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INSTRUCTOR’S ROLE

STRUCTORS AND THEIR JOBS

INTRODUCTION

Facilities, instructional materials, and equipment designed to meet student needs
are basic requirements for educational and industrial training programs. However,
effective instructors are vital to dynamic, successful training programs. Without
instructors who are fully competent in their subject and the teaching process, no
educational or industrial training program can be completely successful,

At any level and in any setting, the key variable in effective educational and indus-
trial training programs is the instructional leader —the instructor. This book focuses on
professional competency, which is the knowledge and skills essential for instructors
to perform their professional tasks effectively.

Two other competency areas equally important to the teaching-learning equation
are technical competency and personal competency. These two competency areas
plus professional competency provide the balance and harmony required for effective
instruction. All three are essential, like the three legs of a stool.

The objectives of this book are to:

. summarize systematically the existing body of knowledge related to instruc-
tional theory and practice;

2. present these concepts, principles, and practices in a practical and straightfor-

ward manner;

3. show the range of applications of instructional theory and practice; and

4. encourage the formulation of new instructional strategies.
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While the applications of instructional theory and practice presented in this book
are drawn from the world of work, the principles of instructional planning, execution,
and evaluation are universal. The technical and industrial thrust of this text narrows its
focus to the role of the instructor at the upper secondary, postsecondary, apprentice-
ship, and industrial training levels.

Competent instructors in school, apprenticeship, and industrial training programs
are builders of bridges between expanding and changing technical knowledge and a
wide range of personalities of individuals who must learn new concepts, develop new
attitudes, and acquire new technical skills. Teaching is an incredibly complex task
requiring innumerable decisions during each class session.

Instructors are successful only to the extent that they enable their students to learn
at the right time, rapidly, and well. The measure of the instructor’s success is the learn-
ing that results from instruction. Student learning is a direct result of the quality of the
instructor’s decisions as instruction is planned, executed, and evaluated.

With this concept in mind, educational researchers and scholars examine the per-
sonal qualities and protessional practices that contribute to instructional effectiveness.
Through systematic observation of skilled instructors in action and an analysis of their
techniques, a body of knowledge that can be used for self-evaluation and professional
development emerges. This knowledge can guide those who select, develop, and
supervise instructors.

Personal qualities desirable in instructors may be identified in several ways. Long
lists that include such hints as stand on both feet, look at the class, and keep shoes
shined have been prepared. Little is gained by listing such items that vary from person
to person and are accepted by students as part of the instructor’s total personality.
Many of these variables have little impact on learners. Most personal qualities and
mannerisms become important only in extreme cases.

Competency areas that determine the effectiveness of instructors are:

1. technical competency (knowledge and skills to be taught);

2. professional competency (knowledge of instructional planning, execution, and

evaluation); and

3. personal competency (personal characteristics and behaviors that impact the

teaching-learning process).

TECHNICAL COMPETENCY

Knowledge of the subject matter to be taught and the skills involved in its applica-
tion are the key ingredients to effective teaching. To paraphrase Will Rogers, you
can’t teach something you don’t know any more than you can come back from a
place you haven’t been. In the past, a person’s work experience was accepted as
verification of his or her technical competence. Today, that is no longer the case.
Many states require teachers to take an occupational competency examination in



Chapter 1 —Instriuctor's Role 3

the area in which they are teaching. Such examinations consist of a written com-
ponent and a performance component. Some states require the written component
only. while others require the written and performance components. Occupational
competency examinations are available from different sources. The National Oc-
cupational Competency Testing Institute (NOCTTI) is perhaps the best known source
for experienced worker competency examinations. NOCTI provides occupational
competency tests for vocational and technical education teachers and industrial
workers, and job readiness tests for students.

Benefits

Instructional effectiveness is a unique blend of scientific knowledge and artistic expres-
sion. There are many variables involving the subject matter, environment, instructor,
and learner. Therefore, it is difficult to make absolute statements about the impact of
these interacting variables on learner behavior. However, there is no substitute for
knowledge and skill in the subject being taught. Knowledge and skill can be acquired
in a variety of ways, and the value of certain types and amounts of experience can
be debated. What is not debatable is the need for basic competence. Learners should
never need to ask, “Is the instructor competent in the subject matter?”

An instructor’s work experience increases credibility and provides examples that
can be used to make instruction interesting and meaningful. Additionally, instructors’
knowledge of and experience in their subject matter creates a level of confidence that
contributes to instructional effectiveness. The nature and extent of an instructor’s
background provides an additional level of credibility that leads to student respect,
especially in the skilled trades and technical areas. However, if that experience is
not backed up with evident knowledge and skill, the advantage will be lost. Even the
beginning instructor with work experience to support detailed knowledge and skill in
the subject is more at ease with students than an instructor with limited experience
related to the subject matter.

Limitations

The instructor’s skill and knowledge of the subject to be taught are important, but such
skill and knowledge alone are not sufficient. Many people have substantial knowledge
as well as a high degree of technical skill, but are not effective in the instructional
role. The instructor’s role requires the transmission of knowledge and skills to the
learner. Knowledge and skill are of limited value if the instructor does not have the
ability or patience to assist a beginner. Instructors must analyze their competencies
and structure the subject matter so that learners can develop their own competency
in the subject. Often, basic performance elements are so well-integrated into the total
movement pattern of a highly skilled instructor that basic steps are not recognized for
instructional purposes. When this occurs, the instructor’s high level of competency
may interfere with instructional effectiveness rather than contribute to it.
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Instructors must make a continuing effort to maintain a high level of competency
through additional study and experience with the subject matter. This is particularly
true for those students being prepared for positions involving specific and specialized
tasks. Students are alert and capable in appraising the competency of their instructors.
Respect and credibility are important elements. They can be earned by instructors
competent in their field.

Students are also quick to spot bluffing or faking and are likely to be suspicious even
in those aspects of the subject in which the instructor is well-prepared. The instructor
who attempts to biuff when uncertain of what to say or do is not respected by students.
No instructor can know everything about the subject. It must be expected that students
may ask questions that the instructor cannot answer. When this happens, the instruc-
tor should not feel threatened and display, either through verbal tone or expression,
disgust, frustration, or irritation that might prevent future questions. The instructor
should compliment the students for raising the question and proceed as follows:

Proper Techniqu

Information that should be known and taught
in the lesson.

Offer to find out. Keep the promise and relate
information to the class.

Material of interest to advanced students but
beyend the scope of the course.

ldentify source of information and help locate.

Something for which there is no exact

Inform the class the facts are not known. Discuss

information. work that has been completed in this area.

Briefly describe the technique or process and
indicate its complexity. Suggest that the question
be asked again in a later lesson or course. If
appropriate, make a note to include it later.

Material that is too advanced or complicated
for the students at this time.

Indicate the question is outside the scope of
the course. Offer to help locate information
after class.

Material that is not related to the topic being
studied.

PROFESSIONAL COMPETENCY

Professional competency may be conceptualized in a variety of ways. However, this
text focuses on three major areas of the instructor’s professional role as they relate to
instructional planning, instructional delivery, and instructional evaluation.

Instructional Planning

The essential element of instructional planning is the content of the instructional pro-
cess. Identification of the skills and knowledge to be acquired by the learner cannot be
taken for granted or passed over lightly. Systematic procedures have been developed
by educational researchers and scholars that can answer the fundamental question,
“Have the appropriate attitudes, knowledge, and skills been identified for inclusion in
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an instructional program?”” One should not think of course content as simply what is
to be taught. While curriculum specialists and teachers agree that the student should
be able to know or do something or behave in a certain way, the question remains:
what kind of learning or knowing, doing, or behaving is important? For example,
knowledge and application demonstrate two very different levels of learning, yet each
is important in the learning process.

There are many issues related to content in the instructional process. Control of the
curriculum and the responsibilities of governments, regions, institutions, administra-
tors, teachers, parents, employers, and other interest groups vary in the identification
and planning of content for individual programs of study. In some cases, content may
be the result of political bargaining rather than rational thinking. A common concern
is the relationship between content and gender. Although the gender issue is not so
prevalent in general studies, vocational, technical, and technology curricula may have
a marked gender stereotype. Most instructors, especially new ones, are not involved in
the content identification process as this is typically accomplished when the curriculum
for the program or school is established. However, instructors are frequently involved
in updating and verifying the content, especially in occupational areas subject to rapid
change. The need to include state-of-the art content in instructional planning is obvious;
however, the manner in which this is accomplished ranges from minor revisions based
on regular consultations with business and industry to completely new courses that
attempt to “overhaul” existing practices. In either case, the instructor must be prepared
to make content decisions that give credibility to the instructional program.

After the occupational area has been analyzed and the inherent skills and knowledge
have been identified, the portion of that knowledge to be included in a given course
must be selected. The selection process involves a number of factors, such as objectives
to be met at a given level and the background and experience of the learners.

After selecting the content to be included in a given program or course, the instruc-
tional planner focuses more directly on units and lessons to be experienced by students.
The instructor makes decisions regarding specific objectives to be met during a specified
time period, learning activities that lead to achievement of the objectives, and evaluation
procedures that assess the extent to which students have mastered the objectives.

