the guides

being tested? .
- 259 '




12.

13.

14.

Was the instructor involved only as dictated by the
learning guide?

Was constructive criticism encouraged from each field-
test student?

Were needed changes in the leamning guide made based
on the results of the field test?
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When you complete this section, you will be able to:
TASK 11: Develop System to Manage Learning

INTRODUCTION

Effectively managing instruction in more traditional training programs
is not too difficult, since most students enter at the same time, go from
topic to topic as a group, and the instructor does most of the teaching. In
competency-based programs, however, managing learning is more chal-
lenging, since new students may arrive. throughout the year, each
student progresses at his or her best pace, and a wide variety of learning
materials and media must be kept readily available for students. This
section describes some strategiss and instruments that have been used
successfully in competency-based programs that should help you
develop a system to manage learning when you implement tho com-
petency-based approach to training.

TERMINAL PERFORMANCE OBJECTIVE
To demonstrate mastery of this task, do the following:

For a competency-based training program, develop a management sys-
tem to plan and monitor each siudent’s progress, assign grades, and
certify competence and manage the leaming environment. The manage-
ment system should conform to all criteria listed in Performance Test
11 at the end of this section.

ENABLING OBJECTIVES

This section is divided Into several parts fo help you:

{1} [den‘tfy management concerns and deuelop mstruments to plan
and monitor student progress.

[2] Develop strategies to assign grades and certify competence.
(8] Develop strategies to manage the learning environment.
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ENABLING OBJECTIVE [1]

Identify Management Concerns an’d Develop Instruments to Plan and
Monitor Student Progress

Managing Individualized Learning--A Challenge

Up to this point we have been involved in planning and developing the
training program. In this chapter we look at some ways to manage learning
in an individualized competency-based program. We also look at how you
might go about implementing and improving this approach to training in
your program, department, school, institution, agency, or company. Let us
talk first about managing learninz. It is one thing to have a valid task listing,
well-written learning guides, and good learning resources. It is quite another
to be able to manage student learning effectively after the program is imple-
mented. Look at Table 7-1 and you will get a pretty gcod picture of what
vou are up against in managing leaming in an individualized progcam. The
major difference in managing traditional and individualized programs is what
is being managad.

Most management concerns in traditional programs deal with !
managing instruction. In competenc, -based, individualized programs, |
the pnmary concem is with managmg Iearnmg, and there is a world of 1
difference in the twe. H

When all trainees begm at the same time, go through the program at
the same rate, and exit at the same point, managing instruction is not that
difficult. It is a matter of staying one day ahead of the students, getting
everything ready for the next day, and solving problems as they arise. When
students enter at various times, work on different tasks, and progress at
their own rate, managing learning becomes a little more complicated. Do not,
however, let that scare you away from implementing individualized instruc-
tion. The benefits to your students make the effort worthwhile and the
management challenges you will face using the competency-based approach
can be solved with a little effort and ingenuity.

That is where a management system coines in. You cannot nnplement
a truly competency-based, self-paced program and hope to develop manage-
ment strategies as you go—at least not without getting a lot of gray hair in
the process. A plan for effeclively managing student learning is scmething
you should develop together with the leaming materials and media. Let us
emphasize the word system. If you focus on developing an overall system
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TABLE 7-1 Managing Individualized versus Traditional Programs

In Traditional Programs:

In Indidividualized Programs:

10.

11.

12,

13.

14.

15.

Instructors focus on managing
instruction.

Most students enter at abcut the
same time.

Students all cover the same material.

Students all proceed from one topic
to the next at the same time.

The instructor controls the—- learning
pace.
All students are usually tested at once.

Very little continuous feedback is given.

The instructor is involved in teaching
only one topic at a time.

Fletesting is discouraged or not allowed
at all. )
Materials, tools, and supplies for only
one topic are needed at a time.

The number of students enrolled is

maximum capacity at the beginning
of the year or term and declines to
half or less toward the end.

Most instruction is delivered by or
dependent upon the instructor.

The program is usually closed down or
shortened during the summer months.
The evening program is usually separate
and distinct from the day program.

The instructor controls the sequence
in which topics wiil be covered.

10.

11.

12.

13.

14.

15.

Instructors focus on managing
learning.

Students enter at various times
throughout the year.

Different students may be training
for different occupations within the
same program,

Each student moves on to the next
task only after mastering the task he
or she is currently working on.

Each student progresses at his or her
own pace.

Each student is tested wlien ready to
demonstrate mastery. -

Immediate feedback is given to each
student at critical points in the learn-
ing process. .

The instructor must be able to answer
questions on many different tasks
each day.

Retesting is encouraged for reaching

_ mastery.

The instructor must see that all
materials needed for many tasks are
readily available.

As vacancies are filled, student enroll-
ment remains at maximum capacity
all year long.

The instructor must manage the use
of a wide variety of instructional
media and materials each day.

The program usually operates year
round.

Day and evening programs both have
access to all learning guides and re-

© sources. .

If possible, students determine the =~ -
sequence of tasks.

for managing leaming, you will make sure that each part of the systeia fits
together and promotes one thing—efficient and effective learning. You really
cannot throw together a grading system here and a progress record there and
hope it works. You need to keep the big picture in mind and develop each
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part of the management system so that it enhances learning and supports all
the other components.

Here are some typical questions instructors, supervisors, administrators,
curriculum and media specialists, and even students have about managing
things in this nontraditional approach to training and education:

e “How am [ going to keep track of who's working on what task on each
day?”

s “How am I going to grade students?”

* “How can I make the A B C D F grading system I have to live with com-
patible with the competency-based philosophy?”

e “Where can I set up the media to which my learning guides will be re-
ferring students?”

e “What about the students who can’t tzke responsibility for their own
learning?”

* “How do I give written and performance tests when needed?”

e “Where do I keep the learning guides?” .

e “How can I control cheating?”

e ‘““What about the student who can’t work alone?”

No doubt, you can add to this list of questions.

Of course, this book does not have all the answers to these or other
questions you may have. In this section and the next, you will find some tips,
techniques, helpful suggestions, and sample forms that have worked for
others. Ultimately, of course, you and those who work with you will have to

develop your own management system, try it out, work out the bugs, and o

then use it. Anything you find in this chapter that you think you can use, do
so; the parts you have trouble with—change. And those strategies or instru-
ments that just will not work in your local situation—overlook.

Planning Each Student’s Work

Planning each student’s work and keeping up with his or her daily or
weekly progress is one of the first problems with which you will be faced.
Here are some of the elements of the problem:

¢ Students may be entering at different times—perhaps weekly or monthly.

¢ New students may begin at various points in the prcgram. Remember: we
agreed in Chapter 4 to avoid forcing a rigid sequence of tasks on students,
We will try to give them a choice of where to begm One student may be-
gin with duty A and another with duty B

9






1.

2.

STUDENT: AVTI MONTH: NO.:
MONTHLY STUDENT
e Tho
Jurie Tronprow PLANNING FORM Nov. 3
[ Listed below are tasks planned for mastery this month: }
Task _|Begun| Mast. [ Instr. Sig. Task BegunjMast.| Instr. Sig.
0-01 Jti-2]1-6 |17 Juomen E
p-oa | 1/-3 17702177 Lewnis £-13
D-03 12137 -0/
D- 0%
0. 05
Student No. | Program No.l Entry Date S-initials [-initials
¥91-72-115¢| 820 9-/2 a_ 7 VARE

SAMPLE 7-1 Monthly Student Pianning Form

studenit will make sure the form is up to date and the copy on the wall will be
removed and placed in the student’s folder and used for grading and record-
keeping purposes. Another planning form will be completed for December.
Any tasks listed on November's form and not mastered can be listed first on
December's.

A form such as tnat shown in Sample 7-1 has several advantages:

It is very short, easy to fill out and read, and is very inexpensive to de-
velop, duplicate, and store.

The instructor can tell at a glance what each studentis planmng to master
this month simply by looking at the forms posted on the wall or as-
sembled on a clipboard or other handy place.

. Since the student gets a copy, he or she knows exactly what he or she is

expected to accomplish during the coming month.

. Mastery of each task is documented immediately, with two copies being

made—one for the student and one for a permanent record.

. Instructor verification (31gnature) is requu'ed to document mastery of

each task.

. Midway through a month, the fonn can be torn up and a new one de-

veloped if needed.

. Tasks can be selected for each student to work on based on each stu-

dent’s individual needs and abilities.

A record is made of when the student began working on each task and
when the task was mastered.
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9, If small groups of students wish to work together, this can be accom-
plished by listing the same tasks on their forms.
10. The approximate time students spend on each task can be determined by
comparing the date begun with the date mastered.

Adaptations of this sample form you might want to make include:

1. Expanding it to cover two or more months or reducing it to cover one or
more weeks.

2. Providing space for the task name and other additional information on the
form.

3. Using carbon paper to make copies or photocopying the original rather
than making a pad of self-carboning forms.

4. Listing the number of all tasks on the task listing on a large version of the
form and checking or circling each task number the student plans to
master during the coming month. For each subsequent planning period,
additiona! task numbers are checked or circled.

5. Any other change that might aid you in planning the work to be accom-
plished by each student during the coming months or weeks.

Student performance agreement. The ‘“student performance agree-
ment” is a little more elaborate form that contains the same basic informa-
tion as the monthly planning form plus some additional information. It is
used for planning each student’s work and can also be used for computing
and recording each student’s grade at the end of each grading period. Sample
7-2 shows only a portion of the student performance agreement. The next
section shows how the complete form is used for planning and grading. No-
tice that there is sufficient space for planning as many as 22 tasks.

Keeping Track of Daily Progress

In addition to knowing what tasks students plan to master and what
tasks they have already mastered, in an indivdualized program you may also
want to keep track of each student’s daily progress. You may want to
monitor when students attend, when they are absent, what time they arrive
and leave, and what they actually accomplish each day.

Student time cards. An excellent way of doing this is by using “stu-
dent time cards.” Sample 7-3 shows a sample time card developed at Ridge
Vo-Tech Center in Winter Haven, Florida. Let us walk through an exampie
to see how it works. This example is based on the information on the time
card shown in Sample 7-3. )



BN SCHOOL HOURS

ACADOVC HOURS

BOCRS N VOC.,
PROCRAM (HIVP)

PLANNED STD. HOURS
ACTUALLY
TASK | STD. HOURS | ATTADND
£-03
E-o4f
E-05
E-0O]
E£-08
1E-07]
F-0(
£-02
F-03
F£-0f
F-03

SAMPLE 7-2 Portion of Student Performance Agreement for Planning
Student’s Work

-

269

5



0L3g

s

15T WEEK T 2ND WEEK
wass |09 C- % 1asks |C /O -1/ 12
" aRY.
| 4 +—) o | /3
MON 5 C @ i G MON } 2 L
& |
f\ ~ 3

e

I

)
R 5 THUR 5 5
. L 1 ‘
- T, : { - o /&a 37’ 1‘?‘
omt Qe (O NAML dm&,@ Lichon VAL Ot (3 |Name W a//,é_wﬂ

0. YO

ante. G

LATMES TIME RECORDER CO. A

J

o

b

SAMPLE 7-3 Student Time Card (Developed at Ridge Vo-Tech Center, Winter Ilaven, Fla.)
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EXAMPLE
A. Charlene Wilson, a masonry student filled out her time card on Friday

afternoon for the coming two-week period.,

B. On the back, the 4 hours already spent on task C-09 durmg the current
week was brought forward (BRT. FRWD.). Charlene punched in each
morning and punched out each afternoon. The blanked-out row between
Tuesday and Wednesday is for the holes the time clock punches in the
card each time it is used.

C. At the end of the day on Monday, Charlene recorded the fact that she
spent all 5 hours of instructional time (breaks and lunch do not count)
on task C-09.

D. On Tuesday, she spent 2 additional hours finishing C-09.

E. The total hours Charlene actually spent on C-09 was listed in the ‘“Task
Total” row (11 hours: 7 hours this week and 4 last week). Since the task
was mastered, the instructor circled and initialed (MJW) the total for
c-09. -

F. Charlenc listed the next task she worked on (C-10) at the top in the
“Tasks" row. She spent 3 hours on C-10 on Tuesday, and all day Thurs-
day and Friday,

G. Wednesday was her day in the toolroom, so she entered 5 hours under
“Toolroom.”

H. Each day, Charlens checked to make sure that she was accounting for 5
hours of instruction per day. '

I Charlene totaled the number of hours she was in the program during the
week (25). ‘ ’

J. Friday afternoon, she checked over her card carefully_to make sure that
all the information was complete and accurate. She signed and dated the
card, attesting to the accuracy of the information listed for the first
week. ) ,

K. Charlene punched in and out each day of the second week and entered
the daily totals just as she did for the first week. She mastered C-10 and
C-11 and will bring 3% hours forward for C-12 on next week’s card. No-
tice that Charlene was absent on Tuesday of the second week.

L. Charlene signed and dated the second week after carefully checking all

" the information.

M. Her instructor checked over the time card and s:g’xed it.

Benefits. Using a student timie card like Sample 7-3 has several very
important benefits, mcludmg

1. Since each student is charged -with the responsibility of filling out his or
her time card each day, a tremendous record-keeping burden is taken off
the instructor’s shoulders.
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2. The time card maintains an accurate and up-to-date record of:

a. Exact dates of absences
b. Exact dates of tardiness and exact time of arrival
c. Exact time of departure each day
d. Tasks worked on each day
e. Actual time it takes each student to master each task
f. Which tasks were mastered and date of mastery

. Students gain valuable experience in punching a time clock; they learn
about the consequences of forgetting to punch in or punch out, punching
someone else’s card, or losing their time card.

. Students get experience in maintaining accurate records and managing
their own affairs.

. The training program is being run more like a business, which will ease
student’s transition from training to working.

Tips
Here are some tips on managing the use of student time cards:

. Make absolutely sure that each new student fully understands the impor-
tance of the time card and how. to fill it out. In your orientation, show
students several examples of correctly filled out cards. Monifor each new
student the first few days to see if the card is being filled out promptly
and accurately.

. Use time cards even if you do not-have a time clock. Instead of punchmg
in and out, an aide, the shop foreman, or you can write in the arrival and
departure times.

. When punching in each day, have students place their cards in a second
time card rack or in the same rack upside down. This way, you ‘“‘take
roll” simply by looking at the rack.

. Spotcheck students every so often by calling roll or checking on certain

students. When students are caught punching in or out for friends, use

the situation as a learning experience to impress upon students the con-
sequences of doing this on the job.

Keep used time cards on file as a backup record of task mastery, ab—

sences, and tardiness.

Impress upon students the need to keep track of how much time they

actually spend working on each task and record this on their time card.

Emphasize that this has nothing to do with their grade, so fudging will

not benefit them at all. Average the time students spend on each task

and this average or “standard time’’ can be used in your grading system—
more about that in the next section.

.

Ny

5
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7. Once you have developed reliable standard times for all tasks, you can
use a simplified time card simply for punching in and out.

8. You may want to develop a time card that covers only one week or three
or four weeks.

9. A wide variety of time clocks may be used; design your time card so that
it is compatible with the time clock.

10. If -possible, use only one type of time clock and one time card format
throughout the entire institution. This will make centralized record
keeping much easier.. Also, students can take their cards with them to
punch in and out for a related class in another building.

11. Reserve a few minutes each Friday afternoon to assemble all students so
that they can bring their time cards up to date, sign them, turn them in,
and fill out a new one for the coming week. -

12. On a rotating basis, advanced students might be assigned to check time
cards each day or week to help students who are having trouble filling
them out.

Progress record. Another way of keeping tabs on who is doing what
each day is some sort of progress record. Progress charts and similar docu-
ments have been in use for many years, so this is certainly not something
new. The progress record shown in Sample 7-4 has a few new wrinkies; how-
ever, that makes it usable in an mdmduahzed competency-based program.
Notice:

1. Rather than wall 51ze the chart is 8% x 11 inches, so it will fit in the stu-

dent’s folder. . - - .

2. One copy of the progress record is used for each individual student.

3. There is sufficient space on the form for duties A through 1, with up to
15 tasks in each duty.

4. Preprinted in the Jower part of the box for each task is the standard time
established for each task.

5. In the upper part of each box, the instructor (or student) enters the actual
time spent on each task.

6. Those tasks for which actual times have been entered have oeen mastered
those without actual times entered have not yet been mastered. :

7. Actual times could be entered each time a task is mastered or weekly, bi-
weekly, monthly. or at other intervals.

Before going on, complete the following Self-Chéck.
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STUDENT PROGRESS RECORD

RPN
Student __L/'\M Qm Student No.

(48] .

Date Entered__ 2. /1 % Date Exited

Program 6% i Occupation‘_m!.gggmmLﬁm.g&__ Program No. 77 0/6
TASKS
Duty , Duties
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. . [4 7 10,718 714016 4.
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C . i * i
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Dev. Pictorial Drawings 1 ol A4 LA2 /18 oA A A
: 7 kY3
E Drawings Cams and Gears {s sl 44 {5 70 3

Actual Times———= @w—Standard Time

SAMPLE 7-4 Student Progress Record
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Grading—Good or Bad?

The subject of grades and grading is a touchy one, especially in in-
dividualized, competency-based instruction. Grading has been labeled as
damaging, meaningless, irrelevant, subjective, and a host of other evils. Per-
haps the problem has been more one of how grades are assigned than with
grading itself.

One of the greatest shortcomings of grading systems now in use in
traditional education and training programs is that grades are not an ac-
curate indication of what each student has learned.

In most programs it is difficult or impossible to determine exactly what an
“A’ on a test or a “B” for a unit or “passing” in a course really means.

ften, grades are nothing more than the instructor’s best estimate of how
each student has performed in comparison to the group norm. As mentioned
in Chapter 5, this approach to testing and grading is usually referred to as the
norm-referenced approach.

Norm-referenced grading systems, in which a student’s perfor- 1
mance is compared to the performance of other students, do not accu-- |
rately reflect the human competence of the trainee and are therefore in-
appropriate for use in competency-based training programs, l

In a norm-referenced system, a student who makes a “B" in a class made up
of exceptionally capable students may have really learned more than the stu-
dent who makes an “A” in a class of less able students, As Chapter 5 pointed
out, test scores and grades should reflect the actual competence of each in-
dividual trainee, not the relative competence of the trainee as compared to
his or her fellow trainees. The only way to keep grades from being relative is
to base them on some predetermined, rigid criterion.

A truly competency-based tfaining program must evaluate stu-
dents using a criterion-referenced approach, in which each individual
Lstudent's performance is compared to a predetermined standard of com-

petence.

By using a criterion-referenced grading system, you can avoid most of the
pitfalls now associated with grading students.
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I think we need to debunk the myth that grading is bad and that evalu-
ating students-—particularly adults—is demeaning. It is just not so. What is
bad and demeaning is for a student to work like crazy and then receive a low
grade because of a poor test, shoddy teaching, a grade curve, or other reason
that has nothing to do with measuring competence,

Giving grades is not bad; evaluating student mastery of leaming
tasks and reporting student progress regularly enhances learming, en-
" courages excellence, is necessary for accountability, is the only way in-
struction can be evaluated, and is just good sense.

So the problem is really not with grading but with how we grade students.
We need to devise a grading system that accurately reflects the competénce
of the trainee, that is fair, and that is easy to understand and use.

Let us focus on two issues involved in grading. First, how should we
- grade students on their mastery of each task in the training program? Second,
how should we go about reporting student performance during a particular
period of accountability such as six weeks, a quarter, or during a course?
‘First, let us look at assigring grades for each task.

Assigning Grades for Each Task

There are basically two schools of thought on this issue. One says that
various grades, such as A, B, C, D, For 1, 2, 3, 4, should be assigned to vary-
ing levels of proficiency in demonstrating mastery of a task:

EXAMPLE

Ms. Jamieson was in the process of implementing a competency-based train-
ing program in ornamental horticulture. She knew that her grading system
should not be subjective and should not compare students with one another.
However, she felt that the grades she would assign to each task should reflect
the varying levels of mastery that students were bound to achieve. She set up
the following criteria to use in assigning grades for each learning package:

Percent of Tota! Items
Correct on Written and/or

Grade Performance Test
A: Excellent 90-100
B: Good - 80-89
C: Fairr 70-79
D: Poor : 60-69
F: Failing Below 60
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What do you think of her proposed grading system? First, it is a criterion-
referenced grading system, as it should be. The criteria for making an A, B,
C, D, and F are explicit and predctermined. No student will be compared
with any other student, only with the criterion levels. If all the students score
below 60, they all get F’s; if they all make a 90 or better, they all get A’s. So
her basic philosophy is sound.