Instructional Delivery

After the instructor has planned the course of instruction and made detailed plans
for specific lessons, the plan must be delivered. The fundamental task is facilitat-
ing student learning. This may involve direct presentations of content through such
general methods as lecture, demonstration, or assigned readings. It may involve the
supervision of students as they conduct a laboratory exercise, watch a film, prepare
a diagram, or engage in other activities designed to help them develop competencies
specified in the instructor’s plan. A variety of instructional materials, techniques, and
aids are available for use as the instructor guides the learning process.
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Instructional Evaluation

Instructional evaluation is typically viewed as a systematic means of assessing the
extent to which a student meets specified objectives. This process is also an indirect
assessment of the instructional process designed to facilitate student achievement.

Evaluation can be conducted in a variety of ways. Competent instructors select
the appropriate evaluation procedure for a given group of learners at specific points
in the instructional process. Some procedures are precise and objective, while others
are based on the instructor’s observational and judgmental abilities. Regardless of
the specific procedures used, the process is continuous as it provides information
about student achievement and the effectiveness of instruction. Instructors must
be sensitive to student response. A continuing effort, both informal and formal, is
required to assess students’ progress.

In formal evaluation, examination questions are used to determine whether or
not students have met specific objectives. The students must demonstrate the level
of skill, knowledge, or attitude for which the instructional program was designed.
In informal evaluation, instructors read the facial expressions of students and listen
to their questions to determine the extent to which students have assimilated a par-
ticular idea, process, or skill.

The primary purpose of student evaluation is to monitor the amount or quality
of learning, not to rate or grade the student. The process of thinking through the
material and helping students organize it in their own way is of tremendous value in
fixing the important ideas and relationships in the students’ memory. Examples of this
strategy include the review preceding an examination or the discussion following an
examination.

PERSONAL COMPETENCY

People have different characteristics and learned behaviors. No two people are alike.
The diverse characteristics of instructors and students and the absence of absolutes
or predictable outcomes make the educational process challenging, complex, and
interesting. Instructors possess certain characteristics and behavioral patterns that
influence their performance and the performance of their students.

Personal Characteristics

An individual’s personal characteristics determine the way that person is perceived
by others. Physical characteristics are obvious, but there is very little relationship
between an instructor’s height, weight, color, or sex and instructional effectiveness.
Psychological and emotional characteristics influence instructional effectiveness
more directly, yet there is a broad range of variability within which little difference
in effectiveness is noted.
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Attitudes. An instructor possesses both general and specitic opinions or feelings about
people, things, and events. A person’s behavior and comments often reveal either a
positive or negative attitude. Attitudes, often reflected through behavior, typically
result from life experiences and interaction with others. By the time a person reaches
adulthood, changes in attitude are difficult to achieve.

People with positive attitudes are generally more effective instructors than those
whose general outlook is negative. Specific examples of attitudes that impact on in-
structional effectiveness are the instructor’s feelings toward students and the learning
process. Instructors who use their position to gain attention or impress their students
have ego needs that interfere with their effectiveness. An attitude of caring must be
projected to students. Students are more motivated to learn under the direction of an
instructor interested in students as individuals and in the particular subject.

The instructor with a positive attitude toward teaching sends a reinforcing mes-
sage to the student, which has a positive impact on learning. Encouragement and
expectation are factors that enhance learning. The instructor behaves in ways that
make student development a self-fulfilling prophecy. Students think, *I believe I can
because you believe [ can.” *I kept trying until I did it because you convinced me
that I could do it.”

Instructors who do not like their jobs or the organizations in which they work
frequently project a negative attitude in their classrooms. Their attitudes have a signifi-
cant impact on the learning environment, which affects student learning and student
attitudes as well. The role of the instructor demands involvement with students. It
is a contradiction for instructors to say they like teaching but are unwilling to assist
students in the learning and development process.

Intellectual Abilities. An instructor must read, write, reason, synthesize, solve prob-
lems, compute. formulate and express ideas, and make decisions with a reasonably
high level of competency. These are tasks of the mind that require facility with the
symbols used to communicate about ideas, people, and things.

Good communication is essential for an effective instructor. Individuals wishing to
teach must have above-average cognitive abilities. Various terms such as intelligence,
cognition, and perception are used to indicate the mental abilities essential to an effective
instructor. In conjunction with the ability to speak clearly and distinctly, instructors must
possess the intellectual abilities that provide the substance for oral expression.

Creativity. While current research and theory contend that creativity is a part of in-
tellectual functioning, it does deserve some separate attention as it relates to the role
of the instructor. Creativity and resourcefulness are qualities that tend to distinguish
outstanding instructors from average instructors. Creativity produces the novel idea,
strategy, or approach that gets the job done. A creative instructor thinks of ways to
describe or illustrate subject matter so that it comes alive for the learner.

Poor instructors often use the same method of presentation regardless of the topic.
However, the method that works well for one individual, one class, or one lesson may
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not be satisfactory in another situation. The effective instructor is alert to the slightest
evidence of confusion, misunderstanding, or lack of interest among the students, and
is able to adjust the presentation to correct the difficulty.

A primary reason for varying instructional procedures with different classes
or students is that individuals differ in native capacity, experience, and learning
style. The rapidity with which students learn a particular subject depends to a large
extent on their ability to adapt their learning pattern to the instructor’s teaching
method. This instructor-student relationship should work both ways, and the effec-
tive instructor must be quick to modify instructional procedures so that learning
is aided. Understanding the principles of learning allows the creative, resourceful
instructor to design a new instructional aid to illustrate a principle, use a current
event to emphasize a concept, or develop more effective methods of measuring the
progress of each student.

Interpersonal Skills. The ability to interact with students, administrators, parents,
employers, and community leaders is vital to the effective instructor. It is often said
that educators are in the people development business. While good interpersonal skills
do not ensure learning, the research evidence is quite convincing that students’ learn-
ing is adversely affected by negative feelings toward the instructor. A student who is
afraid, angry, or worried cannot learn effectively.

A central factor affecting the learning environment is the instructor’s self-concept
and confidence. People’s personalities are the total of their personal, social, and
emotional traits. Some of these personality factors are hereditary, while others result
from environmental conditioning and experiences over a lifetime. As adults, instruc-
tors can anticipate little change in personality. However, awareness of characteristics
and behaviors that have an adverse effect on learning can be helpful. Negative feel-
ings about self are often reflected through sarcasm, defensiveness, insults, hostility,
aloofness, and overreaction to student behavior. These negative instructor behaviors
interfere with the development of good personal relationships.

Although a clear understanding of the instructor’s role is necessary to establish a
professional distinction between instructor and student, this professional distance must
not be viewed as uncaring, uninterested, or a distinction based on human value. An
important line exists between a close friendship or social relationship and a profes-
sional relationship based on the mutual respect and concern of individuals engaged
in the teaching-learning process. The instructor must maintain a positive relationship
with students that contributes to the primary goal of learning rather than detracting
from it.

The instructor must work in harmony with fellow instructors and supervisors.
Willingness to do more than is required helps earn the respect of one’s associates
and superiors, unless this willingness is accompanied by aggressiveness or lack of
consideration. Interpersonal skills are important in the classroom and in all areas of
the educational enterprise.




Chapter 1 —Instructor’s Role 9

Behavior

Personality, which is largely determined by adulthood, is the primary variable in
establishing relationships with others. This complex integration of characteristics is
largely responsible for the way in which instruction is perceived by others. Some of
the ways one presents oneself and is perceived by others occur naturally without any
conscious decision making. Nevertheless, much of the instructor’s impact on learn-
ing is a result of behavior, both word and deed. Obviously, instructor behavior that
is consistent with one’s feelings and value system seems most believable to students.
However, appropriate behavior is important at all times. The appropriateness of a
specific behavior depends upon the time and conditions and cannot be determined by
someone else in advance. This is a part of the complex decision making process that
happens continuously in any teaching-learning environment. General principles of
good behavior are applicable and appropriate in most situations.

Considerate. Consider the feelings of others. Since one cannot know how others feel
about many things. instructors should be cautious in situations that may possibly be
embarrassing. Dogmatic statements about such issues as politics, racial and cultural
differences. or the value of one school subject over another are best avoided.

Controversial matters can be discussed, but the instructor’s behavior should be
tactful and considerate. Instructors should react to ideas or statements in a manner
that is not demeaning to the person. Think first and talk second because meaningful
discussion is difficult if the instructor seems unreasonably opinionated. Honesty with
students and colleagues is most appreciated when one seems willing to listen and
consider other points of view.

When students present an incorrect response, the instructor should avoid demeaning
them. Whenever possible, build on a portion of the incorrect response. For example,
“Joe, I believe you may be on the right track, but there are some problems with your
answer. Jane, what can you add”?” or *‘Joe, elaborate a bit more. Why do you believe this
is true?” Short responses like, “No, you are dead wrong.” or “Joe, how could you possibly
think that way?” or “Jane, where were you when we talked about this yesterday?” can
embarrass students and may be perceived as demeaning. Sarcasm and ridicule have no
place in teaching. They have a negative impact on learning and often result in undesir-
able behavior as the student tries to save face.

Cooperative. Instructors should be sensitive to the total school program and keep their
own teaching responsibilities in perspective. Other activities in the school and in the lives
of students may be more important than a given class period in a particular course. The
understanding instructor should avoid being dogmatic and inflexible in these situations.

It is essential for instructors to cooperate as they work together for the benefit of
students. The instructor should discuss noninstructional responsibilities with the ad-
ministration to clearly understand the expected role. An instructor who carries out this
role in a friendly, cooperative manner develops a positive reputation and can expect
a high degree of cooperation from others.
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Complimentary. A significant factor in human achievement is positive reinforcement.
Compliments spur people to increased productivity and satisfaction. Showing interest
in a student’s or a colleague’s accomplishment is a form of compliment. Instructors
who achieve unusual success with a class or a particular approach to a student’s prob-
lem should be complimented sincerely. Avoid flattery and too frequent compliments
about inconsequential matters.