What about her assigning various grades to varying levels of profxcxency?
This is where Ms. Jamieson went wrong. The system she developed for
grading each student’s mastery of each task—although criterion-referenced—
would only promote incompetence. An example should help you see why.

EXAMPLE

After experimenting with several ways of assigning grades for each task, Bill
Knight, a trainer for a major computer firm, settled on a simple method that
worked surprisingly weil:

Percent of Items Correct

Grade . ‘on Final Evaluation
Mastery Ioo
Nonmastery Anything below 100

What Mr. Knight did was to abandon altogether tie notion of trying to
assign varicus grades for each task, He took the position: “They either
master a task at some minimum acceptable level or they don’t—it’s as simple
as that. Those who master a task move on to the next; those who do not
continue working on the task until they do.”

If you go with a system of giving various grades for levels of task
‘Tastery like our misguided Ms. Jamieson did, you will have some major head-
aches, including:

* Your expectation that students will reach various levels of proficiency
will materialize. What you expect of students is pretty much what you
get.

* You will have many incompetent students successfully complete your
training program. Students who master tasks at the “C”” and “D" level will
get the same certificate at the end of the program as students who master
tasks at the “A” level, yet they may have demonstraied only 60 or 70%
mastery for many of the tasks.

¢ Students will soon realize that there is no reward for excellence other than
a letter grade. The minimum level for passing (say, 70%) may very well be-
come the maximum level of performance for some students.

. When you set 70% or 80% as an acceptable level of mastery for a task, you
are really saying that 20 to 30% of what you want the student to leam is
not really important.

9
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However, if you adopt Mr. Knight’s philosophy and only assign a yes/no,
pass/fail, S/U, or mastery/nonmastery score to each specific task and set the
cutoff score at a high level (say 95 to 100%), you will see the following
happen:

+ Most students will reach a high level of proficiency in each task since the
criterion for mastery has been set at a high level.

* Students will be better prepared for subsequent tasks since early tasks will
be mastered at a high level of proficiency.

e The only trainees who successfully complete your trammg program will
be those who can perform the tasks competently at a trainee level.

¢ Less able students may require more help but will reach the same high
level of mastery as more able students.

The notion of assigning students to either mastery or noninastery
for each task is based on several important assumptions that have been
shown to be valid: :

e Most any student can master any task at a high level of proficiency if
given the right kind of instruction and enough time.

e The time it takes a trainee to master a task has little to do with how
well the task can be performed once it is mastered.

So, in summary, I recommend that yon avoid trying to use several categories
of mastery for each task, such as “3 = skilled, 2 = moderately skilled, 1 =
limited skill”” or “A: performs without supervision, B: performs with limited
supervision, C: needs constant supervision.” Do not worry at all about as-
signing grades for each task.

Students have either mastered a task at the minimum acceptable
level for competence or they have not.

This “go/no go” approach will be much simpler.to manage, is fairer, makes
more sense to the student, and promotes human competence. Assume that
all students can master the tasks in your progrem at a high level, develop
high-quality learmning materials for them to use, and do your best to help
them get there. Letting a student go on to task 2 after earning a ““C” or being
rated as “partially proficient™ in task 1 just does not make sense.
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Grading Periodic Progress

" The second issue we need to resolve is assigning grades over a period of
time to reflect student progress. You may be required to assign grades each
quarter, ferm, nine weeks, semester, or during some other marking period.
Therc are those who feel that this requirement of assigning grades every so
often is in violation of the basic philosophy behind the competency-based
approach to training and education. That is not true as long as the method
by which these periodic grades are computed is compatible with the com-
petency-based philosophy. Even if giving grades was not a requirement,
reporting each student’s progress in the training program periodically is still a
good idea.

Any grading system for reporting periodic student progress is in tune
with the competency-based approach if the following are true:

1. Every student has an equal opportunity to earn each grade possible.

2. Every student knows ahead of time exactly what is required for earning
each grade possible. At any point in time, a student should be able to’
compute his or her grade up to that point; the grade is earned—not given.

3. The grade earned by a student is a measure of competence—his or her
ability to render worthy performance on the job—and is based solely on
task mastery. Attendarice, attitudes, and effort are not reflected in the
grade.

A Recommended Grading System

Several approaches to assigning grades in competency-based programs
have been tried: These include systems that base student grades on:

e The number of tasks mastered during the grading period

¢ The level cf proficiency in mastering tasks .

e The number of tasks that were mastered at a proficiency score higher
than the minimum level set for mastery

e The number of “extras,” such as number of other students tutored
attendance, attitudes, and other factors

e Other sytems

Although ‘each of these approach% has its merits, the first—basing grades on
the number of tusks mastered—is highly recommended as a very practical,
manageable apprcach that fits in with the competency-based way of thinking.

Based on time? Aésigning periodic grades based on speed or time may
sound like a complete contradiction of the whole approach to training and

.
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cducation presented so far in this book. It is not really. There are those who
contend that a truly competency-based, self-paced, individualized program
should not concern itself with time. They say that as long as students are
learning, that is OK. Their thinking is based on the notion that there are fast
learners and slow learners and that grades should reflect the students’ com-
petence—not how long it took them to get there.

Well, that may sound good on paper, but it is just not a workable solu-
tion in practice. If we used such a “time-free” grading system proposed by
the “purists,” the student who mastered one task successfully during a
grading period would get the same grade (an A or S or a gold star, perhaps)
as the student who mastered 10 tasks. Now that’s just not right. Obviously,
one of these two students is more competent than the other and their grades
should reflect it. 1 think the stident who mastered 10 tasks would probably
agree. 1 think prospective employers would agree. I think most reasonable
people would agree.that some kind of incentive to promote steady progress
is absolutely essential in a grading system.

What we need is a grading system based on “task mastery but one that
takes the number of tasks mastered into consideration and that also does not
unnecessarily penalize a student who may have difficulty leaming a task or
two. The rest of this section describes a grading system based on these re-
quirements.

‘Learning time. Basing grades on speed or the number of tasks mas-
tered may seem awfully punitive for the slower learner. Well, there is a grow-
ing amount of research data that leads to the conclusion that there may really
be no such thing as a fast learner or a slow learner! What we have observed
for the last several hundred years is fast learning and slow learning brought
about by traditional teaching methods. Rather than being siciwvlearners, some
students are simply less able to ‘““tolerate” traditional, instructor-centered,
fixed-time, low-quality learning environments.

The time it takes different students to master a leaming task suc-
‘cessfully will become very. similar if (a) students desire to learn the task,
(b) they have the necessary prerequisite learning, and (c) they are given
high-quality instruction.

Now, before you accuse me of playing with less than a full deck fo6r making
such a rash statement like this, hear me out. This notion of equal student
learning time for a task is not just a theory; it has been verified over the last
several decades. You need to keep in mind, now, that I said the time it will
take students to learn a task will be very similar when students are motivated,
equipped with prerequisites, and provided with high-quality instruction. When
I first heard it, this statement sounded just as far out to me as it did to you
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because conventional programs that we are all so familiar with allow none of
these necessary conditions to exist. The competency-based system of instruc-
tion presented in this book has been developed with these three essential
conditions uppermost in mind. Requiring the student to master each task at
a high level of mastery helps ensure that prerequisites will be acquired and
will greatly increase motivation for learning subsequent tasks. Using well-
developed and thoroughly tested leaming packages will provide high-quality
instruction. .

Although not fully attainable during the early stages when your learn-
ing packages are still rough and perhaps never attainable for a small per-
centage of students (perhaps 5 to 10%), you will find that the time most
students spend on each task will become very similar when you make sure
that they master early tasks at a high level of proficiency, thus ensuring their
mastery of prerequisites and adding to their motivation, and when you de-
velop better and better learniug guides, media, and related resources.

If this is true, then, basing the grading system on the number of tasks
mastered during the grading period (or essentially or time) penalizes only
the following stucents:

¢ Those who goof off and clown around all day

e Those who cut class, don’t show up, and leave early

e Theose who waste time and engage in activities other than those for which
they are there

One thing you may notice is that these students are the same employees who
will be penalized on the job with reprimands, low raises, and termination—
usually for the same reasons. So, hopefully, you see how basing students’
periodicgrades on the number of tasks successfully mastered actually pro-
motes the competence of the trainee. Such a system rewards students’
worthy performance and penalizes their unproductive behavior—just as their

employer will.

Standard time. Before we get into the details of the grading system,
we need to explain the concept of standard time- or standard hours upon
which the system is based. The standard hours assigned to each task is an in-
dication of how complex the task is. A task that has been assigned 10 stan-
dard hours-is roughly twice as complex or iengthy—from a learning point of
view--as a 5-standard-hour task. The preceding -section suggested that you
keep track of the time students spend on each task by having them record
this on their time card. This is how you arrive 2t stendard time for each task.

The standard hours assigned to each task is the average number of
hours it has actually taken students to master the task in the training
program and is a function of the complexity of the task.

L]
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As you get started, you will have to base standard time for each task on the
average time it took students to pilot-test each new learning guide. If you
base standard time on your best “guesstimate, ' you will probably be way off
and nine times out of 10, you will greatly overestimate the time it will take
students to master a task.

You will be shocked to find out that your students can learn a
task in less time—sometimes half or less—than it took you to teach
them in the traditional fashion. When high-quality, self-paced learning
materials are used, you will find that training time can typically be cut
in half or trainees can master twice as many tasks in the same time.

So a task of 10 standard hours has taken—on the average—10 hours for stu-
dents to complete the learning package successfully from beginning to end.
Some students who completed that particular leaming package may have
completed it in slightly less than 10 hours and others in more than 10 hours.
When these times were averaged, standard time came out to approximately
10 hours. The notion of standard hours is somewhat like the flat rate assigned
to each repair job in the transportation industry. A f{lat-rate time of 1.75
hours for a repair iob simply means that on the average, mechanics have
completed that job in 1.75 hours. Therefore, mechanics are paid 1.75 times
their hourly rate when performing that particular service, regardless of how
much time they may actually spend doing it. The mechanic who does the job
in 1.2 hours is ahead of the game, whereas the one who takes 2.5 hours loses.
It may not seem so, but this system is very fair, since the 1.75-hour “stan-
dard"” was based on the average time it actually took a large number of
mechanics to do the job competently.

The grading system recommended in this section is based on the philos-
ophy that competent trainees will make steady progress toward mastering
the tasks on the task listing. If a student is enrolled in a program for 100
hours, let us say, during a grading period, he or she should be held account-
able for 100 standard hours worth of task mastery. The thinking here is that
simply “‘showing up” or putting in “seat time’ has nothing to do with the
human competence of trainees. Only one thing does—successfully inastering
the tasks upon which the program is based

How it works. To describe how this recommended type of grading
system actually works, once again we need to menticn the “student perfor-
mance agreement” you saw part of earlier. Sample 7-5 shows the entire form,
which has been filled out to plan the students’ work and compute the final
grade for the planning period. This particular form was developed at Ridge
Vocational-Technical Center in Winter Haven, Florida. It was adapted from a
similar instrument developed at the 916 Area Vo-Tech Institute in White Bear
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Lake, Minnesota. Let us follow an example to see how this grading system
works; you will want to refer back to Sample 7-5 as you go through the ex-
ample.

EXAMPLE

Ron Askew exrolled in the Fashion Merchandising program at Ridge Vo-Tech
Center on March 2. His instructor pulled two blank student performance
agreement forms from his desk, inserted a carbon, and began filling it out:

A The first planning period was from March 2 to March 6—one week. Since
Ron entered the program with only one week remaining in a six-week
grading period, only one week’s worth of work was planned in column 1.

B During this week, Ron would be in attendance 25 hours (5 hours a day
for 5 days). During this week, he would not be working on anything out-
side the program, so he would be spending all 25 hours in the vocational
program (HIVP).

C Together, the instructor and student decided that tasks A-01, 402, A-03,
A-04, and B0l shculd be mastered during this first week. Tasks A0l
and A-02 were “orientation” kinds of tasks that take up the first two
days for all new students. Task A-03 covered an orientation to the field
of fashion merchandising and the program at Ridge in particular.

D The standard hours for each task planned was entered under “STD.
HOURS"” (5 for A01, 6 for A-04, etc.). Remember that these standard
hours are the average time previous students took to master each task.

E These were totaled and the student initialed, indicating that he was
aware of what he was responsible for during the coming week. Notice
that Ron planned to accomplish approximately as many standard hours
of mastery (24) as he would be enrolled (25 HIVP).

F  As each task was mastered, the standard hours for that task was brought
over and the instructor initialed it. Notice that someone other than the
instructor documented that Ron mastered A-0l and A-02. Since these
are two orientation tasks mastered first by all new students (“Complete
student forms™ and ‘“Use a learning guide to master a task”), the assistant
director for curriculum or someone else probably signed-off on these. It
is very important that you notice that the standard hours for each task

. was entered upon mastery—not the actual hours the studert worked on
the task as is entered on the time card. Since B-01 is worth 4 standard
hours, 4 ‘was entered and initialed upon mastery even though Ron may
have taken 3 hours or 5 hours on it.

G At the end of the grading period (in this cas: only one week), the stan-

dard hours for all the tasks actually attained were totaled, Note that if
A-04 had not been mastered, this total would be 18 instead of 24.
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The ratio of total standard hours attained to hours in the vocational
program (HIVP) was computed by dividing 25 into 24 (I had to use a
calculator, too). Ron was responsible for 25 hours worth of standard-
hour task attainment and actually attained 24 hours worth—96% of
~ what he was accountable for.

Checking the county-wide grading policy, the instructor (and the stu-
dent) could see that 96% was an A.

This particular version of the performance agreement also has a place
to record the student’s grade in “employability skills.” At Ridge, stu-
dents begin each six weeks with 100% of the possible points toward
their employability skills grade. Then for each serious infraction in 14
specific areas (such as leaving work area clean, following safety prac-
tices, not interfering with others), the student loses a predetermined
number of percentage points. During this first week, Ron lost no points
and received an A in employability skills, Notice that the employability
skills grade is separate and points were not subtracted from the grade
that reflected tha students “technical’’ competence.

The process was repeated during the second grading peziod, w)uch covered
a full six weeks (3/9-4/17). One difference was that Ron was scheduled
to attend American History class for 18 hours during the coming six
weeks (“‘Academic hours”) and received remedial math instruction for 12
(“‘other’). Ron was held accountabie for 120 hours' worth of standard
hours of task mastery during the second six-week period (5 hours a day
X 5 days a week X 6 weeks = 150 ~ 18 academic - 12 other = 120 HIVF).

Enough tasks were planned for mastery during the coming six weeks

287

(127 standard hours) to equal the approximate number of hours for

which Ron was to be enrolled. Notice that Ron was allowed to work orni
tasks in duty D after completing the tasks in duties A and B.

Just as before, the standard hours and instructor initials were added each
time a task was mastered—not the time spent on each task. This time the
six-week grading period ended while Ron was in the middle of learning
guide D-03. So that Ron would not be penalized for making progress on
but not fully mastering D-03, the instructor awarded him 9 hours of par-
tial credit. Ron showed the instructor that he had completed three of the
four enabling objectives for learning guide D-03 ot 75% of them, so Ron

was given credit for 75% of the 12 standard hours for D-03, or 9 hours.”

This time, Ron completed 114 standard hours worth of tasks (regardless
of how long he actually worked on the tasks). Dividing 127 into 114
yielded 0.897, or 90%, which was a B in the grading system. During the
second six weeks, Ron reached 90% of his “quota.” If Ron had mastered
more than 127 hours’ worth of tasks, say 136, the percentage would be
greater than 100—in this case 107%. That is OK; Ron would still get an

-

L]
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“A* but rather than apply the extra 7% toward the next six weeks’grade,
Ron would be allowed to exit early.

O Tasks planned but not yet mastered during the second grading period
were brought forward to the third column. Notice that when D-03 was
finally mastered, Ron got only the additional 3 hours of standard hours
for D-03 and not all 12, since he had gotten 9 standard hours credit for
D-03 during the second six weeks.

P During the third grading period, things other than tasks on the task list-
ing were scheduled for Ron. These included an all-day (5 hours) field trip;
two 5-hour days working in the campus store and two activities involving
the student vocational organization (DECA). As we leave the example,
Ron is hard at work on task D-02,

Advantages. The approach to grading described in this section and the
particular grading system shown in this example have several important ad-
vantages: '

1. Mastery of each task at a high level of proficiency is promoted. The only
tasks that count toward the student’s grade are those that are mastered
at the minimum acceptable level stated in the learning guide for the task
(100% at Ridge).

2. Simply showing up, trying hard, expending effort, or having a good atti-
tude counts for nothing in the grading system (just like on the job).

3. Absences, tardiness, goofing off, and other nonproductive uses of time
all carry a penalty in the grading system.

4. The instructor does not have to” worry about figuring weights of various

tests, computing separate grades for theory and lab, or averaging grades.

When a written and a performance test are required for a task, the writ-

ten test grade need not be figured in the grading system. Passing the

written test is simply a prerequisite for attempting the performance test.

Each student can easily compute his or her own grade. The instructor is

not burdened with answering questions like: “What grade will I make in

here this term?” every few days.

It is a simple, straightforward, and practical grading system.

7. There is still a degree of forgiveness in it. Depending on the grading scale

- decided on, students who do have serious difficulties leaming and who
master only 70% or 80% of the tasks planned still receive a passing grade.
Most iraportant, though, each student is still required to master each task
at the same high level before going on to the next task. Some students
may not master as many tasks as others, but all tasks mastered will be
at the same high level of proficiency.

8. It can be used with a traditional A-F grading system, a pass/fail system,
or both. For example, the following percentages resulting from dividing

o
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hours enrolled into hours attained might be used: A =93-100%; B =
85-92%; C = T4-83%; D = 65-72%. Or, “satisfactory” might be from 74
to 100% and unsatisfactory anything below 74%. Both letter grades and
S/U could be used, with students perhaps getting a choice as to which
system they are to be graded on.

. If a student has difficulty mastering a particular task and spends several
more hours on the task than standard time, this “lost” time can be re-
gained by spending less than standard time on a subsequent task. Spend-
ing more or less than standard time on tasks will probably average out
over a typical grading period.

. If a student is out of school for a week or two for good reason, the hours
for which the student is being held accountable for can be reduced so
that the student’s grade will reflect his or her progress while in school.

. Students who do not apply themselves will flunk themselves out of the
program. If 70% of standard progress, for example, is your cutoff for
making satisfactory progress, studerits who are not making an honest at-
tenipt at the training program wiil not be able to master a sufficient
number of tasks at a high level of mastery to maintain satisfactory prog-
ress. Sliders will eventually “slide” right out of the program.

. Students are held fully accountable for their own actions (or lack there-
of). There is no room in this system for coddling students or letting
them completely “do their own thing.” Students would have a tough
time proving that a low grade was based on discrimination or a per-
sonality conflict. Standard times and scores for written and performance
tests speak for themselves.

The system promotes student, instructor, and training program account-

ability. Each student is responsible for mastering the training tasks and

instructors are accountable for certifying the competence of trainees. If

a high percentage of students receive unusually low grades, something is

wrong. In this system, some objective data are available to begin finding

out what it is. Perhaps standard times are too low, maybe students are
being given ‘“‘extracurricular” activities without credit, or perhaps the
learning guides or media are not very good. )

. Depending on how long a student is enrolled, a fair grade can be com-

puted for 1 week’s work or 6 weeks’ work.

Such a system is compatible with sound educational practice, is criterion-

referenced, can be jncorporated into most any system-wide grading

policy, is fair, and would probably be endorsed wholeheartedly by most
employers.

Using a document such as the student performance ag‘reenient shown

offers several advantages for planning and momtonng each student’s work
and computing periodic grades:

5
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1. Planning for an entire 36 wecks or even longer can be accompllshed on

one form; it could be used front and back.

2. The instructor can keep track of the number of hours each student is
scheduled outside the training program.

3. A record of task attainment is generated.

4. By keeping an updated copy, each student knows what tasks have been
accomplished and which tasks are planned for the weeks ahead.

5. Projects, field trips, live work, club activities, tutoring other students,
and other important learning activities not listed on the task listing can
be planned and credited for grading purposes.

6. Adjustments can be made midway through a grading period by erasing,
crossing out, or redoing that grading period in the next column.

7. A substitute instructor can tell who is working on what simply by look-
ing at the performance agreement ior each student.

8. This one-page document takes the place of weekly or monthly lesson
planning forms, a grade book, progress chart, individual student training
plans, and grade reports used to prepare report cards or progress reports
sent to students:

9. A photocopy of this form can be sent to the central administration for
reporting grades, updating transcripts, recording absences, and other
uses.

10. It is cheap, handy, quick, easy to use, and it works.

Reporting unsatisfactory progress. Another simple form you may find
useful is the “progress report” shown in Sample 7-6. This form is used to re-
port and document unsatisfactory progréss “perhaps miidway through a
grading period so.that the student has ample time to do something about it.
It is based on the philosophy that when provided good instruction and enough
time for mastery, qualified students who fail to make steady progress in
mastering tasks probably fall into two categories:

1. Due to some disability, handicap, disadvantage, or other factor or factors,
the student has attempted but has failed to master enough tasks at alevel
high enough for mastery.

2. Due to excessive absences, wasting time, insufficient motivaticn, or other
factors the student has not tried to master a sufficient number-of tasks at
a level high encugh for mastery.

This form was designed for the student in the second category. After check-
ing each student’s rate of progress midway through a grading period, a form
-such as Sample 7-6 could be completed for each student who is currently be-
low or just barely making satisfactory progress. By signing the form, the stu-
dent acknowledges that he or she is aware of the problem. When a “U” or

£
o



STUDENT PROGRESS REPORT

Student  Jim Q'Brien No. _4721  Date_4-19
Program__Fire Scienge Prog. No.__ES-763
e Number of hours you have been enrolied
tn program as of date listed above: 84
e Total standard hours of task mastery
attained as of date listed above: 36

Percentage of “standard progress™ you

have made as of date listed above: 43%

* According to the “standards of progress™ adopted by AVTI,
your progress to date in this report period is:

Ul Satisfactory, [JUnsatisfactory
* Instructor Initials Date 17( 4
+ Student Initials Y ___Date ‘f‘/o’-l-

SAMPLE 7__-6 Student Progress Report

an “F” must be issued at the end of a grading period, the instructor can
document the fact that the student was warned and given adequate time to
correct the problem. The form can a.lso be used as a routine grade report for
reporting S/U grades. .

Documenting Mastery of Tasks

So far, we have tackled planning each student’s work, monitoring prog-
ress, assigning grades for each task, and grading students’ periodic progress.
Now, let us look at ways to document and certify each student’s mastery of
competencies. Somehow you need to document in an official way which
tasks have been mastered by each student. The preceding section showed
how mastery of each task was recorded by the instructor on the time card
and on the student performance agreement. Both of these instruments might -
be viewed as being ‘“unofficial” documents. On the time card, performance -
agreement, or both, the instructor simply records the date of mastery of
each task and verifies with his or her initials or signature that each was mas-
tered. The student cannot very well take a stack of weekly time cards or a
completed performance agreement to an employer or another school and
expect someone to be able to look at it and tell what specific tasks the stu-
dent has mastered.

Every week or month or at other time intervals, unofficial documenta-
tion of tasks mastered should be transferred onto a document that becomes

.9 291
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an “official” record of what the student has accomplished. We nced some-
thing similar to a college transcript. In colleges and universities, even though
grades are issued each quarter or semester, the only official document recog-
nized that certifies what courses a student has completed is an official

transcript.
There are numerous ways to accomplish this in a competency-based

program. One way is to record periodically tasks mastered onto a document

we will call the “record of tasks mastered.” You could call this form a tran-

script, competency profile, attainment record, or anything else. All it does
is provide a permanent record of the specific tasks, by name, that each stu-
dent has successfully mastered.

Look at Sample 7-7 for an example of the record of tasks mastered
form. Notice from the sample that:

1. All important identifying information is on the form, such as name,
number, date oi the record, efc.

2. This particular form was ccmputer gener'iited. You could develop a
similar form that could be completed manually. It might have all the
tasks for a particular program preprinted and a copy duplicated for each
student. A clerk could thea type in “mastered’ beside each appropriate
task initialed or signed by the instructor on the student time cards or
performance agreements for the previous week or month.

3. This particular sample includes provisions for *“tested out” for those
tasks the student successfully chailenged. You might wish to use only
“mastered” regardless of whether the student tested out or used the
leaming guide to master the task. 7

4. For those tasks not yet mastered, symbols such as XX or - - could have
been printed by the computer (or clerk) under the “status” heading if the
possibility of students tampering with their copy of the record is a con-
cem.

5. The record could be stapled to the student’s certificate upon completing
the program, issued separately, or it could be reduced photographically
and photocopied right on the back of the certificate. To accomplish this,
the student’s certificate is simply loaded into the paper hopper of a copy
machine; the updated record of tasks mastered is placed in the machine as

"-the original; then presto—the record of tasks is copied onto the back of
the certificate.

6. The task listing could be preprinted on the back of the program certificate
and the instructor’s or registrar’s signature cr other appropriate notation
entered beside each task mastered.

7. If desired, the record of tasks mastered could show only the tasks and the’
status of each ‘without task numbers and standard times. Or it could show
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SAMPLL RLCORD OF TASKS MASTERFO AVIT

STUUENT NAPE  JOHNSON, CHARLFS G. STP.NO. 999-99-9999 DATE 03707

PROLGEAY WAL  MOTOFCYCLE MFCHANICS PPOGRAM NO. ING 6249
FuThY CATE C1/12 FxIT varf TASXS IN PFOG 74 TASKS KSTQD JO
TA5K STC TaSK STATUS

NU HRS

NUTY & - (RICNTATION, HAND TOOUS, FASIFNERS AND LUPRTCANTS

a-u1 3 FILL OUT STULENT FOPHS MASTERLO
a-02 4 USE A LEADNING PACKAGE HFASTERED
L=y L) USL COKYON HaND TOQLS TLST oul
L-ud 3 SELECTY anD USE FASTEMRS TEST GUT
A=oS < SELECT AND APPLY LUERI?‘NTS MASTEKEC
A-ub 4 DESCRIBE OVERALL OPERATION OF MOTORCYCLE TEST oult

SNV SR ECITIDACHINOINAOERITRP IS0 EERIINISONNUOIRLLSITPTERO02000SERNOTN

nNUTY © -~ SERVICING WHEELS AND BRAKES

s-ul 12 REPALQ T1PgS ANC TLSCS MASTFREC
c=-u2 22 REMOVE AnD REPLACE WHIEL HURS

E-ul 18 REMCVE AND REPLACEC WHELL BEARINGS HASTERED
o=L4 6 CVEPHAUL Q1kUm BOLKES TEST Ul
8-0Ss 24 QVCLRHAUL HYDRAULIC RRAKES HASTCRED
B-uS 12 SET UP AND SERVICE NLW %OTOPCYCLL

CEPEIIDRRISINCHIDIEICIOREI VNI IOIGEINIIRIBIEINONtRIINSSIRRRITRSSIININSS

CUTY £ ~ MIINTAINIKNG AND REPALIFPING DRIVL TPAIN

-l 18"  GVEFHAUL PRIHARY DRIVE

c-G2 ug OVELPHAUL TRAANSHISSION

C-L3 12 KCPLACE CHATIN -AML SPROCKETS
c-G4 30 OVLRHAUL OWIVE SHAFY

PEPIRL G PSP RECE NI IR IO ET SR E ISR EINGEIIGOGCEINITS S0 E8 000000 OBOY

PUTY U = SERVICING FUEL SYSTER

c-ol [ IGUNTIFY CO¥F GF FUEL SYS AND DESC OPFfR KASTERED
O~ 2 20 TIRGUBLLSHOGY MALFUNCTIONING CARBURETOP MASTERED
[TRg1 4 CLEAN AND REPAJR FUEL TANK AND PETCOCK TESTY our
C-Lu 20 TROUBLESHOGY AND OCPATRK SLIDE TYPE CARS MASTLCRCO
0-uS 2u TROUBLLSHOCTY ANQ PEPAIR Co.Ve TYPE CARS “ASTERED
d-L6 Ic TRGUBLESHOGY AND R{PATR FIXED vEN CAK® KASTERED
8203890200002 0008 8080080420000 R8R0RSRNRSERtNRGEINtNOUlERINRRGORISRDIRARS

SAMPLE 7-7 Records of Tasks Mastered

not only tasks, task numbers, and standard times, but also the actual num-
ber of hours the particular student spent on each task or just the date be-
gun and date mastered or both. These data mlgh* be of interest to prospec-
tive employers. .- -

8. A student exiting a program early could take the record of tasks mastered
to a similar training program and would not be required to repeat instruc-
tion in the tasks documented as “mastered” (we hope!).

©

Students graduating from basic training programs and moving into more

advanced programs can be given full credit for those tasks already mas-
tered. :
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Certifying Competence

The last document we will look at is the program certificate, diploma,
or other document issued to certify that the trainee has successfully com-
pleted the entire training program. Certificates, like all the other components
of traditional programs, need some revising to be compatible with the
competency-based approach. Let us look at the wording typically found on
program certificates or diplomas.

EXAMPLE
This is to certify that
_John Doe
has successfully compieted the
Accounting Occupations
program
OR
This document certifies that the
student named belovs has attended
640 hours of the 800 hour
training program in Child-Care Worker.

If you were an employer, a parent, a friend, or anyone else who wanted to
know, could you tell from the wording on these two ‘documents what the
student can do? Do you know what skills' the trainee can perform? Do you
know what job tasks the student has mastered? I think you see the problem.
We need a better way of certifying to those outside the training program
exactly what it is the student has learned.

EXAMPLES
This certifies that
Roosevelt Williams
has successfully attained the tasks
listed on the reverse side of this document
for the program:
Data Entry Operator
Each task was performed at 100% proficiency at a trainee level,
OR
This certificate attests that the student named above has mastered all
requlred competencies 1n the major areas of :
Servicing Brakes
Automotive Tune Up
: Auto Air Conditioning
and 1sted on the attached transcript.
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These last two examples were taken from program certificates that show
very clearly exactly what it is the student has leamed. By simply turning the
document over or by referring to the student’s transcript, the employer can
easily see exactlv what the student has learned—and what the student has
not yet leamed if the certificate is for partial program completion or for
completion of a specialized occupation within a broader program.

Putting It AU Together-

Believe it or not, the strategies and documents shown in this section can
actually make the management burden in an individualized program less than
or equal to that in a traditional program. In a conventional group-paced pro-
gram, much of the record-keeping work comes in spurts. Tests for 20 stu-
dents must be graded and recorded on the same day and detailed lesson plans
must be filed periodically. In an individualized program, the record keeping
is spread out over time, and students share a lot of the record- keepmg re-
sponsibilities with you.

If you are serious about implementing a high-quality, competency-
based, seif-paced training program and want to make efficient use of both
your own and your student’s time, you should seriously consider carefully
designing a management system that serves the function of the following
documents described in this section. Of course, this is in addition to a task
listing and a well-developed leaming guide for each task:

1. Student performance agreement :
2. Student time card (with a time clock if at all possible)
" 3. Record of tasks mastered

Your system can be more or less complex than the one described here,
but these three simple instruments—or instruments that do what they do—
are a must. They will help you plan each student’s work, monitor progress,
document task mastery, keep up with attendance and who’s working on
what, when, and will help you establish accurate standard times.

A word needs to be said about computerizing the record-keeping sys-
tem. The system described in this section can be effectively handled manu-
ally; hewever, using a computer can reduce the record-keeping burden con-
siderably.

For about what you would pay for a good 16mm f{iim projector,
you can purchase a small computer that can adequately handle the
records and data required to manage learing for 20 to 30 studentsin a
competency-based training program.

9
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2. List at least two reasons why reporting each student’s progress periodi-
cally is desirable. .
(a)
(b)

3. Which approach to assigning grades for each task is most compatible with
the competency-based training philosophy:

(a) Basing grades on the number of significant accomplishments (such as
tutoring other students) beyond a minimum number of tasks mas-
tered

(b) Basing grades on an equitable weighting of task mastery, attendance,
and essential work-related attitudes

(c) Basing grades on a predetermined set of criteria for varying levels of
proficiency in mastering tasks

(d) Basing grades on the number of tasks successfully mastered during
the grading period

4. A considerable amount of evidence indicates that the time it takes most
students to master a learning task will be very similar if what three condi-
tions exist?

(a)
(b)
(c)

5. Using the grading system proposed in this section and the following grad-
ing scale, compute the percentage and letter grade for each student llsted

below:
"~ "Grading Scale
Percent - High Schoo! Adult
85-100 A S
90-94 B S
85-89 C S
80-84 D U
Below 80 F U

L
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Hours Scheduled
lours Outside the Total Standard

Student Enrolled Vocational Program Hours Attained Percent Grade
(a) 150 Q 120 -
(b) 280 26 262 .
(c) 50 0 44
(d) 120 20 80 -
(e) 90 0 84

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [3]
Manage the Learning Environment
Rearrange Lﬁe Physical Environment

As you might suspect, the design and layout of classrooms, shops, and
laboratories used in traditional training programs are not very well suited for
the competency-based approach. Most leaming facilities were designed around
the conventional, instructor-centered, group-paced model of instruction. Be-
fore individualized, self-paced learning can be successfully implemented, cer-
tain changes in the physical facility must be made. Since very few instructors
or program planners wiliirave the luxury of designing a new facility from
scratch or making extensive modifications to existing facilities, this section
focuses on making minor yet important changes in traditional facilities al-
ready in use. Most of these changes focus on the arrangement of fumiture,
resources, and other things within the facility.

‘Most traditional classrooms and labs have been designed and arranged
so that the following can take place:

¢ All students enrolled in the program can be assembled as one group to
listen to lectures, watch films, or partlclpat;e in other group activities in a
classroom setting. .

+ All students enrolled can be directed as. a group to engage in some prac-
tice or laboratory activity.

Figure 7-1 shows a typical (marine mechanics) classroom and shop de-
signed and arranged for this kind of instruction. First look-at the classroom
and notice:
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Open work area for

boats and motors . Toolroom
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4 Screen
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g @ Q chairs for
. Equipment students
FIGURE 7-1 Traditional Classroom and Shop Layout for Teaching
1. All 20 students can be (and usually are) assembled in the classroom for

‘theory”’ classes.

. The design of the classroom promotes instructor-centered teaching pri-

marily; notice the raised lecture platform, the chalkboard, and the screen.

. The layout promotes instructor activity and discourages student activity.

Notice how the instructor will be the only one moving around the room.
Students will spend most of their time sitting, listening, and watching—
not necessarily learning.

. Notice how this arrangement discourages direct instructor-student con-

tact. Most of the time, the instructor will be addressing the group.

. Students who have questions must ask them in front of the entire class.

‘The farther back the student sits, the less involved the student is in what
is going on.

. This classroom is arranged for teachi ng—not learning.

This arrangement almost forces the instructor to cover “theory con-
cepts, principles, and other knowledge totally removed from skills. It pro-
motes two- and three-hour theory classes (or even longer) in which stu-
dents have little or no opportunity to apply this knowledge.
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1.

2.

3.

4.

Now look at the shop area in Figure 7-1 and notice:

All 20 students can be assembled in the shop as a grcup for hands-on
activities.

The shop is not set up for any instructicn whatscever—only for hands-on
activities. .

There are no special places set up for ongoing, planned practice activities .
in the shop—only some empty work benches. Usually, students will all re-
ceive a lecture and/or demonstration in the classroom on some topic, and
all the students will proceed to the shop, where an engine or a boat will be
repaired by a limited number of students (or perhaps the instructor) while
others watch. -

There are two stools at each bench; students will do all practice work in

pairs, with each pair evaluated on its ability to perform some task-—mot

each individual student.

You can see how an airangement like this does not promote competency-

based learning. Now, look at Figure 7-2 and notice the changes that were
made in this marine mechanics classroom and shop:

1.

It would be difficult for all 20 students to assemble as a group and spend
any length of time in either the classroom or the shop. At any given time,
some students will be in the classroom and others will be in the shop.
Students will be moving back and forth as their learning needs dictate.

. The platform and screen were removed since very few students will ever
need the same group instruction at the same time. A small area of the
chalkboard was left exposed for writing announcements and for graphi-

) cally explaining answers to questions for individuals and small groups.

3. Both the shop and classroom have been rearranged to promote student

activity and movement. Students will be moving about within the class-
room and shop.

. The classroom has been turned into a “learning center,” housing “sta-_
tions” for receiving instruction and for practicing.

5. The classroom hes been arranged for leaming—not teaching.

. The student tables and chairs that were. once all lined up in neat rows
"have been. placed around the walls of the room. Plywood partitions were
addec between tables so that one student will not bother another and
the audiovisual equipment used most often has been set up for immediate
use. - - :

1. The instructor’s desk has been removed completely from the classroom.
8. In the classroom, several stations have been set up for students to per-

form hands-on practice activities during or after watching A-V presenta-
tions or reading print materials. :
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H = for reading, written
] D m/ im] © _Jhl/sclf-chccks. etc.

FiGURE 7-2 Layout of Classroom and Shop for Competenéy-based
Leaming

9. If oil, grease, or fuel might be spilled, or if an engine will actually be
started up, the student will be directed to a work station out in the shop
itself. This way, students listening, viewing, reading. or testing in the
“‘classroom” will not be disturbed and the tile floor will not be damaged.
Several practice stations with audiovisual equipment have been set up
along the walls of the shop. - _ . . ;

10. There are separate practice staions for major duty areas (electrical, fuel

system, etc.). At each station, the student will find a wide variety of
actual parts on which to practice. While completing the leamning guide
“Check and replace magneto,” for example, the student would spend
time at one of the two electrical system practice stations. After being
shown how magnetos work by reading and viewing leaming resources,
the student will tear down, rebuild, troubleshoot, repair, and replace
several magnetos. Only after sufficient practice at a practice station will
the student attempt to check and repair magnetos on working engines
owned by the school -or on‘engines brought in by “customers.”

Using Figure 7-2, let us follow a student through a typical leaming guide to
see why the rearrangement of the physical facility is important.

"EXAMPLE

A Susan Mitchell punched in Wednesday morning-at 7:45 ready for a new
learning guide.

LX]
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B She checked her performance agreement in the file cabinet (she lost her
copy) and found that F-12 was the next task for her to work on. She
checked the task sequence chart taped to the wall to make sure there
were no prerequisite tasks. She pulled a copy of F-12 from the learning
guide file drawer and looked through it. Here are the task and enabling
objectives she found on the first page:

Task: Rebuild lower unit.

EO [1]: Describe parts and operation of lower unit.
EO [2]: Remove and inspect lower unit.

EO [3]): Rebuild, install, and test lower unit.

As was her habit, she flipped over to the pérformance test to see exactly
-~ what she was going to have to be able to do to complete the learning
guide. She knew she could not already perform the task, so she did not
bother trying to test cut,
C  The learning steps for EO [1] referred to two different learning resources
outside the leaming guide as well as an instruction sheet inside the guide.
The first resource to be read was the instruction sheet; Susan went to this
learning station since no media were needed.
D Next, she read the section in a manufacturer’s inanual indicated by the
learning steps in the quide.
. E . A filmstrip without any haads-on activity involved came next, so she sat
at this station since it had a filmstrip projector and small screen all set
up. Since no one else was waiting to use that station, she remained there
to complete the self-check for the first EO, She missed three part names,
so she went back to the manual to find out why. Still puzzled by one of
the answers on the answer key, she asked a friend working nearby for
help.
Enabling objective [2] involved the disassembly of two different types
of actual lower units, The guide directed her to the lower unit work sta-
tion, which was set up for “dry’’ (without lubricants) practice on lower
units. She laid out her learning guide and got comfortable. The guide -
told her what slide tape unit to watch while disassembling the unit.
She got this unit and a projector.from the media cabinet, set it up at sta-
tion F and got started. This particular commercialiy produced A-V seg- -
ment was interactive. After each few frames, the projector would stcp,
Susan would do precisely what was shown, she would press “start,” and
the next few frames would advance. She was receiving instruction and
practicing all at the same station. The self-check directed her to lay out
a.l.{ _:he Pparts, make certain precision measurements, and identify parts she
.thought should be replaced. After doing this, she called the instructor
' ' over to check her work as instructed in the learning guide, She repeated

T
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the process for. EO [3]. Halfway through EQO [3] the day ended “and
Susan punched out. The next morning after punching in, she went direct-
ly to work station F and picked up right where she left off,

H  The next learning step directed her to take the written tesi. The instructor
unlocked the test file cabinet and gave her written test F-12 and an
answer sheet. She sat down at the written test station, compieted the test,
and took it to the instructor to be corrected. He pulled the answer key
from the locked file, checked her responses, congratulated her, and told
her to read over the performance test.