Friendly. The instructor who meets both students and associates with a smile and a
word of greeting finds it easier to work with them. A free and natural relationship
should be maintained with fellow instructors as well as with students. The age old
advice to new teachers, “Be fair, be firm, and be friendly,” is still relevant today. It
is important for students to perceive their instructors as approachable and pleasant.
Positive rapport is built on a number of factors, including a smile, an exchange of
greeting, and acknowledgment of another’s worth.

An instructor may establish a reputation for being unfriendly by any of these
methods:

1. using aggressive behavior;

speaking in a commanding tone of voice;

frowning constantly;

displaying an inflexible attitude;

bragging or threatening that few A’s are given;

stating that extraordinary effort is required to pass the course;

refusing to repeat instructions or questions;

e Al

acting as though students must be driven rather than led; and

9. showing little consideration for students.

Instructors who use these tactics seem to believe that students can be bullied into
learning. Such techniques discourage students from cooperating with the instructor
and fill them with fear or disgust. Little learning occurs when the student feels fear,
disgust, or resentment. The effective instructor develops patience, tact, and self-control
while exhibiting maturity to facilitate learning.

Involved. The instructor should be involved in the total school program. Interest in
and attendance at school functions helps develop rapport with students and colleagues.
Participation in appropriate recreational and social activities better acquaints the in-
structor with other faculty and administrators. The instructor should not limit social
contacts to fellow staff members, but should interact with them to develop a congenial,
informal relationship within the group.

Professional Organizations. Membership in professional organizations such as the As-
sociation for Career and Technical Education (ACTE) and the parallel state association
qualifies instructors to receive newsletters, bulletins, journals, special announcements,
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and other related materials. This information helps instructors stay abreast of the latest
developments, issues, and trends in their fields of expertise. Often new products or
services are announced and discussed in literature available to members. Upcoming
events, such as district, state, regional, or national meetings and conferences and a
preview of the program are often included in membership materials. Simply holding a
membership in professional organizations is not enough. It takes active participation if
the instructor is to reap the full benefits of the membership cost. Conferences otfer a host
of guest speakers, seminars, and other professional development sessions and activities.
State. regional. and national conferences often feature exhibits where representatives
of companies that provide publications, equipment, tools, supplies, and services are
available to provide information and answer questions. In fact, one or more of the
exhibitors representing private industry may sponsor or assist in sponsoring a particular
event or a professional association.

In addition to the ACTE, examples of other professional organizations of interest

to work force, technical, and technology teachers include the National Association of
Trade and Industrial Educators (NATIE), the National Association of Industrial and
Technical Teacher Educators (NAITTE), and the Technology Education Association
(TEA). These assoctations often conduct their annual meeting during the state or
national conference. It is at such gatherings where instructors have an opportu-
nity to meet face-to-face with their colleagues from across a state or the nation to
share and learn from one another. Interacting with colleagues and private industry
representatives in work force education is particularly important in this day of
rapidly-changing technology.
Professional. Professional instructors take pride in their role and are highly ethical in
dealing with others. They also take pride in being competent and in using that com-
petency to help students become competent. As a professional educator, an instructor
values education and reinforces all parts of the curriculum. For example, the teacher
of computing must recognize and reinforce the value of correct English usage, good
communication skills, and other elements of the total educational program. According
to the Carnegie Foundation for the Advancement of Teaching, the educated person is
intellectually curious, thinks critically, weighs evidence dispassionately, is tolerant,
temperate, mature, is not intellectually lazy, and does not permit rational processes to
be at the mercy ot fears and prejudices.

To paraphrase a familiar advertising jingle, the professional instructor needs to look
sharp, feel sharp. and be sharp. A clean. neat appearance is an asset in any job, but an
instructor is in a position to be observed closely, and poor grooming can have an adverse
influence on students and colleagues alike. Associates gain their first impression from
general appearance. Such impressions are very strong and often lasting.

Education is a complex and important area today. With each new scientific and
engineering breakthrough, pcople must learn new skills and adjust to new situations.
These changes are escalating at an increasingly faster pace. Corporate expenditures are
increasing for employee training because of the skills employees must have. By adding
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the cost of public and private secondary and technical schools and other government
training, it is evident that education and training are part of the nation’s major activi-
ties. It is also evident that poor methods of instruction are an inefficient use of scarce
resources. Without effective educational programs under expert instructors, much of
the large investment will be lost.

The need for more and better educational programs for people of all ages is alarm-
ingly evident. Because so many people must learn throughout their working careers,
it is imperative to use only the most effective instructional procedures. The progress
and well-being of individuals and of the nation depend on how well they learn.

An instructor’s effectiveness is determined by technical competency, professional
competency, and personal competency. Inadequacy in any one of these areas will
have an adverse impact on student learning. A professional instructor’s responsibility
is to facilitate student learning. Consequently, instructors must eliminate or minimize
weaknesses and maximize strengths.

An instructor’s role is a challenging one that demands lifetime commitment to
learning. However, there are rewards that justify the effort. One of the most satisfy-
ing experiences instructors have is knowing that through their efforts someone has
become more competent, more confident, a better human being. and a more useful
citizen. Through the application of good teaching skills, an instructor brings new op-
portunities to others.

Good instructors discover dormant talent in students. To motivate students, develop
their skills, and see the pleasure that results from newfound competencies is a reward
unique to teaching.

Contacts made with students often develop into strong, lifelong friendships because
of the mutual respect and understanding gained through working and learning together.
Instructors also enjoy exchanging ideas with fellow instructors and developing new
ideas and interests.

It has been said that the only way to know something is to teach it. Since this is at
least partly true, instructors often find themselves studying the things students must
learn from a new, more analytical point of view. Such study adds to an instructor’s
knowledge of the subject.



Questions

1. List three competency areas essential for an effective instructor.
2. What is the primary criterion by which an instructor’s effectiveness must be
judged?
3. Why is it difficult to predict the amount of learning that occurs as a result of
proper instructional techniques?
4. Why are knowledge of the subject area and the skills to be taught inadequate
to successfully fulfill the role of an instructor?
5. What is likely to occur in instructional settings if instructors pretend to know
their subject matter or engage in blutfing?
6. What are the primary benefits of an instructor having a substantial amount of
teaching and trade experience?
7. What is the difference between content identification and content selection in
the instructional planning process?
8. What is the relationship of instructional objectives to instructional planning,
execution, and evaluation?
9. To what extent are evaluation and testing synonymous?
10.  What are three personal characteristics that significantly influence the instruc-
tor’s level of effectiveness?
11. To what does the statement, “Instructors are in the people development busi-
ness” refer?
12.  What is the relationship between an instructor’s level of self-confidence and
student learning?
13. What is the implication of the statement, “Attitudes are better caught than
taught™?
14. What is the difference between an instructor’s personal characteristics and
personal behavior?
15. How do instructors benefit from involvement in school activities?
Activities
1. List the qualities of a former instructor whom you judged to be effective.
2. List the qualities of a former instructor whom you judged to be ineffective.
3. List several factors that may cause students to lose interest in a class.

13
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4. ldentify three conflicts you have observed between students and instructors.
Indicate your perception of the cause of each conflict and steps that could have
been taken to prevent it.

5. [Identify limitations you have that should be eliminated or minimized in order
for you to develop as an effective instructor.

6. ldentify strengths you have that should contribute to your effectiveness as an
instructor.

7. Explain the professional relationship that exists between the instructor and
students.

8. List professional organizations in which you currently hold membership. List
those that you plan to join.



2 LEARNING PROCESS

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

An electrician can wire a house or a technician can repair a personal computer without
knowing all the theories of electricity or electronics. Likewise, a chef may use correct
ingredients and procedures to produce a culinary delight without knowing all of the
theories involved in cooking. In the same way, an instructor may use good techniques
of instruction without knowing, in great detail, the theory of learning. However, the
electrician, technician, chetf, and instructor will be more effective if they have an
understanding of the basic theory related to specific job techniques.

People learn in many different ways—by reading, listening, watching, doing,
thinking, and solving problems. The success of these learning processes depends
on several elements, of which intelligence, attention, and interest are overriding
forces. The intellectual abilities through which one acquires, processes, and applies
information play a central role in learning. The ability to reason, see relationships,
and solve problems can be facilitated by instruction, but people differ in their intel-
lectual abilities and learning potential.

Regardless of the student’s learning potential, no instructional approach can suc-
ceed if it fails to hold the student’s interest and attention. It is much easier to learn
when the learner is interested; it is most difficult when interest wanes. The learner’s
attention varies depending on the subject, the level and quality of instruction, and the
learner’s previous experiences in and out of the classroom. Realizing that students
have varying attention spans and that some learn more rapidly than others, the ef-
fective instructor varies instructional strategies. The instructor must use techniques
that interest the largest possible number of individuals.

15
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The exact nature of the learning process that occurs within the brain is unknown.
However, a substantial body of knowledge gained by observation and research provides
insight into the conditions facilitating the learning process. The effective instructor
operates at a high level of problem solving and should know much of the body of
knowledge related to learning. This knowledge enables the instructor to establish the
conditions essential for efficient and effective learning.