I The last step in the guide was to take the performance test. Without the
use of the learning guide or any other materials, Susan was required to re-
build the lower units on three different makes of engines. Two of the en-
gines were trainers owned by the school and the third was an engine with
stripped gears in the lower unit owned by a school emplcyee. After she
successfully completed the performance test over the next day and a half,
the instructor initialed her time card and recorded her mastery of F-12
on her perforniance agreement.

Nctice that Susan:

1. Was very active; she moved around within the clas;room several times.

2. Moved from one area to another when she was ready. _

3. Took responsibility for her own learning. Iollowing the learning guide,
she located the resources she needed and used them.

4. Involved the instructor in the learning process at critical times.

5. Practiced the task several times under controlled conditiens-before at--
tempting to work on an actual engine.

6. Sought help from a fellow student when needed.

7. Began working each morning where she left off the previous day.

8. Enjoyed the benefits of her instructor having developed an effective
learning guide with apparently excellent print and nonprint resources.

9. Did not have to “endure” any lecture or “theory” class on how the
lower unit works. The first enabling objective in the guide covered this in
an appropriate manner and covered it when. Susan needed to know it.

10. Was heavily involved in the leamning process and spent her time learning—
" not being on the receiving end of teacking.

Stations

Regardless of how you lay out your facility—and each type of program
will be different—you should make sure that you set up some areas within
the classroom or lab or both to accommodate three different kinds of stu-
dent activities.

0
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Learning stations. Some area should be set aside for students to re-
ceive instruction for each enabling objective. For reading materials, this can
be tables, desks, vacant benches, cr any other areas that are quiet, comfort-
able, and well lit. For nonprint materials, you need carrels, or tables or other
areas to set up and view slides, tapes, films, and other materials. You may
wish to allow students to move freely to the library, media center, LRC,
vacant classrooms, or other areas to receive instruction.

Practice stations. Another area—one often overlooked in setting up
traditional facilities—is for practicing in a controlled setting what is pre-
sented. Applying and checking mastery of ‘knowledge can be accomplished
using the same areas used for reading. For practicing skills, however, some
sort of practice station is essential. An area is needed where the student tan
lay out tools and materials and fully perform the skill called for. The ideal
arrangement is to combine the presentation of how to perform the skill with
the practice of that skill at the same lccation, This way, as the instruction
sheet, slides, or other resource shows the student how to perform each step,
it can be performed right then. Viewing a film loop showing several steps and
remembering those steps while practicing can be difficult. If the “viewing”
and the “doing” can be combined into one station (a learning/practice sta-
tion, I suppose), the loop could be stopped, those few steps performed, and
the loop restarted.

Testing stations.. You may not need separate areas for testing in all
programs, but in many program areas it is essential. Written tests should be
taken in quiet, comfortable, well-lit areas that can be monitored periodically.
Performance tests may be given in the same areas used for practice or in
separate areas. In some occupations such as masonry, carpentry, and
‘plumbing, the performance test for some tasks may have to be given out-
doors or even at a remote job site. If you use the same areas for practice
and for testing, do not yield to the temptation to skip the practice work.
Never have the student jump directly from presentation of instruction in a
task to performance of the task to demonstrate mastery. Some students
may be able to make the jump but most will not.

Of course, you may not need three separate and distinct areas for
presentation, practice/feedback, and testing. Just remember to help stu-
dents accomplish all three of these activities for each task. The physical
layout of the facility will vary considerably depending on the nature of the
program. A secretarial program may he housed all in one room with desks
and typewriters in one area, transcription machines set up in another, and
file cabinets and adding machines in yet another. In a drafting program, the
student may be able to receive instruction, practice it, and take the test
while never moving from the drawing table. Other programs, such as dental
assisting, grocery merchandising, and machine shop, will need to be.set up



Implementing and Managing the Training Program 305

around major pieces of equipment. Although vastly different in appearance,

the

facilities for each of those programs should be rearranged to. accommo-

date individualized, self-paced, student-centered learning. In each case, a
student should be able to begin a new task when ready, find someplace to
read print materials or view nonprint materials, and find some area where -

the

knowledge or skill presented can be practiced or applied and then

checked. Finally, the student should be directed to some area where the
task can be performed in a joblike setting to demonstrate mastery.

Tips

Here are a number of tips you might find helpful as you rearrange

your facility:

1.

6.

Plan it first; get hold of a copy of the floor plan for your shop and class-
room. Draw in those things that cannot be easily rearranged, such as
sinks, heavy equipmeant, closets, air supply lines, and other permanent
items. Mark the location of windows, doors, storage shelves, and recepta-
cles. Cut out small cardboard shapes to scale representing desks, chairs,
benches, stools, portable equipment, and anything else that can be
moved. On your floor plan, try various rearrangements of furniture and
equipment. Settle on the best layout you can ccme up with, rearrange
your facility accordingly, and try it out. Let students help you evaluate
the new layout for improvements.

. When you have a choice, order tables instead of desks. Tables can be

moved and put together to make learning stations and covered with ply-
wood or a protective cover to make practice stations. Individual student
desks are almost useless in competency-based training programs.

. Carrels to serve as learning stations can be purchased, built, or “adapted”

from existing furniture. Small tables can be put together and separated
by sheets of paneling or plywood.

Set up leaming stations using audiovisual equipment near power outlets.
Try to get head phones for audiovisual equipment so that students will
not interfere with one another’s learning.

Convert your classroom into a mini-learning resource center. Try tQ ar-
range all the print and nonprint resources referred tc in your learning
guides in an attractive and easy-to-locate manner. You may want to
devote particular shelves or cabinets to slide-tape boxes, filmstrips,
manuals, reference books, audiovisuzl equipment, tape cartridges, and
other resources. Make sure that all resources are clearly labeled for ea<y
identification and reshelving.

If two similar programs, such as nursing and respiratory therapy, have
classrooms connected by a portable, folding partition, the partition

%
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can be removed, making one large resource center. This way, students

in both programs can share the learing stations, resources, and audic-
visual equipment for toth programs. One student can serve as a clerk
to help check out, set up, and refile media materials for both programs.

7. Do not treat the classroom and lab as two separate rooms—one for

theory and one for practice. Treat them as two -esess—for-mastering dif-
ferent kinds of tasks.

8. For industrial programs, a platform or small room can be constructed
in the center of a large work area. From this raised, centrally located
vantage point, the instructor, foreman, or aide can maintain direct
supervision of the use of heavy equipment and, if properly located, will
have a clear view into the classroom “learning” center.

9. If needed, you may wish to control slide-tape materials, manuals, ex-
pensive reference books, and video tapes as you do tools. Students can
check them in and out from a tool room by signing in and out or using
tokens or other means.

10. If you are involved in building a new facility or expanding an existing
one, insist that the architect and planners visit institutions where in-
dividualized instruction has been implemented. Very few architects,
planners, trustees,-school board members, state department staff, and
others heavily involved in facility design have an in-depth understanding
of the competency-based approach to training and education.

Create a Positive' Learning Environment

Rearranging the facility will help a great deal in successfully imple-
menting the competency-based approach. Another essential is a positive, sup-
portive leaming environment. Of course, this is' true whether the program is
individualized or traditional. A positive environment is more critical in an
individualized program, however, because students will be directing their
own actions and will have a great deal more freedom and responsibility. This
is where the instructor or course manager comes in. The environment you es-
tablish will greatly influence the performance of your students. A negative,-
abrasive, unsupportive learning atmosphere will lead to confrontations,
frustration, and failure for some. A supportive, positive atmosphere, on the
other hand, can provide the catalyst needed to ensure that the full potential
of the competency-based approach is.realized. It is largely up to the instrue-
tor; his or her outlook, behavior, and cxpec.atlons will set the stage.

_ Of course, there is no magic formula ior creating this positive kind of
atmosphere so important for success. Here are some tips you may want to
consider adopting or adapting.

1. Convirice students that you are there to help them; give assistance will-
‘ingly.
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2. Try your best to recognize the uniqueness of each individual student.

Each has his or her own anxieties, frustrations, hopes, and fears.

3. Let there be no doubt in the students’ minds why they are in the pro-

gram. Make it clear they are there to learn. You will do everything in
your power to help them but they must help themselves.

4. Firmly, believe that every student can fully master every task and you

will be amazed at how close they will come.

5. Run your training program in a no-nonsense, businesslike manner. Pro-

vide high-quality leaming experiences and demand high-quality perfor-
mance.

6. Provide positive feedback and reinforcement when appropriate but

do not overdo it. Try to find out what reinforcers each student responds
to best. A pat on the shoulder, a “well done,” a smile or wink, or a re-
quest to keep a student’s work as an example of excellence can make a
student feel really good about themselves and their experience in your
program.

7. Try to avoid.crit-iéizing students; if students mess up-—criticize their

actions or their work—rniot them! “I'm quite upset with your attendance”
might have a more positive impact than “I’m upset with you.”

8. Try to model the kind of behavior and performance you want students

to exhibit. If you wipe the grease off the fender when vou show students
how to do a tune up, chances are they will, too. When you show up every
day, on time, and put in a good day’s work, you can expect and more
easily get the same from students.

9. Be professional; avoid profanity, off-color jokes, and other behaviors

that might be offensive to some students. Remember that a student who
respects you will leam more from you than one whose respect you have
not earned. :

10. Establish a few, basic sensible rules for behavior, dress, and the like and

enforce them all firmly and fairly.
Help Students Complete Leamning Packages

Since packaged instiuction will be relied on heavily in this approach to

training, students who find it difficult to work on and complete learning
packages will be at a disadvantage. You may have a small percentage of stu-
dents who for several reasons just do not feel comfortable using learning
packages. These may include:

I't is so different from what they are used to; they may have spent 12 years
or 50 in school with the majority of that time spent sitting and listening.

Lack of confidence or self-directiveness. Some students may have trouble
at first taking the initiative and assuming responsibility for their own learn-

L]
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ing. One beauty of relying heavily on packaged and mediated instruction
is that the instructor is largely freed from the burden of teaching, so just
these kinds of students can be helped along until they get a few tasks un-
der their belts.

Failure oriented; some students have had one after another failure experi-
ence in the traditional system of schooling. These students are the ones
for which the conventional approach to education has been least success-
ful. Many have dropped out, or have been pushed out of the system. Some
students may think vour training program is simply the next in along
history of failures. It is critical that such students be given early success
to show them that here is one educational experience that they can not
only complete, but one in which they can excel—probably for the first
time in their lives.

Here are some strategies you might want to use to help students successfully
complete leaming packages: .

1.

Arrange it so that ‘“high-risk” students begin with a series of short, less
difficult learning packages for which no prerequisite learning is needed.
Try your darndest to guarantee the student’s success in the first leaming
package used.

. Make sure that students are fully oriented as to what learning packages

are, why they are necded, and how to use them. You cannot hand new
students a packet. and expect them all to take off. This is a totally new
experience for most of them.

Insist that students use the packages as they were designed to be used.
Early in the program, new students may come to-you with questions ob-
viously answered in the learning resources. Students will find it easier to
come to you for information—especially if you give it freely—than lo-
cating the resources called for in the learning guides and digging it out
themselves, Do not—repeat—do not yield to this temptation; if you do,
you will find yourself swamped with questions all day, with little time
left for anything else. Help those who genuinely need it only after you
are convinced that they used the resources as instructed. If necessary,
help the student find the answer to his or her question.

Let students work together if they wish. That is another advantage of this
approach to training. Students can work alone or in small groups. You

“will find small clusters of students forming who are working on common

tasks, especially when a small group enters at the same time. Just make
sure that each individual student—alone—completes the written and per-
formance test required for each learning package.

Become familiar with all the resources referred to in each learning guide.
Avoid giving answers to questions that conflict thh what a manual or
instruction sheet says.



Implementing and Managing the Training Progr«;nm 309

6. If a student is having a problem with a learning guide, try to find out ex-
actly what the problem is. Maybe a self-check was skipped, maybe a slide-
tape was not viewed or just skimmed over, maybe the student cannot read
well enough. It could be anything; find out what the problem is and try to
solve it.

7. Be aware of various learning styles. Some students prefer to work in small
groups, others like to work alone. Some are very sensitive to noise or other
distractions—noise may not affect others. One student may work best
only in a well-lighted area, whereas another may not care. Some students
need constant interaction and support from the instructor; others may be
more independent. Try to key in on what makes each student perform
best and, if possible, try to provide that kind of atmosphere.

Before going on, complete the following Self-Check.

SELF-CHECK (3]

Check your mastery of ENABLING OBJECTIVE [3] by completing this
SELF-CHECK.

1. In most competency-based training programs, three different types of
physical areas should be set up for students to use. In this section, these
three areas have been referred to as different kinds of “stations.” Name

T each station and briefly describe what is accomplished at each.

(a)
(b)
(c)

2. Why is a positive learning environment more critical in 2 competency-
based program than in a traditional program?

3. List at least two reasons why some students may not feei comfortable
~ using learning packages.

(a)
(b)

Compare your responses with those in the Answer Key in the appendix.

LX}



—
PERFORMANCE TEST FOR TASK 11

TASK 11: Develop System to Manage Learning

DIRECTIONS

When ready, demonstrate your ability to develop a system to manage
learning by doing the following:

For one or more competency-based training programs, develop:

1. Instrument(s) to plan and monitor each student’s work.

2. A grading system supportive of the competency-based approach.

3. A program certificate/diploma for certifyirg competence,

4. A detailed drawing of the total learning environment as it will be re-
arranged to promote competency-based, self-paced learning.

Criteria for evaluating performance; 100% mastery
No.| required Yes | No

Instrument(s) to Plan and Monitor Each Student’s
Work

1.{Does instrument(s) have place for: _ .
a. Student’s name?

b. Student number?

c. Program name?

d. Program number?

e. Time period being planned?

f. Task number and name planned for mastery?
2.|Does instrument have a place to verify if and when
each task has been mastered?

3.|Can the student have a copy of the instrument?
4.|Ic the instrument easy to use and read?

Grading System

5.|Does each student have an equal chance to eamn each
grade possible in the system?
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10.

11.

12.

13.

14.

15.

16.

117.
18

19

20.

.|Do students know exactly what performance is re-

quired for each grade possible?

.|Is the grade earned by the student and not given?
.{Does the grading system reflect the actual competence

of trainees and not behaviors such as attendance, atti-
tudes, etc.?

Certificate/Diploma

.|Does the instrument used for certifying competence list

or refer to the specific competencies the student has and
has not yet mastered?

Layout of Learning Environinent

Is student activity and movement encouraged by

layout?

Are large groupings of desks or chairs for lectures

avoided? -

Are well-planned stations or otner areas set up for:

a. Receiving instruction—reading, viewing, etc.?

b. Practicing what has been presented and getting
feedback?

c. Taking a written test in a quiet and secure area?

d. Taking performance tests?

Are areas-set-aside to set up the media equipment

used most often?

Are other media equipment and software stored for

quick and easy access?

Are references, books, manuals, and reiated resources

kept where students have easy access to them?

Are learning packages kept in an easily accessible

spot? )

Has a secure area been reserved for tests?

Have.the shop, lab, classroom, and other areas been
set up to promote individualized, self-paced learning?
Has existing furniture been effectively rearranged to
enhance learning?

Overall, has the learning environment been set up to
promote learning and not teaching?
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When you complete this section, you will be able to:
TASK 12: Implement and Evaluate Training Programs

INTRODUCTION

Developing and implementing competency-based training programs can
be a very involved undertaking. Carefully planning for the implementa-
tion of programs can save a lot of time and energy and can make the
process go a lot smoother. This section shows you how to develop de-
tailed plans to implement competency-based training programs. Also,
this section describes ways to evaluate training programs to determine if
existing programs are competency-based and to deterinine if competency-
based programs are effective.

TERMINAL PERFORMANCE OBJECTIVE

To demonstrate mastery of this task, do the following:

For one or more training program, develop plans to implement the
competency-based approach to training, develop plans to train the staff,
and develop instruments to evaluate programs. Plans and instruments
developed should conform to all criteria listed in Performance Test 12
at the end of this section. ‘

ENABILLING OBJECTIVES

This section is divided into several parts to help you:

(1] Develop plans to implement competency-based training programs.
[2] Plan a staff development program for instructional and support

staff.

grams.

[3] Develop instruments to evaluate competency-based training pro- |

ENABLING OBJECTIVE [1]
Develop Plans'to Implement Competency-Based Training Programs
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Needed—A Plan

It may seem strange that planning is covered in the last section of a
book like this; obviously, planning a program should be accomplished before
getting under way. Planning was included last so that the reader would have
a clear picture of what had to be planned. If you had read in Chapter 1 that
you needed to plan how competencies were going to be identified, how
learning packages were to-be put together, and how to plan for effectively
managing student learning, it probably would not have made much sense.
But now that you are familiar with all the components of a competency-
based program, you have a pretty good idea of what needs to be accomplished
to develop and implement such a program. This section will help you plan
for accomplishing this.

Planning and implementing competency-based training programs will
usually take place on two different scales:

e QOne-program—you may be. an instructor or trainer responsible for a single
training program. You may be attempting to install a new program or per-
haps restructure an existing one. You may be totally on your own with
little or no administrative help or support, or you might find yourself in
the enviable position of being a pilot program in a large-scale effort. Or
you may be the only instructor in a department or program who is at-
tempting to implement this approach to training.

e Multiprogram—You may be part of or even directing a multiprogram im-
plementation effort. Perhaps you are involved in establishing competency-
based programs in several looselv related programs or in_a particular de-
partment or division or perhaps an entire institution, agency, or company.
Y our task may be to develop new programs, revamp old programs, or both.
Your involvement in such a large-scale effort may be as a manager, super-
visor, training director, principal, media specialist, instructional designer,
or instructor.

So depending on your role and the scope of the program planning ef-
fort of which you are a part, you will want to either scale up or scale down
the planning process described here. Whether a one-program, 10-program,
or 100-pragram effort, though, the need for careful planning is the same. If
you simply strike out listing tasks, throwing together learning packages, and
moving furniture around—without a plan—you will regret it.

As with any complex undertaking, there are rewards for carefully
planning your work and}carefu].ly working your plan.

9
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Seck Support

You would probably agree that implementing a nonconventional ap-
proach to training in a very conventional world would be far easier with the
support of others, particularly those in authority, If you are a trainer in a
large corporation, the support of the vice-president for training and develop-
ment would be nice, If you are the director of a vocational-technical center,
the blessing of the school board or other governing body would prove not
only extremely valuable, but essential. So somewhere in your scheme of
things you will find a need to drum up support for what you are trying to
do. :
You should use the usual strategies for gaining the support of others,
such as informing, involving, preparing, communicating, and others. Use
them to gain support for implementing the competency-based approach just
as you would for any other effort. Described below are two strategies for
seeking support that may prove helpful, particularly ia getting others to buy
into the competency-based approach to training.

Apple Pie and CBI Let us say that you are the occupational dean in a
state community ccllege. Being from academic backgrounds, the president,
trustees, and other decision makers would probably shoot down your pro-
posal to spend substantial dollars to implement competency-based instruc-
tion {CBI) in the occupational training programs. However, you might at-
tempt to get the president, the trustees, and others to publicly support CBI
in writing without them knowing it! Sound impossible? I thought so too un-
til I did it. Let ussee how an occupational dean at a community college did it.

EXAMPLE

DEAN: “I appreciate the opportunity to attend this board of trustees
meeting and get your input on what direction the occupational
division here at Pleasant Valley Community College should take
during the coming years. We've done a lot of soul searching in the
division and we realize that a major quality improvement effort is .
needed. We need to lower our dropout rate, increase placements,
better meet the needs of special-needs learners, and improve our
curriculum. e .

CHAIR: “Thanks for coming, Dean. I'm glad to see you people in the Vo-
Tech Division are concerned about 'highqualit y education like the
academic areas are.”

DEAN: (Trying to control himself) “Knowing how closely the president
and the mémbers of the board of trustees keep in touch with the
needs and wishes of business, industry, and citizens in the com-
munity, I'm coming to you tonight for help. I've developed a short
questionnaire that asks a series of very crucial questions (see Figurs

’
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7-3) about our training programs. I'd like your guidance by having
each of you fill out the instrument. By your responses, you'll be
telling us how you feel our training programs should be set up and

operated here at PVCC.
(Two weeks later):
DEAN: “On these two transparencies,”you see the results of the survey in-

strument you completed two weeks ago. I also took the liberty of
mailing it to about 65 leaders in business and industry in the local
area. You can see from these figures that both the board of trustees
and key individuals in business and industry feel very strongly
about the way our training programs should be set up in the future.
Of the 20 questions on the survey, 16 received a ‘‘yes’’ response by
100% of the 72 individuals completing the survey. Two more were
marked ‘“‘yes” by 90% of the respondents, and the other two ques-
tions received a “‘yes” by 80%. As you can see, to implement the
approach to training implied in these 2C questions will require
some clianges in the way we'’re presently operating here at Pleasant
Valley.
CHAIR: ‘Do I hear a motion to allow the2 occupationdl dean to move ahead
“ with plans to make these changes in the technical programs here at
PVCC?”

The beauty of this strategy is that every single item on this "urvey IS based

on common sense and very, very few people would publicly say “no” to any

of them. It would almost be like saying no to motherhood and apple pie.
The dean got the board s unanimous endorsement for the concept with-

out the board really knowing what it was they were endorsing. Notice that —

the survey form made absolutely no mention of any educationese such as
“‘competency-based vocational education” or “self-paced, individualized
instruction.” In some cases, the worst thing you can do is walk into the
director’s office and say: “I've decided to implement competency-based
instruction in my program; do I have your support?”’ Proceed with caution!
When you mention terms like individualized, open-entry, open-exit, or
competancy-based, many administrators, supervisors, chairmen, board
members, and instructors may:

. Oppose it because they think it is the latest fad in education

e Think it is a fancy term for what they are already doing

e Say they already have “behavioral objectives” written or a V-TECS
catalog and that is good enough »

» Think it is a pie-in-the-sky, looks-good-on-paper, ideal kind of thing that
just will not work in practice

* Be frightened by the apparent complexxty and hard work required to im-
plement it



Listed below are several crucial questions regarding the occupational
training programs at Pleasant Valley Community College. Base your
responses on what you think we should be doing at PVCC to effectively

meet the needs of students and business and industry.

10

.

11.

12.

. Should each training program be based on the specific

job skills (tasks) successful workers actually perform in
the occupation?

. Should these “job tasks” be listed on a form so that

students, employers, and others can see exactly what
students will learn?

Should the list of job tasks be verified by workers in
the occupation and updated annually?

. If certain students only have the ability or desire to

prepare for a specialized area (e.g., receptionist) within
a training program (secretarial science), should they be
allowed to?

. Should students successfully master one task before

going on to the next task?

. Shouid students be able to skip instruction in those

tasks they can-demonstrate mastery of based on pre-
vious learning?

. If materials are available and any prerequisites met,

should studentis be able to select their riext learning
task? .

Should efforts be made to provide instruction for each
task that is appropriate for the task?

Where possible, should principles, concepts, and other
“theory” be learned as a part of the job task for which
it is needed?

Should instruction for each job task be presented in a
few major parts with time allowed for practice after
each?”

h..ould students be aliowed to correct their practlce of
a task before being tested?

If possible, should instruction be designed so that stu-
dents can slow down, speed up, or repeat instruction
as needed to learn?

F[GURE 7-3 Oecuuatlona! tiaining programs questionnaire
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13. Should the curriculum be designed so that each student
receives high-quality instruction and enough time (with-
in reason) to reach mastery of each task?

14. Should “mastery™ of a task be defined as being able
te actually perform the task competently at a job-
entry level?

15. Should each student be individually tested for mastery
of each essential job task?

16. If feasible, should a student be allowed to exit with full
credit when all job tasks have been mastered?

17. Should the grading system used be based primarily
on successful mastery of job tasks?

18. Shkould employers be able to tell exactly what skills
each graduate can perform?

19. If feasible, should new students be allowed to enter
periodically to fill vacancies?

20. If possible, should workers already employed in an oc-
cupation be allowed to return for instruction in specific,
advanced job tasks?

FIGURE 7-3 (continued)

* Hate it because they tried “it” once and it did not work

« Fly into fits of rage, reel off dozens of reasons why it will not work and
then dare you to try it

e Feel threatened by the inference that what they have been doing all these
years might be of questionable quality

* ‘All of the above

So tread cautiously and try to nurture slowly the support of your su-
periors, colleagues, and those you supervise. Try to avoid debating the issue;
avoid pushing someone into saying they oppose the idea before they really
understand what it is. Try your best to get others to focus their attention on
the need for the competency-based approach—mnot the_approach itself. Help
them develop ownership in the problems associated with traditional training -
methods and involve them. in helping you come up with solutions.

Any well-thought-out, systematic attempt to make a significant
impact on raising the quality of instruction will very closely resemble
the competency-based approach.

-

e 317



318 CHAPTER 7

Show me. Sooner or later you will find yourself confronted with in-
dividuals who just cannot be convinced. One reason many still oppose the
concept as just another gimmick is because nobody has ever sat down and
shown them concrete evidence that it works and that it works better than
the traditional approach. Most people are reasonable and when shown hard
data—numbers, figures, facts, and dollar signs—they will begin to come
around. Here are some ways in which you can help doubters become ¢on-
vinced:

1. Take them to visit a-program, school, or institution that is successfully
using the concept. This could be an industry training program, a tech-
nical institute, or most any facility. There are a large number of mili-
tary bases around the country where the *‘systems approach” to training
has been used quite successfully for years. Most large companies have some
experience in using “programmed instruction” or “criterion-referenced”
instruction. All of these are forms of competency-based training.

2. Let them talk to instructors, trainers, and most important, to students
who have used the competency-based approach. Even if only by phone
or mail, taiking to successful users can often do the trick. Almost without
exception, successful users of the concept become outspoken advocates.

3. Take them to professional meetings or seminars. Virtually any state or
rational gathering devoted to training or education will have several
sessions in which competency-based success stories are sharad.

4. Have them read. journals and other-literature. Most professional maga-
zines and joumals publish articles describing successful competency-
based programs. -

5. Most any library can help you scan the-literature and find studies, re-
search and development reports, and descriptions of successful competency-
based programs implemented in a local setting very similar to yours. There
is an impressive amount of evidence mounting that clearly shows the su-
periority of the competency-based approach. It is just a matter of finding
it and presenting it.

Design a Competency-Based System of Learning

Early on, you will be faced with the task of deciding just what your
competency-based system of learning will look like. Unfortunately, this book
does not contain a model that will fit all situations. Listed in Table 7-2, how-
ever, are some crucial questions that you will need to address as you put
your system of learning together. No doubt, you will have additional ques-
tions beyond those listed in Table 7-2 and perhaps several of those listed
may not apply to your particular situation. The point here is to anticipate
the questions and problems that will arise and to begin to formulate answers
and solutions as early in the program planning process as possible. Thorough
planning in the early stages will pay off handsomely.

P
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TABLE 7-2 Questions to Address When Designing a Competency-Based System of
Learning

10.

oo W N

o

WHAT will students learn?

What will the outcomes you wish students to master be called—competencies, tasks,
skills, goals, or something else? '

How will student competencies be identified for each training program—observing
incumbent workers, using catalogs of tasks, instructor-developed and worker-verified
task lists, or other strategies?

At what level will competencies be written: at the job task level, subtask level, or
broad goal level?

How will the student competencies for each program be listed and made available to
students and others; what will this list be called?

How often—biannually, yearly, or as needed—will the competencies for each pro-
gram be updated?

Will competencies be “fit”’ into existing program lengths or will program lengths be
based on the average time it takes students to master ail required corapetencies suc-
cessfully?

Will competencies be fitied into existing courses or units, or will students simply be
enrolled in a *‘program™?

Will all students in a program be trained for the same occupation, or will they be
given the option to specialize?

Will there be a separate list of competencies for each specialized occupation offered
within the program? '

Will there be a “core” of required competencies for all students regardless of special-
ization chosen?

WHICH students will be enrolled?

Who is the intended student population, and what are their characteristics?

How will recruitment, admissions, guidance, and counseling be handled?

How will waiting lists for programs be maintained?

How often will new students be allowed to enroll—weekly, biweekly, monthly?

Will new students be screened for certain essential prerequisites, or will the program
focus entirely on exit competencies?

How will remediation of missing essential prerequisites be handled?

How will new students be steered toward training programs for which their chances
of success are greatest?

"How will new students be oriented to the competency-based learning system?

Will orientation be done in a centxal location, in each program area, or both?
Will instructor-student ratios be less, the same, or greater than in the traditional
approach? -

WHEN will students learn each task?

Will all students be requlred to master several basic tasks at the beginning of each
program?

After the basics are mastered, will there be multiple sta.rtmg points in those programs
where this is feasible?

sy
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TABLE 7-2 Questions to Address When Designing a Competency-Based System of
Learning (continued) :

3. Will all students follow the same sequence of competencies, or will students be able
to select the next competency if all prerequisites have been met?

4. How will students be shown multiple starting points, prerequisite tasks, recom-
mended sequences, and multiple exit points?

5. Will students be allowed,encouraged, or required to master one competency before
going on to the next?

6. Can a student begin a new task alone, only as a part of a small group, without in-
structor approval, only on certain days?

7. How will each individual student’s training plan be determined and recorded?

How will each student’s work be planned, how often, and how will it be recorded?

9. How will students be monitored to identify those that are having learning diffi-
culties?
10. Car: a student have access to learning matérials days, evenings, weckends, holidays?

©

HOW will students learn?

1. Will the competency-based approach be phased-in, or will vour institution jump right
in? - .

2. What approach to curriculum will be taken during the first year or two of operation
or transition? . .

3. Will learning packages be used as the primary means of delivering instruction or as a
supnlement?

4. Will learning guides, modules, or something else be used to deliver instruction; what
will they be called; how will the format be designed?

5. Will one format for learning packages be adopted throughout the entire institution,
or can each department or program use its own?

6. Will learning resources be purchased, produced in-house, or both; if severz!-media
formats are available, which one will be used; will one type of audiovisual equipment
be used in all programs or several?

7. Will separate stations be set up for presentation, practice, and testing; if so, how,
where, and when?

8. Will students each get a copy of each learning package, or will only a limited number
be produced; will students purchase the learning packages, or will they be furnished?

9. Will media, materials, and equipment be housed in each program area, in each wing
of the facility, or in a central location? ’

10. Will classrooms be converted to learning centers? If so, how and when?

IF students have mastered tashs?

.1. Wil “mastery” be defined as being competent in performing a task at a high level of
proficiency, or will “minimum conipetence’’ be acceptable?

2. Can each prograr establish its owr. minimum criteria for mastery of tasks, or will the

criteria level be the same throughout the institution; will 100% mastery be required?
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TABLE 7-2 Questions to Address When Designing a Competency-Based System of
Learning (continued)

10.

10.

How will unsatisfactory progress be defined and reported; what are the consequences?
Will students be allowed to test out of packages; if so, how will this be handled and
recorded?

Will a pretest be developed for each task, or will post -tests be used?

Will grades be issued; il so, how and when?

How many times and how i'requently will students be required to perform each com-
petency to be considered competent?

Will written tests be “‘graded” or simply be a prerequisite for taking the performance
test?

How will mastery of competencies be evaluated, certified, and documented?

How will employers and others be shown exactly what competencies each trainee
has and has not yet mastered?

WHO will provide the instructor with the training, curriculum,
administrative, and technical support needed?

Who will be the driving force behind the effort; who will be willing to publicly sup-
port the competency-based approach; who will provide the overall leadership for
directing the implementation effort; whose support will be sought, and how?

Who will assume the day-to-day responsibility for supervising the development of
learning packages; will that person(s) be freed from normal administrative/super-
visory chores to focus entirely on curriculum?

Who will train the instructional and support staff to develop and use learning packages?
Who outside the program and institution will be involved in program development;
will advisory committees, steering committees, curriculum review committees, or
others be involved?

Who will be required to develop learning packagervolunteers lead instructors, or
everyone; what about those who refuse to or are not capable of developing learning
packages?

On whose time will instructors develop learning packages and resources—the instruc-
tors', the schools’, or both; will instructors be paid extra—if so, how much, and from
what source; who will own the learning packages and supporting media?

Who will see to it that rules, policies, procedures, schedules, fees, records, publica-
tions, management strategies, budgets, forms, reports, and related componean all
support competency-based learning?

Who will field-test, evaluate, and revise learning packages; when and how; who will
evaluate existing and newly developed programs and by what criteria?

Who will do the typing, editing, drawing, filing, copying, photographing, and other
activities needed to support the development of learning guides and media?

Who will provide technical assistance for deveicping media, materials, learning
packages, task listings, rearranging facilities, and developing management strategies?

LX)
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Developing some sort of flowchart showing the relationship among key
components in the system may be of help. Also, a flowchart showing key
events in the instructional process may help out. Such a chart might begin
with the student determining the next task to be mastered, locating the
leaming guide for that task and ending, perhaps, with the student successful-
ly completing the performance test and the loop repeating for the next task.

Develop a Plan of Action

Whether a one-program or a 50-program planning effort, a detailed plan
of action is essential. You need to pin down what needs to be done, when it
needs to be accomplished, who is responsible for seeing that it gets done, and
how much itis going to cost. Without a well-thought-out local plan of action,
a lot of time, energy, and money can be wasted. Figure 7-4 shows a portion
of a local plan of action. Local plans of action can be constructed using sev-
eral formats, such as time lines, PERT charts, and others. The key is to tie
down as best you can the what, when, who, and how much.

"You might want to develop a time line similar to that of Figure 7-4
for each major component of the competency-based system being develeped
or for each major goal in the implementation process. Those major compo-
nents might look something like those shown below. Remember: for each
component, specific activities or accomplishments are needed, with dates,
who is responsible, cost, and any other inforimation necessary to carry thein
out.

EXAMPLES ]

Goal 1:  Conceptualize and describe competency-based vocational educa-
tion at Mid-State Skills Center.

Goal 20 Develop competency list(s) for each program.

Goal 3: Design a student leaming guide format and curriculum delivery
system.

Goal 4:  Develop grading system and certificate(s).

Goal 5: Develop instruments and strategies to manage competency-based
learning.

Goal 6:  Develop and conduct a teacher training program.

Beforé’:’g;)»i’z'ig any fixrthér{séé if you can develop plans for implementing
competency-based programs by completing the following Self-Check.

SEL.F-CHECK {1]

Check your mastery of ENABLING OBJECTIVE fl} by completing this
SELF-CHECK.

L)
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1. When seeking the support of others for implementing competency-based
trzining programs, why is it a good idea to avoid the mention of terms
such as ““‘competency-based’ or “individualized”?

2. Rather than pushing the competency-based approach as a solution, what
should you first try to get others to focus their attention on?

3. Assume that you have been charged with the responsibility of directing
the transition from conventional programs to competency-based pro-
grams in a large training institution (select your own if possible). Refer
to Table 7-2 and select at least five critical questions from each area
(what, which, when, how, if, and who). Deveiop weli-thought-out,
specific answers to each question.

4. For the situation described in question 3, select one major component of
the competency-based system of learning or one major goal to be accom-
plished in the program implementation process. Develop a detailed local
plan of action for that area.

Compare your responses with those in the Answer Key in the appendix.

ENABLING OBJECTIVE [2]
Plan a Staff Development Program for the Instructional and Support Staff
- The Staff—Key to Successful Programs

As with any education or training program, the instructional and sup-
port staff is the real key to making a competency-based training program
succeed. Of course, the facility, tools, equipment, curriculum, training aids,
and other resources are important; but it is the instructors, trainers, program
managers, and backup staff who make it work. The most elaborate training
facility, the most sophisticated training aids, and the most carefully de-
veloped learning materiais are of little use without a competent training
staff. Unfortunately, we spend millions and millions of dollars building and
expanding training facilities and too often, not a nickel on training the in-
structional and support staff in skills needed to ensure that a high per-
centage of frainees become highly competent workers.
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If you are directing or involved in a large-scale competency-based pro-
gram development effort such as converting an entire school from the tradi-
tional to the competency-based approach, do not underestimate the critical
need for and potential rewards of a well-thought-out and carefully imple-
mented staff development effort. If you are attempting to implement
competency-based instruction on a large scale without the benefit of a care-
fully developed, formalized staff training component you may as well save
yourself the effort, because the odds are heavily against you. Asking in-
structors and trainers to develop, implement, and manage competency-
based, self-paced instructional programs without the benefit of specialized
training is like asking a meat cutter to perform surgery. The meat cutter
might become proficient at surgery with enough practice, but we would lose
an awful lot of patients in the process.

Practice What You Preach

If you make the decision to deveiop a formalized staff development
program to equip the staff with the skills needed to develop and operate
competency-based training programs, you will be faced with a number of
decisions about the instructor training program itself. How long should it
be, what materials will be used, what kind of format will it follow, and a
host of other questions. One suggestion is offered that should make those
decisions a lot easier to make. -

The instructor training program developed to equip instructors
with the skills needed to implement competency-based training pro-
grams successfully should also be designed, developed, and implemented
using the competency-based approach.

If the competency-based approach to training is an appropriate strategy
for training students, why would it not also be appropriate for training in-
structors? Putting your instructor training program together in a format
other than one that is competency-based would be very confusing for the
instructors being trained and would waste a golden opportunity. Developing
the instructor training program following the competency-based approach
has two very important advantages (besides being more effective):

e If instructors (paiticularly those who come from traditional teaching as-
signments) participate successfully in a competency-based instructor
training program, chances are they will have a positive attitude toward
the competency-based approach. They will see, firsthand, that it works
better than the conventional approach and that students prefer it. -

Ly
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» After having gone through a competency-based instructor training pro-
gram, instructors will be knowledgeable of and see the need for each
major component of a competency-based program. They will see the bene-
fit of having the competencies listed and given to them the first day and
they will see the necessity for packaged learning materials. They will
quickly appreciate the criterion-referenced approach to testing and
grading.

Lecturing to instructors on the benefits of individualized instruction is
probably not a good idea. Talking to a large group of teachers for several
days on how to develop learning packages is really not practicing what you
are preaching. If your goal is to equip your instructional and support staff
with skills needed to implement competency-based training programs, put
your instructor training program together the same way. A well-planned and
delivered staff development program is critical for successfully implementing
the competency-based approach because:

¢ The whole concept may be new and unfamiliar to most instructors.

e Most instructors have developed their own personal “‘system” of instruc-
tion over the years by trial and error (mostly error).

¢ Instructors are people just like you and me, and we are all resistant to
change. .

¢ The competency-based approach will require experienced instructors to
give up a role they have become comfortable with—presenters of instruc-
tion—and assume a new and unfamiliar role—managers of learning.

Identify Instructor Competencies.

As you recall from Chapter 3 one of the first steps in developing a
competency-based program is to identify the competencies or tasks you want
students to master. The same holds true for developing a competency-based
instructor training program. Once your competency-based system of learning
for students has been designed, you need to pin down the skills that instruc-
tors will need to implement the system in their respective program areas. The
list of instructor competencies you develop might look very similar to the
competencies around which this book was developed. Chapters 2 through 7
are based on several instructor ““tasks” (competencies) which are listed at the
beginning of each section. The number of instructor competencies you iden-
tify upon which to build your instructor training program will depend on
how complex your competency-based system of learning is and other fac-
tors, such as how experienced the instructors are and the nature of their
training programs.

It is a good idea to try and verify the instructor competencies just as
each instructor will verify the job tasks upon which each training program



Implementing and Managing the Training Program. 327 -

will be built. You may have some difficulty doing this because you will find
very few instructors who have experience in actually using the competency-
based approach. Try and find several instructors who have used this ap-
proach successfully and ask them to verify your instructor competencies
upon which you will base your instructor training program.

As with any competency-based program, the competencies should then
be analyzed, terminal performance objectives written, and appropriate writ-
ten and performance tests developed. Develop objectives and written and
performance tests for the instructor competencies using the same precision
and format you want the instructors to use in developing their own objec-
tives and tests for their programs.