LEARNING THEORY AND PRINCIPLES

Learning occurs as an individual develops new associations based on experience. The
associations involve a mental process, although in many cases there is also a physical
component. Though learning is affected by many external factors, it is primarily an
internal event occurring in the brain. The chemistry and neurology are not completely
understood, but it is known that all of the associations (learning) are stored individu-
ally in brain cells.

Early psychologists such as Ivan Pavlov, Edward Thorndike, Robert Gagné
(gon-yea), B. F. Skinner, and more recently Jean Piaget (pia-zhay), and David
Ausubel have developed substantial knowledge through years of research. Ad-
ditional research has been conducted relating to the chemical and neurological
structure of the brain, connections with the nervous system, and relationship of
the left and right halves of the brain. Volumes of literature are available to the
instructor who wishes to understand more about the learning process. For the
beginning instructor, it is important to understand the basic theory and principles
related to learning.

Learning Through Experience

Learning is a dynamic process in which the learner is the central figure. The instructor
can help the learner develop new associations, but the instructor cannot learn for the
student. Learning through experience involves the acquiring of information and as-
sociating it with previously gained information. Educational programs are systematic
efforts to facilitate learning and affect behavioral changes.

Learning is not limited to school or other structured learning environments. As-
sociations result effortlessly from experience, and learning can be incidental. For
example, the advertising industry is built on the premise that individuals behave on
the basis of learning. Nevertheless, instructors should recognize that direct attention
and deliberate effort result in the most thorough learning. The instructor directs the
attention and effort of the learner so that the individual learns efficiently.

People develop learning skills gradually. They encode and decode information
according to individual learning styles. Group instruction is therefore difficult as the
instructor’s presentation style may not be equally beneficial for all learners.
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People respond to new stimulation as it relates to existing knowledge. The person’s
learning style and previous knowledge influence associations and learning. Learning
often involves proceeding through various levels of knowledge, starting with simple
elements and building gradually to complex systems. Frequently, progress at higher
levels is not possible until certain lower level skills are mastered. For example, a
student who cannot subtract efficiently will be continually frustrated by attempts to
learn division.

Learning Related to Behavior or Performance

Instructors must distinguish between the learning process and student behavior or
performance that indicates learning has taken place. Instructors may be too quick to
judge learning by inadequate observation of the student’s performance. performance
being broadly defined in this context as anything the learner does to indicate that
learning has taken place. The absence of a correct behavior does not necessarily mean
that no learning has occurred. For example, people may forget the name of someone
they know quite well. Everyone experiences this inability to retrieve information
stored in long-term memory. Therefore, an individual’s performance at a particular
time may not be a clear indicator of knowledge. Many things are retained for only
a few moments in our short-term memory before being lost altogether. Even those
that are retained in long-term memory may be difficult to recall in certain situations.
Learning that has a substantial physical or motor component presents fewer problems
of retrieval than abstract learning.

Psychomotor Learning

Psychomotor learning is the development of associations that have a substantial
physical or motor component. This mental-physical learning involves gross motor
skills including the general coordination and balance involved in walking or run-
ning. Psychomotor learning also involves fine motor skills that are more specific and
differentiated and require substantial hand-eye coordination. Fine motor skills are
needed for writing, carving, or making electrical connections. Psychomotor skills
typically develop gradually, and their refinement requires practice. Most skills require
a standard set of manipulations with slight variations based on physical differences
among individuals. This sequence of motions allows an individual to become highly
efficient in performing a given task. One of the instructor’s primary challenges is to
determine and relate the sequence of movements that will develop the learner’s skill
to the highest possible degree in the shortest period of time.

Cognitive Learning

Cognitive learning is the development of associations that have minimal physical
involvement outside the brain. It includes everything from complex insights to the
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simplest associations between stimuli (things brought into the learner through the
sensory mechanism, for example, sight, touch, or hearing). Cognitive learning is often
classified according to complexity. These levels of learning and chaining of associations
have substantial implications for instructional sequencing. Cognitive learning includes
simple associations between stimuli, such as smoke and fire, or between responses,
like inserting a key in a lock and turning it. Cognitive learning also includes complex
sets of associations. Bits of information are not individually stored but are part of a
complex system of coding, sorting, filing, and cross-indexing.

While the instructor can help students form new associations, new learning
can only result from thinking. New associations develop from thinking about past
experiences as connections are made between bits of information already stored
in the brain. In this regard, thinking is similar to behavior because it leads to
or results from learning rather than being learning. Nevertheless, thinking does
involve active use of previous knowledge; it does not occur in a vacuum. It must
be recognized that people vary considerably in their ability to learn from both
external and internal stimuli.

Role of Memory in Learning

Memory is a key factor in learning because information received by the learner must
be organized, or mapped, into the memory. Learning theorists disagree on the ditferent
processes involved in short-term versus long-term memory. However, it is generally
agreed that associations must first be stored in short-term memory before being pro-
cessed and stored in long-term memory.

Some associations that are stored briefly in short-term memory are not retained.
Forgetting is an interesting phenomenon that occurs when one is unable to retrieve a
previously learned association from long-term memory. The association is not gone,
but 1t is not retrieved because of strong confusion with other, similar associations.
For example, a common spelling rule states, “i before e, except after ¢.” There are
exceptions to this rule, and when the learner becomes aware of the exceptions, some
confusion may result because of the strong association previously learned. This confu-
sion may affect the spelling of words that follow the general rule. Therefore, confusion
between competing associations can cause one to fail to retrieve information stored
in long-term memory.

Everyone has experienced reading a page and suddenly realizing that the material
being read was not being processed. This happens when thoughts or other stimuli such
as sounds, smells, sights, or pain sufficiently distract the reader so that some of the
words do not register in short-term memory. When this happens, information does not
enter into long-term memory until it is reread or encountered in another way.

This happens because the brain exercises a gating function in dealing with incoming
stimuli. Although the chemical and neurological process is not completely understood,
it is known that all incoming stimuli are screened for relevance. Neuro-mechanisms
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close the gate on most stimuli and open the gate for stimuli sufficiently important to
enter the consciousness. These stimuli make connections (synapses) in the midbrain
that result in the stimulation of the higher brain, or cortex. Only stimuli that reach
the cortex become part of the person’s conscious awareness. When concentrating on
material to be learned, the individual deems it relevant and, as a result, other stimuli
are gated out.

A significant implication for teaching is that the attention and interest of the learner
are central factors in transterring information into conscious awareness and ultimately
into long-term memory. Material mapped into memory is systematically selected be-
cause it can be used for future reference. This material is systematically filed just as
items in a warehouse are stored according to size and color so that they can be found
quickly and easily. Information transferred into long-term memory is organized on
the basis of associational patterns.

Each person’s associational patterns are unique, although many patterns are simi-
lar. This similarity can be observed in word-association games. Most individuals in a
given culture respond the same way when presented with one part of an association.
For example, most Americans respond with the word “blue” when given cues of “red,
white, and ___." The dissimilarities in associational patterns can be observed when
considering words that do not have a single, expected association such as the words
“mountain,” “river,” “'sky,” and “dog.” Terms of this type reveal differences in the way
associations are mapped.

The role of memory in learning has important implications for the effective instruc-
tor. Since information is stored in an organized rather than random way, instruction is
most effective if new information can be related to existing associations. Also, learn-
ers are most motivated to learn something that is relevant to their current interests or
future needs. Motivation is important for short-term attention and even more so for
the active information processing that leads to long-term memory.

EANTS

LEARNING PROCESSES

People learn in numerous and varied ways. Because learning is a complex, individual
process, the effective instructor must understand the various steps involved in order to
select strategies that facilitate learning for each student. Most instruction takes place
in group settings where facilitating individual learning becomes an obvious challenge
for the instructor.

Learning by Trial and Error

A baby responds to discomfort by kicking and crying. If the discomfort is caused
by hunger. the kicking and crying stops when the child is fed. After a few weeks the
child learns that a particular cry brings food. Of course, the mother learns that cry
too. Later the child and mother learn that other activities, such as reaching for a cup,
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indicate the desire for food. The baby and the mother have learned to communicate
by trial and error. The baby makes all kinds of movements and noises until the food
comes. Eventually the baby selects one kind of behavior to bring about the desired
response from the mother.

Adults also learn by trial and error, although the trials are seldom random. Because
of past experiences and their ability to reason, adults do not have to make as many trials
before acquiring the necessary results. Everyone uses trial and error to some extent.
However, contrary to popular opinion, learning things the hard way is not necessarily
the best way. In a humorous vein, it has been said that good judgment comes from
experience and that experience comes from using bad judgment.

Trial and error learning is obviously inefficient, even though the experiences
involved may create strong associations. When correct information is available,
learning can proceed much more efficiently. A direct learning process is generally
more effective than several trials leading to limited or no success before the correct
association is made.

Learning by Observation

Watching others can provide visual cues that help eliminate some of the trials a
beginner might take. However, many things cannot be learned by observation alone.
No amount of watching a pilot would provide the skills needed to fly an airplane
properly. Observing behavior aids in developing the physical movements required, but
the mental processes cannot be observed. Even narrow motor skills with few infor-
mational components, such as tying a shoelace or riding a bicycle, cannot be learned
by observation alone. The general idea may be clear, but the skill cannot be acquired
by observation. The acquisition of motor skills, such as using hand tools, walking, or
throwing a ball, requires a change in the muscle and nervous systems. This is often
referred to as psychomotor learning. This kind of learning comes only through doing
and practicing over a period of time.

Activities such as using a computer or operating a lathe are usually too compli-
cated to be learned by observation alone. However, observation is a central feature of
demonstrating or modeling, which is one of the most efficient methods of teaching.
Learners watch the instructor exhibit certain behaviors, and they can sometimes readily
imitate these behaviors. In addition to physical skills, generalized attitudes or values
can be taught through modeling as the learner gains insight by observation. Especially
when combined with verbal instructions and mediation, modeling facilitates learning
that otherwise might require long, frustrating trial and error.

Learning by Doing

Many instructors are too verbal. Words are important, and no instructor can do
without them, but words usually convey only part of the meaning. Students must
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participate to completely understand. A city youngster’s concept of a farm can never
be accurate without some direct involvement such as visiting or working on a farm.
Lectures, television, and films cannot take the place of real experience.

Acquiring physical skills obviously involves learning by doing. People learn to
drive a nail or hit a ball by executing correct movements and repeating these move-
ments until they become habit. Therefore, the instructor’s demonstration should be
followed by direct, hands-on experience by the learner.

Although often neglected, the principle of learning by doing also applies to non-
physical learning. Each major concept in a lesson should be followed by carefully
prepared student assignments that apply the new concept. Students must summarize,
review, and discuss new material. Frequently, they should translate new ideas into
their own words. Working models and performance or achievement tests that require
application of facts are effective learning by doing techniques.

While lecturing, it is possible to have the mental participation of learners as they
relate new ideas to previously learned facts. The skilled instructor gets students to
learn by doing through mental as well as physical activity.

The skilled lecturer applies this principle of learning by doing by challenging
students with rhetorical questions and allowing time for them to:

{. answer questions silently;

2. critique ideas;
3. disagree and try to defend their ideas; and

4. see specific applications of principles.

Transfer of Learning

Transfer of learning is the learning of something in one setting or situation that
permits one to gain insight or solve a problem in a similar situation. Since learn-
ing involves associations, transfer involves the association of a new stimulus or
response with a familiar one. This generalization of the old association is what
occurs when a learner applies a previously learned mathematics formula to a set
of variables in electronics.

Transfer is not necessarily automatic, although persons of high intelligence can
generally transfer more quickly and effectively than persons of low intelligence.
Teachers can facilitate transfer by continually asking students to think of alternatives,
to question, and to apply knowliedge.

A noted educator once said that there is no single subject that has the key to rational
thinking. Any subject can make a contribution, but the way the subject is taught may
make all the difference. Unfortunately some people think the mind is like a muscle that
can be sirengthened by mastering certain difficult subjects and then applied to other
subjects with greater intellectual force. This concept of learning is not generally ac-
cepted by psychologists, and careful experimentation has failed to support the theory.
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Knowledge of geometry does not help solve problems of human relations, for example,
nor does a knowledge of human relations help in learning geometry.

Learning one specific task or subject can certainly help in learning another if
the student recognizes the similarities and common elements between the two.
Knowledge of one language is helpful when learning a related language. A knowl-
edge of Latin is helpful when learning English because some English words come
from Latin. Of course, it is also true that a mastery of English helps in learning
Latin. Mathematics helps in learning electronics because mathematical principles
are a part of electronics. Simulators, such as computerized trainers used for pilot
training, have great transfer value because they mimic the exact performance of an
airplane and provide realistic training exercises. The more the learning environment
resembles the actual occupational environment, the easier it is for transfer to occur.
Use of these simulation techniques is increasing at all levels of education.

If a student learns that 3 X 8 = 24, this knowledge can be transferred to learn
8 x 3 = 24 without further instruction. With minimal instruction, the student can
then learn that 30 X 8 = 240, 8 x 30 = 240, 30 x 80 = 2400, and 80 x 30 = 2400,
etc. If such transfer does not occur, it could be because the instructor failed to
illustrate the principle in a way that brings it to mind in new but related situa-
tions. The instructor may not have emphasized the universality of the principle
or taught for transfer.

Practice is essential, but so is an understanding of the principles involved. Much
unproductive student homework can be avoided by teaching principles well and using
examples to show how the principles can be applied. Homework, however, is extremely
important, and its value should not be underestimated.

Value of Transfer. Teaching principles of learning to potential instructors does not
have much effect on their performance unless (1) the principles are applied in a variety
of practice teaching situations, and (2) the relationship between the principles and
specific teaching situations is evaluated and emphasized.

Some people believe that in vocational and technical education there is little
need for transfer as specific techniques are taught and used on the job as soon as
the student completes the course. However, with today’s rapidly changing technol-
ogy, knowledge of principles rather than just procedures allows students to adapt
to changing situations.

All courses should develop the student’s ability to see the relationship between
basic principles and practical uses. Most of the emphasis in transfer of learning is on
positive transfer in which previous learning facilitates new associations. However,
transfer may also inhibit learning. Negative transfer is the interference of something
already learned with new learning. This often occurs when elements of learning are
similar and become confused with one another instead of being associated. Negative
transfer may also occur when students have learned to do something incorrectly, and
the instructor tries to teach them the correct procedure. The old learning gets in the
way of the new procedure.
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Teaching for Transfer. Instructors can aid the positive transter of learning by:
1. making sure underlying principles are fully understood:
2. helping students see the relationships between various parts of a subject and
between two difterent subjects;
3. letting students know when to expect transfer and how to facilitate it and
benefit from it;
4. using projects, problems, and questions to give practice in transfer; and

5. giving attention to individual learning styles.

Learning Curves and Plateaus

A learning curve is a two-dimensional description of the gradual progress made as
one learns a skill over a period of time. See Figure 2-1. Since the changes are gradual,
the points on the two-dimensional graph reveal a gradual curve when linked together.
During the trial and error stage of learning, little progress is made as trials produce
errors. With continued practice, instructor feedback, increased understanding, and
improved linkage between the neural and muscular systems, the learner begins to
progress more rapidly.
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Figure 2-1. Learning curves reveal an irregular pattern of improvement by the learner
over time.
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Progress continues until performance gradually levels off at a plateau, after which
increased learning may occur. However, at some point, individuals reach the upper
limit of their ability in a given area. It is difficult to distinguish between a plateau
with the potential for additional progress and the point of overlearning beyond which
further practice does not lead to improvement. If horizontal and vertical connecting
lines are drawn between the points, the lines form steps instead of a smooth curve.
The terms learning curves and learning steps describe graphic representations of the
progress an individual makes in the process of learning.

Learning plateaus are like landings in a long flight of stairs. They are particularly
evident in the development of psychomotor skills, which are complex combinations
of physical coordination and mental processes. After mastering the steps of a skill,
students may become discouraged because they appear to be making little progress
toward a higher skill level. One cause may be that the learner knows how to perform
the skill or task but has not practiced it enough to make it a habit. The learner must
think about each step of the procedure as it is performed. At this point, the learner may
feel that further progress is impossible and may wish to give up. Golfers and other
athletes experience plateaus in developing their game. Students should be informed
of this characteristic of learning so they will recognize it as common to everyone who
strives for perfection.

Learning plateaus are typically overcome by continued practice, assuming the
physical movements are correct. Specialized instruction may be required to overcome
the plateau if performance techniques are flawed. As practice and efforts to learn
continue, the process gradually becomes as automatic as walking is to most people.
Then progress is again possible, just as running is possible after walking has become
automatic.

Delays in progress often occur as one strives to develop an additional level of skill.
Once the procedure is thoroughly understood, the solution is generally to continue
practice until the movements become automatic, and the procedure can be done without
thinking. The mind is then free to concentrate on adapting to changing conditions.

Several plateaus may be encountered in learning procedures requiring a high degree
of skill. The instructor should:

1. recognize the existence of plateaus;

teach students about plateaus in learning;
analyze student performance to detect flaws that require remedial instruction;
help increase the learner’s understanding of the task;

emphasize the need for additional practice;

SNSRIl

recognize that emotions such as fear, hate, and boredom may create plateaus
in learning because the student’s mind is not free to concentrate on the task
being learned; and

7. provide encouragement and continued practice so the steps of a procedure become
automatic and the student can concentrate on the next phase of achievement.
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Plateaus of long duration may mean that ( 1) improper habits have been formed. (2)

material being studied is beyond the student’s ability. or (3) the instructor has failed
to give needed assistance and motivation.
Repetition or Practice. Cognitive learning and psychomotor learning are bolstered
by frequent repetition of the same pattern of relationships. While a single trial
can result in learning, most instructional strategy recognizes the value of repeti-
tion or practice. For example, only one trial may be required for a child to learn
that a stove is hot even though no flame is present. Obviously this is a dramatic
event in which a strong sense of pain is associated with an event. Most classroom
events are not this dramatic or sensory: therefore, most learning takes more than
a single trial.

As the learning task becomes more complex and involves more associations,
repetition becomes increasingly important. Little or no repetition may be needed
for simple or isolated behavior like verbalizing the names of objects or pronounc-
ing words. However, practice does become important in applying abstract theories,
using mathematical or statistical principles to solve problems, or developing such
higher level skills as playing a musical instrument or learning to use a personal
computer.

Too frequently there is not enough time for the needed repetition or practice in
school settings. As a result, the learner may not develop the necessary level of skill.
Usually, frequent, short periods of repetition are better than long periods of repetitive
practice, especially if the learner begins to tire or lose interest. This is why review
sessions, frequent quizzes, and drills are so important in the learning process.