Plan the Instructor Training Program

Now that you know what it is you want your instructors to learn, you
can begin to plan a staff development program to help them get there. There
are a variety of approaches you might take. You might plan and develop the
program in-house or you might call in corsultants to help or both. Factors
to consider in planning the instructor training program include.

1. How many instructors will be involved? Will there be five or fifty?

2. How much experience do they have with competency-based instruction?

3. Are they a newly formed team of instructors, or have they taught to-
gether before?

4. Do they represent closely related training areas, or everything from floral
merchandising to electromechanical technology? v

5. Generally, what kind of attitiides dd the instructors have toward the
competency-based approach? Do they even know what it is; are they
suspicious or even outright hostile? Have they, perhaps, tried it once and
failed?

6. What about the lead instructors, department chairpersons, supervisors,
and administrators involved? Do they support it, are they involved wil-
lingly, or have they been “drafted?”

7. What shape are the instructional programs in now? Are these new pro-
grams beginning from scratch, or are existing programs being converted?
If existing programs, how much and what is the quality of the learning
materals now in use?

8. Wil instructors be able to devote their full-time efforts to the training
program for several weeks or months, or will their involvement be. in
addition to a regular teaching assignment?

9. Do special arrangements need to be made with the local governing board,
nearby college or university, or the state department of education to
sanction the program for teacher certification or college credit?

LX]
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10. Who will be responsible for designing, developing, implementing, and
evaluating the training program; will this be done by an experienced in-
structor who fully understands the competency-based approach to
training?

11. Have any of the instructors been recruited directly from business and
industry with no previous professional training whatsoever?

12. How many of the instructors are experienced and have taught a number
of years in more traditional programs?

13. What are the instructors’ main concerns about this new, unfamiliar ap-
proach and how it will affect them; are they concerned with the time,
the extra work, perhaps failing, trying something new, managing it,
whether it really works?

14. What kinds of rewards will each instructor respond to best to continue
to expend the effort required; is it money, praise, seeing his or her name
in print, acknowledgment before peers, a job well done, or what?

: Develop the Program

If at all possible, put the instructor training program together just like
you want the instructors to put together their training programs for students,
List the instructor competencies on the same task listing form that instruc-
tors will use for their task listings. Develop a program map or sequence of
tasks or other document that indicates which instructor competency must
be mastered before .ancther, just as instructors will do for their own pro-
grams. Develop a terminal objective for each instructor task just as you-
want instructors to do for each of their job tasks. ‘

Most important, use the same format for the curriculum in the instruc-
tor training program that instructors will be using in their programs. If you
decide that learning guides will be used to deliver the bulk of the routine
instruction in each task for students, use learning guides to do the same for
instructors. This will get the instructors accustomed to learning guides, and
very important, it will show them through personal experience that learning
guides work.

If you have made the decision that 35mm slides and audio _cassettes will
be the predominant form of audiovisual instruction in the training programs
throughout the department or institution, use 35mm slides and cassettes in
the instructor trammg program. C T et

Use the instructor training program to model successfully the in-
structor competencies you want instructors to perform in their new
role as learning managers in their particular programs.
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If you want instructors to spend less time teaching and more time

moving about the classroom and lab helping students leam, the teacher train-
ers who deliver ycur insiructor training program should do the same. Do not
ask instructors to do anything that you and your teacher trainers have not
done themselves,

Tips

Below are some suggestions for designing, developing, and implementing

your staff development program.

1.

~

»

Allow enough time for the instructional staff to acquire the skills needed
to implement competency-based programs successfully. If you think, for
example, that four weeks or six weeks or two months is needed to train
the staff of a large vo-tech center, insist that time and funds be allocated
to support a training program of that length.

. Try your best to operate the program as a truly competency-based train-

ing program. Try to give each instructor enough time to acquire each

skill before going on to the next. Use criterion-referenced evaluation fcr

assessing each instructor’s competence. Use detailed performance tests to

evaluate task listings, media, and leaming guides developed during the

program.

Devote time early in the program to convince instructors that the

competency-based approach is not just another way but the best way.
Show them why its better—do not just tell' them.' Present facts and

figures and reliable data showing why this approach is superior. -

You may want to demonstrate the superiority of packaged and mediated -

instruction over instructor-cén.tered methods. One way to do this is to
select a task from a program area that most of the instructors will be un-
familiar with, Have a well-constructed, mediated learning guide developed
for the task. Split the instructors randomly into two groups. Give one
group copies of the leaming guide and access to the media. Have some-
one (or yourself) prepare and deliver a traditional lecture/demonstration
for the same task to'the other group. Give everyone the same post-test
and compare scores. Usually, the scores of those instructors using the
learning guides will be higher and there will be less spread in the individ-
ual scores. Even if the scores of the “traditional” and the “competéncy-
based” groups are similar, you can show how training time was saved in
the competency-based group by having each instructor record-and then
report exactly how much time was spent on the learning guide.

You may want to implement the teacher training program in two or
more phases. The first phase might last several weeks and might focus

Lk
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on convincing instructors that the competency-based approach is better,
helping them to develop a tentative task listing, and aiding them in de-
veloping several learning packages. Later phases might cover verifying
tasks, managing competency-based leaming, and continuing the develop-
ment of leaming packages.

. Remember that during an instructor training program of several weeks in

length, only a limited number of leaming packages can be developed. Be
sure to show new instructors how to teach effectively using traditional
teaching methods while gearing up for competency-based instruction.

. Emphasize to instructors that until all leaming packages are completed,

which may be several years, they will have to deliver some instruction
traditionally. Regardless of which teaching method is used, however, ex-
plain the critical importance of following a task listing. Stress the impor-
tance of capturing instructor-delivered demonstrations on slides or tape
for use as a resource for future learning packages.

. You may want to prepare a file folder for each task on the task listing

for each program. Instructors can be encouraged to place in the appro-
priate folder all handouts, lecture notes, demonstratlon outlines, job
sheets, tests, references, and other materials used to teach each task in a
traditional manner until learming packages are developed. As time per-

‘mits, the instructor can then use all the material collected in cach folder

to develop learning packages.

. Try to use several resource people in your instructor training sessions

10.

11

12.

who are currently using the competency-based approach successfully.
There is nothing like hearing it from the horse’s mouth. )
Make sure that each participant thoroughly understands the role that -
leaming packages and media play in competency-based leaming. Provide
instructors with a “model” leaming package that has been very carefully
constructed, tested, and checked for errors. Encourage them to follow
this model very closely as they write their first several leaming packages.
Involve all key personnel in the training sessions—particularly the ad-
ministrative head of the training site. Do not limit participation to in-
structors or trainers. Involve guidance and counseling personnel, media
specialists, instructional designers, supervisors, administrators—anyone
who will have direct involvement in the operation of the training pro-
grams once they are developed and implementad.

‘Thsist on high-quality products developed during the training program.

Once you accept a task listing with poorly worded task statements or a
learning package of questionable soundness, you have set the standard
for materials developed later. If you only have three days for a training
session and it takes the full three days just to get a good, tentative task
listing developed, that is fine—at least you have that much accomplished.
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14,
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Make sure that you package and mediate as much of the program as
possible. As new instructors, supervisors, or staff members are added,
they can use the instructor training materials on a self-paced basis. This
is, of course, the same approach as you are preparing instructors to use.
Your training sessions may consist of individual, small-group, or large-
group activities. Scssions may be one hour a day after school, six solid
weeks before a new institution opens, or other planned times. Formats
might be workshops, seminars, courses, or other arrangements.

Adopt a common learning guide format throughout the entire company,
school, or district! Make sure the format has been carefully designed and
field tested and then stick to it. Letting each instructor or department
develop and use its own format will lead to wasted time and chaos. Using
a common format will assist your typists, clerks, resource persons, media
specialists, curriculum developers, and test writers in working with any
and every instructor without first having to decipher his or her system. It
will also encourage sharing and cooperative development of materials for
wide usage throughout the institution.

Now, see if you can plan an instructor training program for implementing
competency-based programs by completing the following Self-Check.

SELF-CHECK [2]

Check your mastery of ENABLING OBJECTIVE [2] by completing this
SELF- CHECK

1.

List two advantages of designing the staff development program for
equipping instructors with skills needed to implement competency-based
programs using the same competency-based approach.

(a)
(b)

What format should be followed when putting the instructor training
materials together, and why?
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programs to determine if they are, in fact, competency-based. You just can-
not afford to take someone’s word for it. If a program is already completely
or largely competency-based, that is great—just one less program you will
have to worry about converting.

Figure 7-5 shows an instrument for evaluating programs to determine
how close to being “competency-based’ they really are. You might want to
develop a similar instrument. Of course, your instrument would reflect the
philosophy of the training site and the design of the competency-based sys-
tem of learning in use.- A program considered competency-based at site A
may not be at site B. It depends on each site’s definition of ‘““competency-
based.” An evaluation instrument will help you formulate your local “defini-
tion” and will allow you to evaluate each program objectively using the same
criteria. Such an instrument may also come in handy in checking periodic
progress in each program as it moves from traditional to competency-based.

You may also find yourself faced with instructors who insist that the
curriculum materials they are currently using are just as good as learning
packages. Again, an objective instrument for evaluating their current materi-
als can be very helpful in pointing out weaknesses. Showing an instructor
that his training modules do not measure up on 12 out of 25 criteria would
be a lot easier to swallow than “your stuff is no good.” Figure 7-6 shows
such an instrument that might be used to evaluate various learning packages
or modules instructors may be using. Such an instrument may also come in
handy when reviewing commercially available materials that are being pro-
moted as “‘self-paced” or “individualized” or for putting out bids for materi-
als to be purchased. It can also be adapted for use as a checklist for instruc-
tors to use as they write learning packages and for curriculum spec1allsts to
use m rev1ew1ng drafts of newly developed packages.

Evaluatmg New Programs

Even though a newly implemented program may have been carefully
designed, developed, and operated as a truly competency-based program,
that is no guarantee the program is operating as it should. Two areas we
might take a look at are how the program is operating (process) and the re-
sults of the training program (product). After a year or twc of operation, it
is a good idea to take a good, hard look at both the program and the finished
product.

A newly implemented training program can be evaluated.just as an
existing program can. Instruments similar to those shown in Figures 7-5 and
7-6 might be used to evaluate how the training program has been set up and
the learning packages being used. You might want to use the same instru-
ments for evaluating newly developed programs as you do for evaluating
exxstmg programs. This way all programs will be judged by the same stan-
dard.

.









Program : Date

Evaluator
Package No. Title Source
Yes | No
1. Is the overall appearance of the learmning package

10.
11.
12.

13.

attractive?

. Can the student easily determine exactly what

competency the leaming package covers?

. Is the competency covered in the package not

too broad and not too narrow; can it stand alone
and have meaning to the student as a separate unit
of learning?

. Can the student easily determine what prerequisite

competency (if any) is required before this one?

. Can the learning package be easily identified for

locating, refiling, storing, etc.?

. Is some means provided of motivating the student

to want to leamn the competency?

. Is a well-written performarnce objective included that

is based on the task and includes conditions under
which student must perform, exact performance re-
quired, and how well it must be performed for mastery?

. Does the package present instructiosn2rthe task in

several phases rather than the entire task at once?

If needed, are any prerequisite background, facts, or
concepts relating specifically to this task taught early

in the package?

Is each manipulative step that is required to perform
the task presented sequentially, clearly, and accurately?
Is the knowledge essential to performing each step
safely and accurately taugnt rzght along with the steps
in domg the task?

Até the learning activities called for in the package ap-
propriate for the tazk?

Are alternative learning activities provided to accommo-
date students’ differences in learning styles (reading,

viewing, etc.)?

" FIGURE 7-6 Leaming package evaluation form
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14. Is the student provided with hands-on practice of the
task or each portion of the task immediately after it is
presented? :

15. Is some means of immediate feedback provided so that
students can determine the success of this practice?

16. If any instruction sheets, job sheets, drawings, etc., are
included, are they eppropriate, clearly worded, easy to
read, and technically complete and accurate?

17. Is the instructor called for in the learning process to
evaluate, answer questions, etc.?

18. If external resources are required, is the student told
exactly what portion of each resource is called for?

19. If appropriate, is the student tested on the knowledge
and concepts essential to performing the task com-
petently?

20. Is a detailed, comprehensive performance test included
that indicates exact!y how the student will be eval-
uated?

21. Overall, is the learning package largely self-instruction-
al?

22, Does the package make efficient use of paper, time,
and other resources and materials?

23. Does the package provide adequate guidance to the stu-
cent throughout the learning process? .

24. Is the package effective in helping the student transfer
this learning to different settings on the job?

25. Overall, does the learning package do a good job of
aiding the student in reaching mastery of the task?

FIGURE 7-6 Learning package evaluation form (continued)

It is a little more difficult to evaluate the outcomes of training pro-
grams since the. finished product has (hopefully) been placed into the
occupation for which training was received. An excellent way to evaluate -
the effectiveness of a training program is to locate a number of program
corupleters and early Jeavers and find out how they are doing. You may
want to contact former students one year, five years, and even ten years
after leaving the training program and finding out such things as:

e How many are presently employed in the field for which they were
trained

-
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» How long it took each former student to secure initial employment

* What their starting, first year, {ifth year, and tenth year wages were

e [f they left early, why

* How many job changes they have made and why

e What serious accidents they have had on the job; T any

e What promotions they have received _

e What difficulties they had making the transition from training to working

¢ What about the training program they found most and least helpful

¢ Other important information that will aid in improving the training
program

Of course, some of the questions should be asked of very recent graduates
and other asked of graduates who have been on the job a number of years.
One questicn you certainly want answered is:

Just how competent are program graduates?

Looking at starting salaries, raises, and similar data can only give you a gener-
al feeling for the competence of former students. To be able to revise the
portions of your training program that need it, you must find out how com-
petent graduates are in specific tasks. One way to do this is to send a modi-
fied version of your task listing to recent program graduates afid-to their
immediate supervisors. On this survey form, you will ask your former
students and their supervisors to identify any competencies for which
your students were not adequately trained.

If a number of survey forms like this come back saying that a sizable
percentage of graduates were not adequately trained in how to “ventilate
a building using mechanical means” or how to “apply fertilizer to greens”
or how to “slip-stitch a hem by hand” the instructor, trainer, or program
manager can do something about it. The learning guides for those tasks can
be upgraded, added to, or revised as needed or even scrapped and rewntten
completely. S

Before going on, see if you can develop instruments to evaluate competency-
based training programs by completing the following Self-Check.




SELF-CHECK [3]

Check your mastery of ENABLING OBJECTIVE (3] by completing this
SELF-CHECK.

1. Identify two occasions when competency-based training programs may
need to be evaluated.

(a)
(b)

2. What two things are we looking for when a training program is evaluated?

(a)
(b)

3. What is the value of finding out how adequately students were trained in
specific tasks?

4. Develop an evaluation instrument to be used to determine if an existing
training program is already competency-based. Include at least 10 spe-
cific criteria that would distinguish a program that is compentency-based
from one that is not.

5. Select an actual training nrogram (your own if possible) and evaluate the
program using the instrument you develop for problem 4 above.

Compare your responses with those in the Answer Key in the appendix.

Continue with the following performance test.

e
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PERFORMANCE TEST FOR TASK 12

TASK 12: Implement and Evaluate Training Programs

DIRECTIONS

When ready, demonstrate your ability to implement and evaluate train-
ing programs by doing the following:

For one or more competency-based training programs: -

1. Design a competency-based system of leamming by answering each

* applicable question (narrative or graphically) listed in Table 7-2.

2. Develop a plan of action similar io Figure 7-4 for each major compo-
nent of the implementation effort.

3. Plan a staff development program, including comp tencies, agenda,
and materials format.

4. Develop instruments to assess if existing programs are competency-
based, current cuiriculum materials are suitable, and if graduates re-
ceived adequate training in each program task.

Criteria for evaluatmg performance; 100% mastery
No. required Yes | No

Competency-Based System of Learning

1.{Were all questions concerning what students will learn
addressed in a manner that will promote the human
competence of trainees on the job?
2.|Were all questions conceming which students will be
enrolled addressed in 2 manner that will maximize
each student’s chance of success?
3.|Were all questions concerning when students will
--{learn each task addressed in a manner that will ensure
that each student receives sufficient time for mastery?
4.1Were all questions concerning how students will leamn
each task addressed in a manner that will provide
high-quality, self-paced, individualized, effective, and
efficient learning?

340




10.

.| Were all questions concerning if students mastered

tasks addressed in a manner that will reflect each in-
dividual’s actual competence?

.| Were all questions concerning who will support the ef-

fort addressed in a manner that will provide the needed
administrative, supervisory, and technical support?

Plan of Action

Does the local plan of action cover the implementation
effort in a comprehensive manner?

.{Does the local plan of action address each of the follow-

ing for each major component of the implementation
effort?

a. Exactly what is to be accomplished to successfully
implement the competency-based program?

b. Specific beginning and ending dates for each
activity to be accomplished?

¢. Who is responsible for each activity?

d. Estimated cost for each activity?

Staff Development Program

.| Were instructor competencies identified in at least the

following areas?
a. Specifying the competencies upon which each train-

ing program will be based? -
. Developing objectives for each competency?
. Sequencing competencies and/or objectives?
. Developing tests?
. Developing learning packages, media, and other
learning materials?
f. Effectively managing programs?
Is the planned length of the staff development program
sufficient to equip instructors with the necessary skills
to implement competency-based programs?
Are instructor training materials put together using the
same format for learning packages that instructors will
be using?

o a0 o

| Is the instructor training program designed and de-

veloped as a competency-based program?
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13.

14,

15.

-Evaluation Instruments

Has an instrument been developed that will objectively
distinguish between programs that are competency-
based and those that are not?

Has an instrument been developed that will distinguish
between curriculum materials that are suitable for
competency-based programs and those that are not?
Has an instrument been developed that will give feced-
back on how adequately the program trained students
in each specific task?




Appendix
Answer Kevs
to

Self-Checks
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CHAPTER 2, TASK 1, ANSWER KEY (1]

Your responses to SELF-CHECK [1] should agree with those given
below.

1.

Any three of the following or other valid reasons:
{a) Program focuses on training for actual occupations.

{b) Some students may only have the time, interest, or ability for
training in a specialized area.

(c) Students would not be forced to go through the entire program.
(d) Dropout rate may go down.

(e) Employed students can return and enter specialized training
program(s).

(f) Special-needs students can be.served better.

(g) Programs czn respond quicker to changes.

(h) Specialized training needs of specific employers can be met,

(i) Recruitment might be enhanced. "

(j) Some programs might be made portable.

Any four of the following or other valid criteria:
(a) Is formal training needed?

(b) Allowed or authorized?

(c) Employment demand?

(d) Student interest?

(e) Entry-level occupation?

(f) Instructor(s) qualified?

(g) Facility adequate?

(h) Demand for additional graduates adequate?

The following or other approPriate job titles:

(a) Seamstress, tailor, garment maker, alterationist, custom drape
maker, or other specific titles related to the area of sewing.

(b) Finish carpenter, rough carpenter, cabinet maker, form-builder,
mill carpenter, or other specific titles related to the area of car-

pentry.
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(c) File clerk, payroll clerk, auditing clerk, clerk/typist, or other
specific titles related to the clerical area.

If you missed any, go t;ack and review pages 31-38.

CHAPTER 2, TASK 1, ANSWER KEY [2]

Your responses to SELF-CHECK {2] should agree with those given
below.

1. Any five of the following or other- appropriate individuals or
groups:

(a) Anyone who is developing a competency-based training pro-
gram

(b) Prospective and actual students
(c) Guidance personnel
(d) New instructors o

(e) Parents and the public

(f) Advisory committee members

(g) The administration or supervisors
(h) Governing bodies or agencies

(i) Employers

2. Any of the following or other appropriate information:
(a) Kinds of activities performed
(b) Working conditions
(c) Equipment or instruments used -
(d) Special abilities, aptitudes, or traits needed
(e) Level of training needed
(f) Opportunities for advancement
(g) Special restrictions or license needed

3. Carefully review your job description and determine if jt: T

-

&y
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(b) Students’ chances of success in the program are maximized
when essential prerequisites have been met.

If you missed any, go back and review pageé 44-417.

CHAPTER 2, TASK 2, ANSWER KEY [2]
Your responses to SELF-CHECK {2] should agree with those below.