Feedback and Reinforcement. Both the instructor and the student assess learning
by observing the student’s behavior or performance. These evaluations provide im-
portant feedback regarding the teaching-learning process. Practice does not involve
precise repetition of the same behavior. Instead, behavior varies slightly with each
trial and may yield different results. These different results teach learners about the
relationship between specific behaviors and results. By using this feedback, learners
gradually become more skillful. As a result, performance increases with practice until
a plateau is reached, or the skill is mastered. or the learners reach their maximum
performance level.

All behavior produces some outcome, and therefore individuals receive feedback
that creates positive or negative reinforcement. Reinforcement guides behavioral
change and provides motivation for continued action. Reinforced behaviors tend
to be repeated. and behaviors that are not reinforced tend to be extinguished. Re-
inforcement is usually effective when it is immediate. Self-instruction materials
make use of this principle by presenting learning tasks that can be completed suc-
cessfully. These correct responses provide immediate feedback and reinforcement
in the form of success. Incorrect responses are not reinforced since the immediate
feedback spells tailure.
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LEARNING TYPES AND CONDITIONS

Learning results from associations within the brain. It is primarily an internal process,
though it may include motor or physical components. These associations may be simple
and involve only two or three elements, such as the relief of pain by wearing earmutfs
on cold ears. More complex associations involve retrieving previous associations from
long-term memory and using them to solve a new problem.

Learning is different from the natural changes created by human growth and de-
velopment. The fact that a six-year-old child can jump twice as high as a four-year-old
child is more a result of growth than learning.

Educational psychologists refer to this range of learning as types or levels of
learning. Although there are many explanations of levels of learning, one of the most
comprehensive is provided by Dr. Robert Gagné in the publication Conditions of
Learning. The levels of learning classified by Gagné fall into eight categories. These
include signal learning, stimulus-response learning, chaining, verbal association
learning, discrimination, concept learning, principle learning, and problem solving.
See Figure 2-2.

EVELS OF LEARNING

] PROBLEM SOLVING g

‘ PRINCIPLE LEARNING ﬁ

‘ CONCEPT LEARNING m

‘ DISCRIMINATION ﬁ

| VERBAL ASSOCIATION LEARNING \j

' CHAINING g

i STIMULUS-RESPONSE LEARNING Ij

l SIGNAL LEARNING ﬁ

Figure 2-2. Gagné classified the levels of learning into eight categories.
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Learning is not synonymous with performance, but a student’s performance may
be the instructor’s only means of judging how much that student has learned. To think
about the eight levels of learning, it is useful to consider the stimulus (S) to learning
as input and the response (R) from learning as output. A stimulus is anything brought
into the learner through the sensory mechanism, for example, sight, touch, or hearing.
A response 1s an observable behavior resulting from a stimulus. Responses permit
the instructor to judge the extent to which an individual has changed or learned. In its
simplest form, a system consists of input-processor-output. Using a systems analogy,
learning occurs in the processor. The association and mapping that occur cannot be
observed directly. As a result. the instructor infers learning by observing the learner’s
performance. Educational psychologists diagram the process as S-R or some variation
of this symbolism.

Instructors must focus on the internal and external conditions that facilitate learning
to apply the simple to complex levels of learning categorized by Gagné. Instructors
who use repetition and reinforcement, teach for transfer, and allow students to learn
by doing can influence external conditions.

Levels of Learning

Regardless of the level of instruction, the conditions under which learning takes place
largely determine the extent to which mental or mental-motor associations are mapped
into memory and coded into the central nervous system. To facilitate learning at this
level, instructors should (1) specify the content structure, (2) identify prerequisite
capabilities, (3) plan instruction carefully, and (4) assess learning. The fundamental
question related to learning 1s, “What new capability was created?”

Signal Learning. Signal learning takes advantage of involuntary responses like eye
blinking, nerve reflex. or salivation. The most frequently cited example of signal
learning is Pavlov’s experimentation with dogs. When feeding was accompanied by
a given sound, such as a bell. the dogs would begin to salivate when they heard the
sound, even though no food was present. The signal or stimuli produced an involuntary
response. Another example is the increased heart rate and tingly feeling associated
with fear of heights, water, or the dark.

Stimulus-Response Learning. This type of learning is more important to the typi-
cal instructional process than signal learning because it involves voluntary response
to a stimulus. Typically the responses are motor responses such as moving a part
of the body or spzaking. In tact, the stimulus itself is generally motor-related. For
example, a parent may teach a child to say “daddy” or “mama” by presenting the
stimulus (the word itself) immediately followed by reinforcement (praise, hugging,
a pat on the head) for any sound that is close. Learning to type involves stimulus-
response learning since one learns to press keys when the letters or numbers are
presented visually.
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Chaining. This simple, common level of learning involves the connection of two or
more previously learned stimulus-response patterns. The English language is replete
with verbal chains as revealed in studies of word association. Examples such as
“table and chair,” “horse and buggy,” or “lock and key” imply two ditferent objects
that one has learned about and chained together. In this type of learning, two separate
association patterns, or links, are prerequisite to the chaining. For chaining to occur
efficiently, the two links should occur close together in time. This timeliness or close
sequencing is contiguity.

Verbal Association Learning. When adults with a sizable vocabulary encounter a
new word, the chaining process occurs with ease. However, individuals with limited
vocabularies may not know the prerequisite root word, prefix, or suffix that would
enhance the verbal association. Previous knowledge of the prefix Ai and the word cycle
greatly facilitates an understanding of the word bicycle. The presentation of visual
stimuli, such as a picture, facilitates verbal association between words. For example,
a picture of a bicycle clearly shows two wheels.

Discrimination. Learning to classify and make multiple discriminations is a complex
task involving a host of variables and associations. It requires differentiation among
similar stimuli and the responses assigned to each group of stimuli. An example is
the learning that allows many young people to easily identify new car models. Each
year brings changes in body styles, motor sizes, and accessories. Young people who
fervently want to own a car can soon identify and name both this year’s models and
older ones. Each model contains a complex set of stimuli that evokes a response
(model name). When a number of these S-R connections are brought together, multiple
discrimination is involved.

Interference (an increase in the number of associations with previous S-Rs) occurs
as the learning task becomes more complex. The new chain or set of associations in-
terferes with the retention of a previously learned set of associations. This interference
is the basis of forgetting something previously stored in one’s memory.

Concept Learning. Higher levels of learning distinguish the human from other
species. Abstract representations such as up and down, near and far, between, or
beneath are concepts formed through an internal neural process. A concept is a
class or group of stimuli that have common characteristics. The stimuli may be
ideas, persons, events, or things; however, all stimuli do not refer to concepts. For
example, book is a concept, while Instructors and Their Jobs is not a concept. It
is a specific book or stimuli. Tasty food is a concept, while chocolate ice cream
is a particular food. Baseball is a concept, while the College World Series is a
particular event. In other words, a concept refers to a whole class of stimuli rather
than to a particular stimuli. For example, when students learn the concept of cubic
shape, variables of color, size, or material will not alter the basic concept. Likewise,
when the concept of middle is grasped, the learner can identify anything (animal,
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vegetable. or mincral) in terms of its position in the middle. Concepts represent
human attempts to classify experiences, even though individuals differ in their
conceptual thinking. Concepts are important to learning because they help one to
group or categorize stimuli.

Unique features of a concept vary from one concept to another. Such variations
are known as attributes. Concept attributes are important to learning because they
provide detail and description that help one to ditferentiate between two or more
concepts. For example, the concept of town may be differentiated from a city, on one
hand, and from a village. on the other hand. A town is usually less populated than a
city and usually more populated than a village. Other characteristics of town may also
be evident. such as square miles, but population is one of its major attributes, since
population can vary from town to town.

A concept may have one. two, or more attributes. For example, an apple may have
five attributes such as: color, size. form, texture. and taste. Some complex concepts,
however, may have a dozen or more attributes. Think about the concepts of equal-
ity, democracy, and happiness. Listing the attributes for any one of these concepts
is no easy task! As the number of attributes increases, the difficulty in learning the
concept increases. In learning complex concepts, students tend to reduce the number
of attributes by learning some attributes and ignoring others, by combining attributes
into a smaller number of clusters or patterns. or by giving attention to the dominant
or more obvious attributes. Teachers should use a variety of instructional methods
and techniques to teach complex concepts. Repetition, diagrams, demonstrations,
and drills may help to emphasize obscure, yet important attributes of a concept.
If teachers do not provide the emphasis needed to learn important attributes of a
concept, students may learn only the most obvious attributes, thereby failing to
understand the concept completely.

Principle Learning. Formal education is highly dependent upon the learning of rules
or generalized principles upon which future action is dependent. These principles
involve chaining two or more concepts, for example, round objects roll; gases expand
when heated: fire burns things. This form of learning involves more than memorizing
these principles; it requires understanding the inherent ideas. In fact, one can know
the idea of the principle without saying the words. From a practical standpoint. the
instructor must be certain that the learning observed is really a conceptual chain of
understanding as opposed to a verbal chain. In the evaluation process., the student
should be required to apply a principle instead of merely reciting it.

Problem Solving. Problem solving is the thought process in which previously learned
principles are applicd to a new situation. Problem solving involves the application of
principles to make decisions or control circumstances. Because a lengthy chain may
be involved in each of several principles applied to a given problem, the learner must
first define the goal or problem. Once the goal is clearly in focus, the relevant principles
must be recalled. The next step is the critical thought process through which the human
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mind combines or interrelates the principles. Sometimes a flash of insight reveals the
solution, and a new higher order rule emerges for the individual’s use.

As instructors gain insight into the ways people learn, they become increasingly
effective. Because learning depends on experience, teachers do more than dispense
information; they facilitate learning.

The principles and theory of learning are incomplete and, at best, can only provide
guidance. Educational psychology is not an absolute science based on consistent,
predictable laws like those that govern chemistry or physics. Nevertheless, instruc-
tors can use basic principles and processes to create instructional strategies that do
facilitate learning. Effective instructors understand that learning must directly involve
students, enabling them to gain a depth of understanding that maps the associations
into long-term memory. In order to function effectively and make wise decisions,
instructors must also understand the various levels of learning through which students
progress and the part that repetition, reinforcement, contiguity, and prerequisites play
in education.

Variables involved in instruction include (1) learners and their assets and liabilities,
(2) instructors and their personal and professional differences, and (3) the instructional
setting. Instructors must take these variables into account as they apply the theory
and principles of learning. Teaching involves a substantial amount of decision mak-
ing. Successful instructional decisions result from (1) knowledge of the subject being
taught, (2) knowledge of the principles of learning and instruction, (3) an understanding
of the learner’s interests, abilities, and limitations, and (4) a careful consideration of
timing and appropriateness under a given set of circumstances.



REVIEW

Questions
1. What are three primary factors that control an individual’s learning?
2. In what way is learning defined as a mental process?
3. To what extent can learning occur in the absence of experience?
4. Must an individual’s experience be purposeful for learning to occur?
5. How does prerequisite knowledge or skill influence learning?
6. What is the difference between learning and behavior or performance?
7. What distinguishes psychomotor learning from cognitive learning?
8. How can the thinking process result in learning?
9. How is forgetting related to long-term memory and the learning process?
10.  What limitations are taced when attempting to learn to play a game by obser-
vation only?
11.  How can learning by doing be incorporated into the lecture method?
12.  Detine transter of learning.
13. Define negative transfer.
14, To what extent can an individual be taught to transfer?
15. What is the ditference between a learning plateau and an individual’s upper
limit of ability?
16. To what extent is feedback and reinforcement possible without an instructor
present during the learning process?
17. What is the principal factor that distinguishes a lower level of learning from
a higher level of learning?
18.  What type of learning takes advantage of involuntary responses?
19.  What learning principle is applied when an instructor compliments a student?
20. What level of learning is exhibited when learners name and describe tools
used in their area of specialization?
21. At what learning level does thinking result in new associations based on

the relationship of two or more principles being applied to solve a given
problem?

31
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Activities

l.

Describe a learning event that involves the association of some new knowledge
with information previously acquired.

Discuss factors that should be considered by an instructor helping a student
develop a psychomotor skill.

Ask three or four of your classmates to describe their visual image when

you say “mountain,” “sky,” “dog.” Record their responses and indicate the
instructional implications.

Describe the impact that observation has upon trial and error learning.
Discuss how an instructor teaches for transfer.

Make a sketch of a learning curve showing that the learner over learned a skill.
Label the horizontal and vertical axes and parts on the curve.

List three examples of positive reinforcement.
List three examples of negative reinforcement.
Describe a learning event diagrammed S-R.

List eight levels of learning as categorized by Gagné and explain the concept
of prerequisite learning as it relates to these levels.

Describe learning as an input-processor-output system.




INFLUENCES ON LEARNING

_INSTRUCTORS AND THEIR JOBS

INTRODUCTION

The instructor’s knowledge of principles that influence the learning process is
of little benefit without an understanding of key variables in the application of
educational theories. Three sets of primary variables that influence learning are
those related to the {earner, the instructor, and the instructional process.

Variables that relate to the learner have the greatest influence since the individual
learner is the central figure in the teaching-learning process. Each individual is
made up of a myriad of physical, emotional, and intellectual characteristics as
well as interests, attitudes, and experiences that influence the outcome (learning)
resulting from a given educational experience.

The instructor introduces another set of variables to the teaching-learning
equation. Just as no two individuais are alike, no two instructors are alike. Inter-
action between one instructor anc a learner or a group of learners differs from
the interaction of another instructor and other learners. While some principles of
human interaction can be used by all instructors, the exact manner in which these
principles are applied varies with each instructor.

For purposes of discussion. the instructional process is described separately for
learners and instructors, but in reality these three sets of variables interact in the teach-
ing-learning interface. The instructor’s technical competency and manner of executing
and evaluating instruction exert a substantial influence upon the learner’s success.

INDIVIDUAL DIFFERENCES

While no two individuals are alike. from an instructional standpoint, it is important
to recognize which ditterences among individuals cause them to learn differently.
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Individuals differ in their physical characteristics, such as height, weight, and color
of eyes and hair. These physical characteristics have little or no effect on learning.

The instructor must be sensitive to an individual’s other, less obvious differences,
which have a tremendous impact on learning. These differences include mental ability,
personal interests, emotional stability, experience, and knowledge. As a result of basic
potential, training, and experiences, learners differ widely in what they have learned
and the level of competency they can reach in a given period of time.

Certain learners respond best to one approach while others respond best to another ap-
proach. For example, some learners respond to visual materials while others respond better
to materials presented orally. Genetic differences lead to differences in learner capacity and
potential. Likewise, individuals develop differently because of their environment and their
experiences. These differences cause differing responses to instructional strategies.

The fact that individuals differ provides a significant challenge to an instructor.
The effective instructor consistently observes, listens to, and tries to understand each
student. In casual observation of an instructor and a group of learners, one tends to
notice an instructor teaching and a learner learning. The instructor, however, must
understand and teach each individual in the group, as only individuals within the
group learn. Some members of the group will need guidance, encouragement, extra
instruction, more practice, or more challenging assignments than others. Decisions
must be made regarding each individual’s level of achievement, and ways must be
found to help learners achieve maximum potential.

Individuals differ in emotional maturity, ability to understand complex concepts,
physical coordination, learning speed, and in other ways that may influence their per-
formance in a learning situation. The instructor must know each member of the group
as a unique person in order to facilitate individual learning. This is one reason why
large classes are often unsuccesstul and why mass media, such as radio and television,
can only supplement the instructional process.

Diversity

In the years ahead, instructors can expect to have a greater number of students from
a mix of ethnic and racial backgrounds. Judy and D’ Amico, authors of Workforce
2020, discuss gradual changes in the ethnic and cultural composition of the Ameri-
can population. Based on Census Bureau projections, Judy and D’ Amico report that
the proportion of African-Americans, Asians, and Hispanics is increasing gradually
yet steadily in the American population. In fact, by 2020, white non-Hispanics will
comprise little more than 64% of the total population, down from 80% in the 1980s;
African-Americans will comprise almost 13%, up from 11% in 1980. In terms of per-
centage growth, Asians will be the most rapidly growing minority group in America.
Asians will represent more than 6% of the total population by 2020. In terms of
numbers, Hispanics will far exceed all other minority groups, increasing from 9% of
the population in 1990 to more than 37% by 2020. The diversification of America’s




Chapter 3 —Influences on Learning 35

ethnic and racial composition is more noticeable in some geographic regions than
in others. While ethnic and racial changes appear to be slow in the Northeast and
Midwest, changes in the western and southern regions of the country are occurring
rapidly. In fact, Judy and D’ Amico report that by 2020 individuals of Hispanic origin
will comprise 42% of California’s total population; Asians will comprise 18%, and
white non-Hispanics will comprise about 33%.

Another factor impacting the learning environment may be the gender composition
of individual classes. The number of males and females enrolled in courses and pro-
grams nontraditional for their gender is expected to continue to increase. In particular,
as the number of females entering and remaining in the workforce continues to increase,
so do the numbers of females preparing for traditionally male-dominated occupations.
It is not unusual for females to be enrolled in programs such as agriculture, automo-
tive mechanics, computer technology, or welding. Likewise, an increased number of
males are opting for work and study in traditionally female-dominated occupations
such as vocational business education and healthcare. Regardless of the age, racial,
ethnic, cultural, gender, or educational background of learners, the instructor should
develop ways to manage student behavior effectively.

Educational and Economic Disadvantages. Various labels have been used to identify
students who are at risk of failure or dropping out of school. These learners are in
an environment or have certain characteristics that impede learning, and they require
special services and assistance in order to succeed in vocational and technical education
programs. Two of the most commonly served groups are students with educational
disadvantages and those with economic disadvantages. Students whose overall grade
point average is less than a 2.0 on a 4.0 scale, who fail to pass a minimum high school
competency examination, or who have standardized scores in the lower 25th percentile
of their class are generally referred to as having educational disadvantages.

Individuals whose family incomes are at or below the poverty level as determined by
the Secretary according to the latest available data from the Department of Commerce
are said to be economically disadvantaged. Such individuals qualify for the free school
lunch program and are eligible for Aid to Families with Dependent Children (AFDC).
A student who is educationally disadvantaged may not necessarily be economically
disadvantaged; and the converse is true, a student who is economically disadvantaged
may not necessarily be educationally disadvantaged.

Today, more than ever before, instructors can expect a disproportionate number
of students from special populations in their classes. Because of the differences in
cultural and socioceconomic tactors, ethnic background, values, abilities, and other
factors, it is difficult to impossible to develop a comprehensive list of characteristics
that apply to all learners who are educationally or economically disadvantaged or to
predict their success or failure.