1. Since we do not know too much about the driver’s education course
or the students enrolled, it is difficult to say which prerequisites are
valid. However, the following assessment of these prerequisites
serves to reinforce the points made in this section:

(a) Not valid. Securing leamners’ permits for students would proba-
bly be one of the major objectives of a driver’s education course.
Since students would be aided in getting a permit while enrolled
in the course, this dertainly would not be a valid prerequisite.

(b) Not valid. Although good vision is essential to safe driving, 20/20
vision is, perhaps, too stringent. Something like “20/40” or
‘““vision corrected to pass eye test” might be a more appropriate
level. ‘

(c) Valid. Looks like a legitimate prerequisite; handicapped stu-
dents who are still physically capable of operating special con-
trols would not be excluded.

(d) Not valid. This is a tough one. Certainly, a tenth-grade reading
level is not required to pass a driving test or to operate a motor
vehicle safely. Perhaps this prerequisite was set with a textbook
or other reading material in mind. Anyway, it seems unreason-
ably high for a driver’s education course.

2. Your tentative prerequisites should conform to the criteria listed
below.

Yes | No

(a) Was the number of prerequisites held to an ab-
solute minimum?

(b) Is each prerequisite stated precisely?

(c) Is each prerequisite essential to successful per-
formance in the program or on the job?

(d) Is each prerequisite set at a level low enough so
that qualified students may enroll but kigh enough
to match job requirements?

If you missed any, go back and review pages 48-52.
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CHAPTER 3, TASK 3, ANSWER KEY [1]

Your responses to SELF-CHECK [1] should agree with those given
below.

1. Your responses could be anything that results in a finished product
or a service the employer or customer would pay for.

(a

(b) Mason: build a wall, build a foundation, lay a sidewalk, etc.

Police officer: write a ticket, patrol, write accident report, etc.
(d Tailor: alter suit, taper pants, make a coat, etc.

)
)
(c) Electrician: install meter, pull wires, repair motor, etc.
)
)

Bank teller: issue certificates of deposit, issue cashier’s checks,
process deposits, etc.

(e

2. Your responses could be any of the following or other sound
reasons.

(a) Students know what will be learned.
(b) Advisory committee and others can see what is taught.

(c) A better argument can be made for getting resources needed to
learn specific tasks. = -

(d) Articulation is enhanced.
(e) Instructors and students can focus on tasks.
(f) Individualized training programs can be developed for students. -

(g) Tasks serve as common language among instructors, students,
and employers.

(h) Selection of tools, media, etc., can be based on tasks.

(i) Students become more task oriented.

(J) Student evaluation can focus on actual performance of tasks.
(k) Transcripts can refiect tasks mastered.

(1) Task listing can be continually updated.

(m)Program will be based on valid tasks—not .solely on the in-
structor. : .
(n) Program curriculum can then be based on tasks.

If you missed any, go back and review pages 56-68.
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CHAPTER 3, TASK 3, ANSWER KEY [2]

Your responses to SELF-CHECK [2] should agree with those given
below.

1.

(a) Describes a broad category of tasks actually per-

{a) Correct. This is a broad category of specific tasks performed on
the job; correctly worded.

(b) Incorrect. This seems to be a single task for a law enforcement
program.

(c) Incorrect. Although “repairing radios™ is probably an appropri-
ate duty for a radio repair program, the ‘“knowing how” part is
not needed.

(d) Incorrect. This statement is nothing more than an overall goal
of a program; it says nothing about tasks performed on the job.

(¢) Correct. Begins with “ing’” form of action verb and is of appro-
priate scope to be a major duty.

(f) Incorrect. Although a typical unit in most programs, the state-
ment does not describe actual tasks performed for which the
worker is paid.

(g) Incorrect. A broad area of knowledge—not a category of tasks
done on the job.

Carefully evaluate each duty statement using the criteria listed
below.

Yes | No

formed on the job?
(b) Begins with “ing” form of action verb?

(c) Is it clear what kind of tasks are included in each
duty?

If you missed any, go back and review pages 69-75.

CHAPTER 3, TASK 3, ANSWER KEY (3]

Your responses to SELF-CHECK [3] should agree with those given
below.

1.

(a) Correct. Well-worded task statement; typical job assignment,
has meaning for student, should be learmed as a single unit of
instruction.
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(b) Incorrect. Much too general; scems to be a broad category of
tasks.

(¢} Incorrect. Too specific; would make little sense for students to
learn this by itself; probably is a single step in a task, such as
“set up oxy-acetylene welding equipment.”

(d) Incorrect. Too broad; this really cculd describe the entire
electromechanical technician occupation.

(e) Incorrect. Too general and does not begin with an action verb.

(£) Correct. Begins with an action verb, has definite beginning and
ending, and has procedural steps.

(g) Incorrect. No verb; should read something like ‘““take finger-
prints.”

(h) Incorrect. Has no action verb; is only a “topic,” and only

describes knowledge.

(i) Incorrect. Although this is a skill, it is not really a valuable
accomplishment for which someone is willing to pay. “Drill
and tap holes™ is.

(a) Pan-fry meats.

(b) Install bumper.

(c) Remove and replace vent window.

3. -Carefully evaluate each task statement using the criteria below.

Tasks Yes | No

(a) Is each a complete unit of work or separate job
activity?

{b) Does each have a definite beginning and ending
point?

(c) Can each be broken down into steps?
(d) Is each a job assignment or service?

(e) Does each result ir a finished product or service or
change in work environment for which someone
is willing to pay?

(f) Does each have meaning for trainees to want to
leamn?

(g) Can each be learned as a separate unit of learning?
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(h) Is each short and concise?
(i) Can each be learned in about 6 to 30 hours?

(j) Does each describe exactly what the trainee will do?

(k) Does each begin with an action verb in-the present
tense? L___l_‘

If you missed any, go back and review pages 76-85.

CHAPTER 3, TASK 3, ANSWER KEY (4]

Your responses to SELF-CHECK (4] should agree with those given
below.

1. Tasks should be verified to ensure the accuracy and need for each.

. 2. Your responses could include these or any other valid criteria:
(a) Importance tc the worker on the job
(b) Frequency of performance
(c) How critical the task is
(d) Percentage of entry-level workers needing it
(e} Whether the task could be learned easier after employment
(f) Whether the taskisa prerequisite for others .

(g) How much time is available

If you missed any, go back and review pages 86-90.

CHAPTER 3, TASK 4, ANSWER KEY [1]

Your responses to SELF-CHECK [1] should agree with those given
below, B

1. These or any other practical uses:

(a) Becomes the basis of planning learning activities and materials.

(b) Is used to identify any specialized tools and materials needed to
perform the task so they may be learned along with the task.

(c) Aids in tying together the skills, knowledges, and attitudes re-
quired to perform the task.

(d) Produces an outline for needed audiovisual materials.

T é
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(e) Helps to spot complex or dangerous steps.

(f) Makes sequencing of tasks casier.

(g) Makes developing tests casier.

2. Evaluate your completed task analyses using the criteria below.

(a) Steps and Technical Knowledge

1.

2.

[=2]

[e SN

10.

Are steps listed as they would be performed
on the job?

Is the task analyzed from start to finish?

3. Does each step begin with an action verb?
4.
5. Is great detail avoided on complex steps?

Are trivial or obvious steps omitted?

. Is all essential technical knowledge needed to

perform each step correctly and safely included?

. Is all nonessential knowledge omitted?
. Are cautions and danger points noted?

. Is only one method of performing the task

included in the analysis?

Has analysis avoided mention of how the task
might be taught?

~—"(b) Are any specialized-tools, equipment, instruments,
supplies, or materials unique to the task listed?

(c) Are related knowledges needed to perform the task
listed; including:

1. Math skills?

2. Science concepts?

3. Background information?
4. Other? ' .
(d) Are all critical safety skills and facts listed?

(e) Are ali attitudes for performing the task competent-
ly on the job listed?

If you missed any, go back and review pages 93-103.

Yes

No




CHAPTER 3, TASK 4, ANSWER KEY [2]

Your responses to SELF-CHECK [2] should agree with those given
below.

1.

Your responses should agree with these:

(a) Incorrect. “Understand” is very vague; should have used ‘“de-
scribe” or “explain.”

(b) Incorrect. “Demonstrate the ability to” is not needed.
{c) Correct. Looks OK; precisely worded.

(d) Incorrect. dust a topic statement; need an action verb such as
“define,” “‘describe,” etc.

(e) Correct. Worded OK; looks like a knowledge task written at a
high level. )

Evaluate your major units of knowledge using the criteria below.

Yes | No

(aj Is each a brcad, major unit of knowledge cutting
across many tasks?

{b) Can eacn be learned as a single unit of instruction?

{(c) Does each begin with action verb in the present
tense? -

(d) Does each describe exactly what the trainee will do
to demonstrate mastery of the knowledge?

If you missed any, go back and review pages 104-114.

CHAPTER 4, TASK 5, ANSWER KEY [1]

“ Your responses to SELF-CHECK {1] should agree with those given
below. A ,

1.

Terminal performance objectives are very helpful in completing the
following steps in the program planning process:

(a) Developing materials, media, activities, and other learning re-
sources students will use to macter the program tasks.

* 353



354

APPENDIX

{b) Developing evaluation instruments and devising testing situa-
tions to determine if students have mastered tasks.

Your response could be any five of the following or other valid
reasons:

(2) The wording of the tasks can be double-checked.

(b) Students know exactly what is expected of them.

(c) Appropriate learning activities can be developed.

(d} Appropriate testing situations are revealed.

(e) Learning resources needed for learning the task are indicated.
(f) Prerequisite tasks may be determined.

(g) A sound argument for additional resources needed can be made.
(h) Everyope tends to stay more task-oriented.

(i) Objectives can be used to evaluate program effectiveness.

) Research indicates use of objectives enhances learning.

(k) Uends precision to the learning process.

0 Objeqtives can be refined to enhance iearning. :

If you missed any, go back and review pages 120-124.

CHAPTER 4, TASK 5, ANSWER KEY [2]

Your responses to SELF-CHECK [2] should agree with those given
below.

1.

Incorrect. OK, except too many trivial items (paper, pencil) men-
tioned in the condition.

Incorrect. No criteria spec1ﬁed also, no need to say ‘“‘the student
will be able to.”

Incorrect All three components have a probaem. The condition
specifies a learning activity; ‘learn” is very vague and the criteria
component for the objective is fuzzy.

Correct. All three components are written correctly.

Incorrect. The condition looks too restrictive, procedure probably
the same for any kind of engine; also, looks like too many verbs in-
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cluded in the performance—perhaps “‘grind”” would have been suf-
ficient (implies locate, remove, etc.). Also, ‘“‘correctly” is not
needed.

6. Correct. OK as it is.
If you missed any, go back and review pages 124-130.

CHAPTER 4, TASK 5, ANSWER KEY [3]

Your responses to SELF-CHECK [3] should agree with those given
below.

1. Your terminal objectives should look something like these:

(a) Given tools, materials, and a pump, pressure-test the water sup-
ply of a building. All leaks must be detected and pressure read-
ings must agree with instructor’s.

(b) Given merchandise, props, and materials, set up window dis-
play. Display must exhibit all basic elements of design, be struc-
turally and electrically safe, and have no fire hazards.

(c) When shown pictures or samples of 15 types of common nails,
identify each by name and describe the purpose of each. Thir-
teen must be identified and described correctly.

2. Your TPOs should conform to the criteria listed below.

TPOs for Skill Tasks h ’ Yes | No

(a) Does tﬁe condition describe what the student will
be provided with during the testing situation?

(b) Is a long list of, or obvious tools, equ1pment etc.,
avoided in the condltlon"

(c) Is the condition general enough tc avoid being too
restrictive?

(d) Are things the student should not be given not
listed in the condition?

(e) Does the condition closely resemble the setting
in which the task is performed oa the job?

(f) Are references to leaming resources avoided in the
condition?

ay



356 . ~APPENDIX -~ - -~ . . ~

Yes | No

(g) Does the performance state exactly what the
trainee should be able to do at the end of the
learning process?

(h) Is instructor performance not mentioned?
{i) Is the performance based on the task statement?

() Are phrases such as “the student will,”” “fully,”
“correctly,” etc., avoided?

(k) Does the criteria component specify how well the
task must be performed?

(1) Are criteria at a high-enough level to ensure
competernce but still be attainable?

(m) Are the major indicators of competence included
in the criteria?

(n) Are vague criteria such as “to the instructor’s satis-
faction” avoided? )

(o) Is mention of leaming resources avoided in the
criteria?

(p) If criteria are not included in the-TPQ, is a mini-
mum score on a performance test included?

TPOs for Knowledge'vTasks

(a) If the objective has a condition, does it describe
a problem or testing sttuation?

(b) Does performance indicate exactly what the stu-
dent must do to demonstrate mastery of the task?

(c) Do the criteria (if included) specify a minimum
acceptable level of performance?

(d) If criteria are not included, is 2 minimum score on
a written test included?

If you missed any, go back and review pages 131-133.

CHAPTER 4, TASK 6, ANSWER KEY (1]

Your tespbnses to SELF-CHECK [1] should agree with those given
below,

1. The following or other benefits:
(a) Attendance and tardiness problems decrease.
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(b) Student motivation is easier to develop and maintain,

(c) Students have more incentive for success.

(d) Students’ chances of success are enhanced.

(e) Students can begin the next task with a more positive attitude.

Your sequence of duties should have looked something like the fol-
lowing:

(a) Homemaker

Start
Caring Cleaning and Cleaning and Munaging Planning.
for caring for sanitizing finances preparing.
children clothes the Home and serving
meals

It looks as if the tasks in these five duties are independent of
one another. For example, a trainee in a homemaking training
program would not need to master the tasks dealing with “caring
for children” before beginning the tasks involved in “cleaning
and caring for clothes.” Therefore, the sequence of duties is
very wide horizontally, meaning that a student can begin the
duties in any sequence.

(b) Nurse’s Aide

In this example, the tasks in several duties seem to be prerequi-
sites for tasks in other duties. “Maintaining a clean and safe en-
vironment” probably includes “washing hands’ and other re-
lated tasks, so this duly should probably be the first tackled by
trainees. It also seems reasonable that the trainee would need to-
know how to move the patient around physically before master-
ing the tasks involving assisting with nutrition and elimination .
needs and caring for personal needs. Perhaps the tasks involved
in medical treatments could be learmed after the student has
leammed how to maintain a clean and safe environment. Of
course, your sequence might not look exactly like this one, The
point here was for you to place any duty you felt was a pre-
requisite for another duty before the duty for which it is pre-

LX)






If you missed any, go back and review pages 145-149.

CHAPTER 5, TASK 7, ANSWER KEY (1]

Your responses to SELF-CHECK [1] should agree with those given
below.

1. The following or other valid benefits:
(a) Students do not need to learn from a particular resource.

(b) Resources can be selected that teach the task as it is assessed on
the test.. - e e o

(c) If the test is comprehensive and developed first, we wiil be more
likely to select or develop learning materials that effectively
teach the entire task. :

(d) How students learn the task can be independent of how they
are tested. A variety of learning materials can be selected as long
as each prepares the student to succeed on the test.

359
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(e) If tests are developed before instructional materials, they will
focus more on the task as it should be performed on the job.

(f) We are more likely to develop learning materials that teach the
task fully but that teach only what is nceded for task mastery
if we develop the test first and then develop materials to ensure
that students will pass the test.

(a) Providing feedback
(b) Evaluating training materials
(c) Diagnostic

(d) Assessing mastery

If you missed any, go back and review pages 154-138.

CHAPTER 5, TASK 7, ANSWER KEY (2]

Your responses to SELF-CHECK [2] should agree with those given
below.

1.

(a) To report which students scored at the minimum criteria level.

(b) Criteria are fixed—determined before testing occurs and based )
on level required to be competent.

(c) Encouraged; students may take a test several times; reaching
mastery is the goal.

(d) Competition among students is reduced.
(e) Mastery or nonmastery; time it takes to reach mastery.

{a) Not much choice here; trainee must actually type manuscript
from a written draft or other source.

(b) Student must diagnose problems in the cooling system of an
actual vehicle. Troubleshooting a “bugged” trainer would be
OK, but an actual vehicle would be better. A written test may
also be needed, but alone it is not enough.

(c) Not only must the trainee correctly operate the device (what-
ever it is), it must be set up as well.

(d) The student should be required to test actual samples of urine
for sugar and acetone content.

(e) A written test would assess this task; however, the test ques-
tions must be beyond simple recall of facts or terms. The stu-
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dent, by his or her answers, must demonstrate mastery of the
principles underlying the operation of a four-cycle engine.

If you missed any, go back and review pages 160-163.

CHAPTER 5, TASK 7, ANSWER KEY [3]

Your responses to SELF-CHECK [3] should agree with those given
below.

1. Process. Wording OK except that “the student’ is not needed;should
begin with a verb in the past tense.

2. Process (unless this could be observed by the position of the valve
when student is finished). Worded correctly.

3. Product. Very subjective; “correctly’ needs to be defined, such as
£0.01 in., elc., Also, “were” should probably be replaced by ‘“are,”
since the finished product exists now.

4. Process. Not worded very clearly. Would make more sense beginning
with a verb, such as “Was clean oil usead?” “Was sterilizer set at
320°?* should be a separate test item.

5. Process (or may be product if assessment can be made by observing
-the completed work). Vague—how much is “enough”?

If you missed any, go back and review pages 164-174.

CHAPTER 5, TASK 8, ANSWER KEY (1]

Your responses to SELF-CHECK {1] should agree with those given
below. : : ’

1. _(a)
__(b)
X ()
X (d) -
__(e)
X ()

LR}
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2. Any four of the following or other valid advantages:
(a) Students can respond to the items quickly.
(b) There is only one correct answer.
(c) The items can be graded quickly.
(d) They can be graded by a clerk.
(e) Grading is very objective.

(f) They can evaluate basic knowledge as well as higher-level
leaming.

3. d; Item a requires only a general knowledge of the concept of board
feet;item b can be answered by memorizing the formula; item ¢ can
be guessed at with a 50% chance of accuracy; item d has enough
choices to discourage guessing; and since the possible choices each
represent various answers resulting from common mistakes made
when computing board feet, the student must be able to compute it
correctly.

If you missed any, go back and review pages 179-182.

CHAPTER S, TASK 8, ANSWER KEY [2]

Your responses to SELF-CHECK [2] should agree with those given
below.

1. ¢ “Because of” should have been in stem—not in each alternative.

¢ Choice (3) was much longer than others; may unfairly influence
student to pick (or not pick) choice (3) as answer.

e Capital letters would be much easier to respond to and keep
track of instead of (1), (2), (3), and (4).

s Choice (3) contains two complete thoughts.

2. * Stem is too short and incomplete; perhaps should read “electric-
ity could be defined as.”

* There is really no one right answer.
* B contains two thoughts and is longer than others.
* Cis not a plausible distractor.
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e There are only three alternatives, which results in 50% chance of
guessing after C is eliminated,

* No punctuation after stem.

® Stem is very confusing; do we mean cubic feet, lineal feet, or
board feet?

e Alternatives should be on separate lines.
* Alternatives should be arranged in ascending or descending order.

¢ Stem should be punctuated with a question mark.

If you missed any, go back and review pages 183-186.

CHAPTER 6, TASK 9, ANSWER KEY [1]

Your responses to SELF-CHECK {[1] should agree with those given
below.

1.

(a) Effectiveness (how well it works).

(b) Efficiency (how much it costs).

Any five of these or other valid characteristics:

(a) Keep student mastery as the overriding concern.

(b) Allow each student enough time to reach mastery.

(c) Break each learning task down into smaller segments.

(d) Provide instruction appropriate for the task and student.

(e) Allow students to speed up or slow down their learning pace.
(f) Tell students exactly what they are to learn.

(g) Help students when and v/here neaded. )

(h) Allow students to spend most of their time engaged in learming.

(i) Provide feedback on performance and help correct perforimance
if needed.

() Ensure mastery of early prerequisite tasks.

L]
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3. Any two of these or other valid reasons:

(a) Student outcomes are very vague,

(b) Relies on instructor-centered, group-paced instructional
methods.

(c) Forces many students to move on to the next task before they
are ready.

Any four of these or other valid reasons:

(a) Providing a variety of appropriate learning resources and activi-
ties.

(b) Providing self-paced learning materials when students need
them.

(¢) Providing needed structure.

(d) Organizing the program by task.

(e) Can help improve the quality of instruction.

(f) Including built-in checkpoints for checking progress.
(g) Is a system that students prefer.

(h) Ensures that each student receives the same instruction initially.

If you missed any, go back and review pages 192-196.

CHAPTER 6, TASK 9, ANSWER KEY (2]

Your responses to SELF-CHECK [2] should agree with those given
below.

Your responses should agree with those given below.

Advantages Disadvantages
' 1 e c
2. | b,h,i
3.1 g : ad,f
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fg 4
h 5
i e
i
c 8.
d,e 9
d,e 10
a,b 11.

If you missed any, go back and review pages 197-212.

CHAPTER 6, TASK 9, ANSWER KEY [3]

Your responses to SELF-CHECK (3] should agree with those given
below.

Yes | No

1. Evalua;e’yt;):x;' enabling objectivesA(_EOs) using the
items below.

(a) Is each EO numbered, specific, and observable?

(b) Does each begin with an action verb in the present
tense?

(¢) Does each EO have meaning fqr the student?

(d) Is each EQ narrow enough that students can re-
member what was presented while practicing?

(e) Do the EOs for each task enable the student to
perform the task?

(f) Is each EO something new the student will learn?

2. Evaluate each cover page using the items below.
(a) Is the task stated just as it is on the task listing?

L]
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(b) Does the introduction tell the student specifically
why it is important to learn the task?

(¢) Does the TPO clearly describe what the student
must do to demonstrate mastery?

(d) Does each enabling objective conform to items
la-f above?

3. Evaluate the learning steps developed for each en-
abling objective using the items below.

(a) Are the leamning steps clear and concise?

(b) Is one or more leaming step included that pre-
sents instruction that is appropriate for the en-
abling objective?

(c) If needed, is more than one learning step for
presenting instruction included?

(d) Is one or more appropriate learning step included
that guides the student through practice or applica-
tion of the performance called for in the EO?

(e) Isone or more appropriate learning step included
that gives the student feedback on performance?

(f) Are learning steps included telling the student
" when to attempt the written and nerformance test?

If you missed any, go back and review pages 215-227.

CHAPTER 6, TASK 9, ANSWER KEY [4)

Your responses to SELF-CHECK (4] should agree with those given
below.

1. Practice
2. Present
3. Feedback
4. Feedback

5. Present



10.

1.
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Practice

Present

Feedback

Feedback

Present

Evaluate the learning resources you selected and developed using
the items below.

Resources for Presenting Instruction

(a)

(b}

(c)

d)

{e)
¢9)

(g)

Does each resource actually present the student

‘performance called for in the enabling objective?

Is the type of resource appropriate for the kind
of performance called for in the enabling objec-
tive? -

Is the resource appropriate for the level of stu-
denis?

Is each resource —the least costly available that
will effectively teach the performance called for
in the enabling ob_]ectlve‘7

Is each resource techmcally complete and ac-
curate?

Is the student directed to specific slides, pages,
frames, etc.?

Is each instruction sheet easy to follow and illus-
trated if needed?

Resources for Practice and Feedb‘ack

(h) For knowledge-enabling 6bjectives, is the student

(i)

G)

called upon to apply or use the knowledge pre-
sented?

Do knowledge self-checks provide an opportumty
to apply what was preseated?

Is an answer key or some other means provided to
give the student immediate feedback on how well
the knowledge was mastered?

s

Yes

No
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(k) .For skill-enabling objectives, is the student called
upon to actually perform the skill presented?

(1) Are any special resources needed for practice (such
as materials or equipment) mentioned in the learn-
ing steps?

(m) Is some means provided for the student to compare
the practice performance with correct performance?

(n) Do skill self-checks list specific, observable criteria
by which to check the process or product?

If you missed any, go back and review pages 228-245.

CHAPTER 6, TASK 10, ANSWER KEY {1]

Your responses to SELF-CHECK {1] should agree with those given
below.

1. (a) The purpose of the initial tryout is simply to see if students can
follow the steps and resources used in the learning guide.

(b) The purpose of the field test is to find out how well the learning
guide actually works in helping students master the task.

5. Evaluate your initial tryout using the items below. Yes | No

(a) Were all necessary components of each learning
guide included?

(b) Was the rough draft legible?
(c) Were leaming resources in their normal locations?

(d) Were one or two average or above-average students
used in the tryout?

(e) Were the students oriented?

(f) Did the instructor observe each student and make
note of any problems or questions?
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(g) Was constructive criticism from students encour-
aged?
(h) Was the rough draft corrected as needed?

If you missed any, go back and review pages 251-253.

CHAPTER 6, TASK 10, ANSWER KEY [2]

Your responses to SELF-CHECK [2] should agree with those given
below.

3. Evaluate your field testing using the items below.

Yes | No

(a) Did each guide Lave an initial tryout?

(b) Was each guide field-tested with three to five
students?

(c) Was little said to the field-test students about the
guides being tested?

(d) Was the instructor involved only as dictated by .
the leamming guide?

(e) Was constructive criticism encouraged from each
field-test student?

(f) Were needed changes in the learning guide raade
based on the results of the field test?

If you missed any, go back and review pages 254-256.

CHAPTER 7, TASK 11,;;ANSWER KEY [1]

Your respcnses to SELF-CHECK [1] should agree with those given
below. : .

1. Instruction or teaching

2. Learning .

Lkl
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3. Any five of the following or other valid factors:

(a) Students enter at various times throughout the year.
(b) Students may be training for different occupations.

(c) Students move to the next task oniy after mastery of the cur-
rent task.

(d) Students progress at their own rate.
(e) Students are tested when ready to demonstrate mastery.
(f) Immediate student feedback is given at critical points.

(g) The instructor may have to answer questions on many tasks on
a given day.
(h) Retesting is encouraged.
(i) Leaming materials for several tasks must be readied each day.
(j) Student enrollment remains near program capacity.
(k) dA wide variety of media and materials must be managed each
ay. :

(1) The program usually cperates year-round.

(m)Day and evening programs may have access to all learaing
materials.

(n) If possible, students may determine the sequenee of tasks.

Any three of the following or other important pieces of informa-
tion:

(a) All necessary identifying information—name number, program,
ete.

(b) The period of time being planned for—beginning and ending
dates.

(c) The task numbers planned for mastery.

{d) The task names planned for mastery.

(e) The recommended sequence for mastering the task.

(f) The student’s signature verifying that he or she is aware of what
tasks are planned for mastery.

Any three of the following or other valid benefits:

(a) Stu(;ients can be held responsible for filling out their own time
cards.

(b) A lc?t of valuable data can be collected, including absences,
tardiness, time spent on tasks, etc.
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(c) Students gain experience punching a time clock.

(d) Students get valuable experience keeping accurate records and
managing their own affairs. '

{e) The training program is mcre businesslike.

If you missed any, go back and review pages 263-274.

CHAPTER 7, TASK 11, ANSWER KEY (2]

Your responses to SELF-CHECK [2] should agree with those given
below. .

1. Such norm-referenced grading systems do not reflect what each stu-
dent has actually leamed.

2. Any two of the following or other appropriate reasons:
(a) Learning is enhanced
(b) Excellence is encouraged
(c) Necessary for accountability
(d) Instruction can be evaluated

(e) It is just good sense ' ———
3. d

4. (a) If students desire to learn the task
(b) If students possess the necessary prerequisite learning
(c) If students receive high-quality instruction

5. Student ' Percent Grade

(a) i 80 DorU
(b) 131 AorS
“(c) 85 CorS
(d) 80 DorU
(e) 93 BorS

I'f you missed any, gn hack and review pages 277-296.
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Your responses to SELF-CHECK [3] should agree with those given
below.

1. (a) Learning stations: Here students receive instruction in knowl-
edge or skill for each enabling objective.

(b) Practice stations: Here students actually practice the perfor-
mance of skills. They may also receive instruction here while
practicing.

(c) Testing stations: Here students take written or performance
tests. Tests may be given in the same place as practice.

o

Students have a great deal of freedom.

3. Any two of the fcllowing or other valid reasons:
(a) Using learning guides is so different fror what they are used to.
(b) Some students may lack confidence or self-directiveness.

(c) Some students may have a long history of failure in schoo!.
If you missed any, go back and review pages 298-309.

CHAPTER 7, TASK 12, ANSWER KEY [1]

Your responses to SELF-CHECK [1] should agree with those given
below.

1. Many instructors, trainers, supervisors, administrators, and others
sometimes have negative-preconceived ideas about ‘“competency-
based, self-paced, individualized, open-entry/open-exit programs.”

2. It might be good to first get your colleagues involved in focusing on
the need for an approach to training that will produce better results
than the traditional approacli.

3. Responses for each question: [Yes No

(a) Is each response specific?

(b) Does each response support the competency-based
approach to training?

372
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4. Does the local plan. of action specify:
(a) Exactly what is to be accomplished?
(b) Beginning and ending dates?

(¢) Who is responsible?

(d) Approximate cost?

If you missed any, go back and review pages 313-323.

CHAPTER 7, TASK 12, ANSWER KEY [2] -

Your responses to SELF-CHECK [2] should agree with those given
below.

1. Any two of the following or other valid reasons:
(a) Chances are, it will be more effective.

(b) If successful, instructors will develop a positive attitude toward .
the competency-based approach.

(c) Instructors will be familiar with and will see the need for each
component of a competency-based program.

2. The instructor training materials should be developed using the
same learning guide format that instructors are being trained to use
in their programs. This will help instructors become familiar with
the format and will show them that learning packages are effective.

3. The list of instructor competencies: Yes | No

(a) Does the list include the major skills needed to
develop and implement a competency-based
program?

(b) Are the competencies specific and precise?

(c) Are they listed on a form similar to the task listing
form to be used by instructors?

4. The agenda for the instructor training program:

(a) Does the program include all the instructor com-
petencies?
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(b) Are the competencies addressed in an apparent
logical sequence?

(c) Does it appear that realistic times have been
attached to each competency?

If you missed any, go back and review pages 324-331.

CHAPTER 7, TASK 12, ANSWER KEY (3]

Your responses to SELF-CHECK {3] should agree with those given
below. ’

1. Competency-based programs may need to be cvaluated:

(a) During the transition from traditional to competency-based to
determine which are already competency-based

(b) After newly developed programs have been in operation for
several years ’

2. Two things looked for are:
(a) How tlie program is set up and operating (process)

(b) How effective the program (product) is

When the effectiveness of a training program can be determined
“"task by task, leaming packages for those tasks graduates were not
adequately trained in can be improved.

i o

Yes{ No

4. Does the evaluation instrument contain objective,
specific criteria that distinguish between competency-
based and traditional programs?

5. Were elements of the actual training program that were
not competency-based identified and noted on the
-evaluation instrument?

If you missed any, go back and review pages 332-338.
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Attainment record, 292
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component of job task, 94
identifying, 100
impact on learning
outcomes, 14
relationship to competence,
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wanen to learn, 103
Audio-visual materials,
management, 300-306
(see clso Resources,
learning)
AV materials (see Audio-
visual materials)

Block, James H., 11
Bloom, Benjamin S., 11, 14

Carrels, 304-5
Carroll, John B,, 11
Certificates, 294-95
Certification of competence,
294-95
Checklists, 170
Classroom layout and
management, 298-306
Communication skills, 110
Competence, human, 56-58
Competence, job, 58
Competencies:
definition, 58
examples, 58
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Competency-based
instruction, 7
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(table), 5
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new programs, 333
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314-18
process, 333, 337
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when to evaluate, 332
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Computers, uses in managing
learning, 292-93,
295-36

Criterion-referenced
instruction, 7

Criterion-referenced testing
(see Testing, criterion-
referenced)

Dacum, 90
Dictionary of occupational
titles, 35, 40
Diplomas, 294-95
Duties: o
definition, 68-69
examples, 70, 73
identification of, 71-73
relationship with tasks, 70-°
sequencing:
form for, 142
steps, 141-44

Educational Resources
Information Center
(ERIC), 72

Employability skills, 110

Employment skills, 110

Enabling objectives (see
Learning guide,
components)

EO (see Learning guide,
components)

Equipment, use of specializec

component of job task, 94
identifying, 98
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Equipment (cont.):
when to learn, 103
Errors in educational system,
14

Facilities, layout and
management, 298-306
Feedback, 224-27

Gilbert, Thomas, 56-58
Grading:
assigning grades for tasks,
278-80
criterion-referenced, 277-80
desirability of in training
programs, 277-78
norm-referenced, 277-80
reporting periodic progress,
281-82
Grading system,
recommended for
competency-based
training programs,
281-90
Graduates, competence ol,
3386

Humber College, 90

Information, related:
component of job task, 94
identifying, 98-99
when to learn, 103

Instruction:
kind, 16
length, 14
quality, 12,14, 16

Instructional procesc,

examinatior:;, 15

Instructional system

development, 7

Instructor training (see Staff

development)

Instrumena.s, use of

specialized:
component of job task, 94
identifying, 98
when to learr, 103

Job description:
components, 40
definition, 39
examples, 41
users of, 39-40
writing and using, 40-41

Job title (see Occupational

titles)

Knaak, William, 11
Knowledyge, major units:
definition, 104-5
identifving, 105
Knowledge, relationship to
competence, 59-60
Knowledge, technical:
ccmponent of job task, 94
identifying, 96-98
when to learn, 103

Laboratory layout and
management, 298, 306
Learner performances {(action
verbs),
for job tasks, 81
for knowledge tasks, 108
Learners:
differences in, 15
fast, 14-15, 282
good, 14-15 __
poor, 14-15
similarity among, 14-15
slow, 14-15, 282
Learning Center, 300
Learning conditions, 12,
14-15
Learning, differences in, 15
Learning environment,
298-309
Learning for mastery, 7
Learning guide:
advantages and
disadvantages (figure),
198
changes, 2£5-57
components:
enabling objectives, 216,
217-24
cover page, 215-16
identifying information,
216
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Learning guide (cont.):
introduction, 216
learning resources,

228-44 -
learning steps, 224-27
task, 216
terminal performance
objective, 216
definition, 197
efficiency and effectiveness
(figure), 201
field-test, 254-55
form for planning, 244-46
format, suggested, 203-12
ideal, characteristics of
(table), 202
tryout, 251-53
Learning packages:
benefits of using (lable),
19&
designs, 197-201
helping students complete,
307-9
need for, 194-95
Learning prerequisites, 14
Learning process, how
learning guide
components provide for
(table), 213

Learning stations, 304-5

Learning styles, 309

Learning time, 12, 282-83

Library, 304

LRC (learning resource

center), 304-5

Management system, 263, 65
Managing learning:
individualized vs. traditiona!l
programs ({able), 264
keeping track of progress,
268-75
planning each student’s
work, 265-68
Mastery, differences in
levels, 14
Mastery learning, 7
Math skills, 110
Module:
advantages and
disadvantages (figure),
198 :
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Module (cont.):
definition, 197
efficiency and effectiveness
(figure), 201
sample page from (figure),
200

National Center for Research.
in Vocational
Education, 72

916 Area Vo-Tech Institute,
203

Objective-referenced learning,7

Objectives, enabling (see
Learning guide,
components)

Objectives, terminal
performance:

benefits of using, 123-24
components of:
condition, 125-26
criteria, 128-30
performance, 126-28
definition, 120-21
examples (table), 134
for knowledge tasks,
122-23
role of, 121-22
sequencing, 139-40
writing, 131-33
Occupational analysis:
defined, 65
terms and examples, 66-68
Occupational titles:
definition, 31
examples, 31, 35
form for identifying, 37
identification, 34-38
specific:
advantages of offering
training in, 32-34
criteria for including in
program, 35-36 -
Orientation to prograin, 110

Performance objectives (see
Objectives, terminal
performance)

Y

Performance tests (see Tests,
performance)
Performance, worthy, 57-59
Personalized system of
instruction, 7
Phyvsical environment,
298-3G5
Positive learning environment,
306-7
Practice, 224-27
Practice stations, 304-5
Prerequisites, student:
definition, 44-45
examples (table), 46
form for identifying, 51
identifying, 50-52
need for identifying, 47
number of, 47
overcoming lack of, 49-50
selecting, 48-42
types, 45
Presentatian of instruction,
224-27

Process, evaluation of, 166-69
Product, evaluation of, 166-70

Programmed instruction, 7
Progress records, 274-75
Pucel, David, 11

Rating scales, 170
Record of tasks mastered,
292-93
Resources, learning:
evaluating, 239-40
instruction sheets, 236-37
nonprint, 237-39
for practice and feedback,
240-44 .
for presenting instruction,
229-40
print, 235-37
print vs. non-print, 231,
234-35
role of, 228-29
self-checks, 241-44
types (table), 232-33
Ridge Vo-Tech Center, 268,
284

Safety knowledge or skill:
component of job task, 94

&

31

Safety knowledge or skill
{cont.):
identifying, 99-100
when to learn, 103
Self checks (sec Resources,
learning)
Self-paced learning, 7
Sequencing (see Tasks,
sequencing)
Shop layout and management
298-306
Staff development:
need for, 324-25
planned program:
competenc:-based
approach, 325-26
developing, 328-31
instructor competencies,
326-27
planning, 327-28
Stations, 304-5
Steps:
component of job task, 94
identifying, 96-98
when to learn, 103
Student ability, predicting
learning outcomes,
12-14 i
Student direction sheet:
advantages and
disadvantages (figure).
198 .
definition, 197
efficiency and effectivenc
(figure), 201
example, 199
Student performance
agreement, 268-69,
284-290
Student scores, mastery vs.
non-mastery, 12-14
Students:
grouping, 308
high risk, 308
Systematic training, 1
Systems approach to
education, 7

Task analysis:
definition, 93
formats, 97
form for, 95
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Task analysis (cont.) ~ Tasks (cont.): Tests (cont.): f
need for, 94, 96 examples, 147-8 when te use, 164-G5
process, 97-102 : form for, 146 when to develop, 154-55 |

Task Inventory Exchange nced for, 139-40 - written:

(TIE), 72 skill (see Tasks, job) guidelines for writing,

Task listing: statements, job: 185-86
benefits of using (table), 63 components, 73-80 . items recommended for .
examples, 62, 113-14 examples, 79-80 competency-based :
final, 110-12 use of the term, 60 training, 180-82
form for, 113-14 verification of: items, types, 179-80
role of, 60-62 criteria, 87 recall items, 180-S1
steps in developing initial, form [or, 83 recognition items, 150-&

83 need for, 86 multiple-choice items,
Task mastery, incorporating " steps, 87-89 advantages, 181-82

into grading system, Teaching-learning process, 16 multiple-choice items,

202-83 Terminal performance T constructing, 183-85

Tasks: objectives (see when to use, 179

dGocumenting mastery, Onhjectives, terminal Theory, 193
291-93 performance) Time, incorporating into
general areas, 103-10 Testing: grading system, 281-8-
higher order, 84 assessing mastery, 157-58 Time cards, 268-74
identifying within duties, criterion-referenced, 160-61 Time, standard, 283-84
80, 83 (table), 162 Tools, use of specialized:
job: diagnostic, 156 coimpcnent of job task, 64
components, 94 evaluating training identifying, 98
criteria, 78 materials, 158 when to learn, 103
examples, 70 norm-referenced, 160-61, TPO (see Ohjectives, termine
form for listing, 82 (table), 162 performance)
typical learner providing feecback, 156-37 Traditional approzch to
performances (verbs), role of in training, 155-58 training:
81 stations, 304-3 comparison with
writing, 80 Test items (see Tests) competency-based
knowledge: Tests: (table), 5
analysis, 108-9 ) informal, 157 h short¢omings, 8-10
components, 106 matching tasks, 161-63 Training:
criteria, 106 oral, 179 effectiveness, 192-94
levels, 106-8 performance: efficiency, 192
stating precisely, 105-6 checklists, 170 programs, traditional,
typical learner directions, 172 193-94
performances (verbs), example, 174 - Transcript, 292
(table), 108 items, 167-70
number of in an occupation, mastery score, 171-72
84 process evaluation, .
relationship with duties, 166-69 Unsatisfactory progress,
70-71 product evaluation, -reporting, 290-91
revising, 112 166-70
scope, 77-78 rating scales, 170
sequencing: steps ir developing, Verbs, action (see Learner
amount needed, 140-41 165-73 performances)

to enhance learning, 145 try out, 172-73 V-TECS Consortium, 73