However, as a group, students who have educational disadvantages and students
who have economic disadvantages are more at risk of failure or dropping out of
school than their peers. Research reveals that some of the characteristics of learners
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with educational disadvantages may be a lack of self-confidence, a poor educational
background, low scores on intelligence tests, no parental guidance, disruptive be-
havior, and easy discouragement. Learners with economic disadvantages tend to
lack interest in steady employment, have low expectations for achievement, depend
on public assistance programs, have poor health and nutrition, have poor personal
hygiene habits, have no entry-level employment skills, and lack opportunities for
employment training. Due to previous failures and dissatisfaction with school,
many of these students enroll in vocational and technical education programs in
hopes of finding relevant instruction that will prepare them for a job. Such students
pose challenges and opportunities tor the instructor. They may require remedial or
developmental work before they are able to achieve the program objectives.

Basic vocabulary lists, practice problems with sample solutions, clear and simple
written and oral directions for assignments, and various types of instruction sheets
can help give all students an added measure of confidence. Some of these students
need only a little extra coaching from a competent and caring instructor and an op-
portunity to be successful. Student organizations, school clubs, or classroom teams
that require active student participation are ideal for developing leadership and fol-
lowship skills. This is especially true when students are involved in a project where
they perceive some intrinsic or extrinsic rewards.

Inclusion. Federal laws mandate that all students be educated in the least re-
strictive environment to the extent possible. The regular classroom is the least
restrictive environment for many students. The Education for All Handicapped
Children Act guarantees that all children with disabilities are entitled to a free,
appropriate public education and that an individualized education program (IEP)
be developed for each child. An /EP is a written plan that specifies instructional
goals, related services, and any special education or accommodations the student
may need. Instructors are expected to serve on the IEP team, along with other
school representatives, the child’s parents (or a legal guardian), and the child, if
possible. Instructor participation in the IEP process can help to answer questions
and alleviate many concerns regarding the inclusion of students with disabilities
in the regular classroom.

Instructors can communicate the prerequisite knowledge, skills, attitudes, and
behaviors necessary to acquire employment in a given occupation, and they can
use occupational analysis, commercially prepared materials, and advisory commit-
tees to identify logical exit points in their respective programs that offer potential
employment for program completers. As a member of the IEP team, an instructor
has an opportunity to provide valuable input for the annual goals and short-term
instructional goals for a student. Specific course requirements, expected outcomes,
beginning dates and the duration of special services, and tests or other information
to be used in identifying whether or not the student has achieved the prescribed
goals are included in the IEP.
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Instructors have legitimate reasons to be concerned about the inclusion of students
with disabilities in their classrooms and laboratories. The definition of “disabilities”
in the legislation is very broad. The Americans with Disabilities Act (ADA}) detines
an individual with a disability as a person who has “a physical or mental impairment
which substantially limits a major life activity, has a record or history of such an
impairment; or is regarded as having such an impairment.” For example, individu-
als who have been evaluated as being mentally retarded. hearing impaired. speech
impaired, visually impaired, emotionally disturbed, orthopedically impaired. or who
have specific learning disabilities are protected under the ADA. However, only those
students with a disability who can benefit are integrated into the regular classroom
setting. Some students may have disabilities so severe that inclusion in the regular
classroom setting is not appropriate.

Given such a diverse group of students, an instructor may ask: “How will I evaluate
this student?” “Shouldn’t this student be expected to perform the same tasks as all other
students and with the same degree of proficiency?” The fact is, all students perform
some tasks better than other tasks: and few students perform a given task at the same
level of proficiency. While research ofters conflicting results on the impact of inclu-
sion upon the academic and social development of students with disabilities, schools
as well as places of employment must comply with the regulations of the ADA.

Instructors who convey a positive attitude to students, parents, administrators, and
other teachers and who remain flexible and sensitive to the special needs of students
with disabilities have a greater chance of being successtul. Instructors who are able
to adapt instruction for students with a wide range of disabilities can create a positive
learning environment and manage a successtul inclusive classroom. Other aids to
successtul inclusion are developing specific criteria for inclusion so that all students
know and obey class rules, assessing students frequently and giving constructive
feedback, preparing students without disabilities to interact freely and positively with
all students, and developing one’s own professional expertise to better meet the needs
of students with disabilities.

Aptitude, Ability, and Achievement

An individual’s capacity to learn is of primary importance to the instructor. Students
cannot learn material beyond their capacities regardless of the time or instructional
method used. While educational processes tend to make a group of students seem alike,
substantial differences in individual capacity continue to exist within the group.

In addition to differences in learner capacity, Piaget and others contend that certain
types of learning are possible only after certain prior development has taken place.
Instructors must recognize that students may not comprehend the subject matter or
gain from a given learning experience unless they have certain prerequisite informa-
tion. Even though the material to be learned is within the learner’s capacity and may
be understood later, it is quite passible that circumstances at the moment will not
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allow learning to occur. Learners clearly differ in their general patterns of strengths
and weaknesses. Some are strong in verbal abilities but weak in quantitative or spatial
abilities, while others have the opposite pattern of strengths and weaknesses.

Aptitude. Aptitude is an individual’s potential to achieve in a given area. It is the
potential, or “built-in” characteristics, that can be developed through training and
experience. For example, a student may have aptitude for music, but not be able to
play an instrument due to lack of training.

Aptitude tests attempt to measure or predict what the student can do after appropri-
ate educational experiences. The specific aptitude that has the greatest impact on most
cognitive learning in the school setting is intelligence (the potential to learn).

Ability. Ability is an individual’s actual level of performance as contrasted to aptitude. It
refers to what a student can do after education or experience. While a skilled carpenter
with a sore hand may not perform well on a given day, the ability to perform still ex-
ists. A sick student may fail an examination, but the ability to demonstrate technical
competency is only temporarily impaired due to the illness.

Achievement. Achievement is the attainment of specific goals based on given standards.
When a student earns a high grade in a course, achievement is attained as measured by
the instructor’s standards. A good aptitude test, perhaps given years before the course,
would have predicted such an outcome. When an aptitude test predicts success but
achievement does not result during the educational process, it may be concluded that
the student’s interest in the subject, the instructor’s methods, or other factors have
affected learning.

If a student receives good grades in mathematics but not in English, a difference
in aptitude for the two subjects may exist. Also, one teacher may be doing a better job
or may have different standards than the other. Additionally, the student may simply
work harder in mathematics than in English. Such factors (and many more) must be
considered in understanding the achievement of a student.

Intelligence and Learning

Intelligence is the ability to learn. It is measured by assessing an individual’s learning speed
and ability to solve problems, understand relationships, and deal with abstract ideas.

Controversy continues regarding the amount of one’s intelligence that is predeter-
mined by genetic structure and the impact environment has on intellectual development
and, especially, on measured intelligence. The most common position currently taken
in the scientific community is that each individual’s unique genetic pattern sets upper
and lower limits on the possibilities for development. Very few individuals maximize
their aptitudes. It is the instructor’s responsibility to help learners achieve at increas-
ingly higher levels.

1Q (intelligence quotient) is a means of relating general aptitude to age. The Stanford-
Binet Intelligence Scale, originally developed in 1908 by Alfred Binet, is designed to
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be administered on an individual basis. The scales are standardized by mental age and
compared to one’s chronological age to provide an intelligence quotient.

The Wechsler scales (WISC & WAIS) measure several different verbal and perfor-
mance abilities. The Wechsler scales are standardized by mental age and are compared
with the individual’s chronological age. Measures secured through use of these scales
compare favorably with those from the Stantord-Binet.

The Lorge-Thorndike Intelligence Test was developed to test students in group settings.
The test has five levels from kindergarten through the twelfth grade. Levels one and two use
nonverbal tests and levels three, four, and five include both verbal and nonverbal tests.

The Davis-Eells Test places more emphasis on problem solving and less on verbal
abilities. This test allows individuals to use several options to solve problems.

The California Test of Mental Maturity was constructed to measure intelligence
as reflected in the individual's capacity to learn, solve problems, and respond to new
situations. This test has five age levels and focuses on logical reasoning, spatial rela-
tionships, numerical reasoning, verbal concepts, and memory.

While 1Q tests may yield a single score, they do not measure a single aptitude or ability.
A large number of correlated yet ditterent aptitudes are involved in intellectual functioning.
No single aptitude or ability can be designated as intelligence. See Figure 3-1.

No simple, direct relationship exists between an 1Q score and the size or functional
efficiency of a particular area of the brain. Presently there is no common agreement
concerning the number ot human aptitudes that exist or how these aptitudes are related.
Nevertheless. most of those who study this phenomenon accept the general develop-
mental ideas of Piaget concerning the emergence of specitic abilities as opportunities
are provided for individuals to engage in specific developmental tasks.

Intelligence always refers to aptitude rather than achievement. An individual can
be very intelligent yet accomplish very little in an educational setting. To compare one
person with others of the same age, the person’s score on a given intelligence test can be
compared with the average score of hundreds of people of the same age. A person may
score equal to, higher, or lower than the average of others of the same age. If the score of
a 12-year-old student is the same as the average of thousands of other 12-year-olds from
a given population for which the test was constructed, the student has an 1Q of 100.

Traditionally, IQ was a ratio of mental age (MA) and chronological age (CA). The
formula. 1Q = (MA + CA) x 100, was used to derive [Qs. For instance, if a 10-year-old
had a mental age of 12 years. the mental age (12) was divided by the chronological
age (10) and multiplied by 100, giving an 1Q of 120. A mental age of eight and a
chronological age of 10 would result in an 1Q of 80. The Stanford-Binet Intelligence
Scale shows the distribution of intelligence quotients. See Figure 3-2.

The 1972 Stanford-Binet standardization testing program revealed that the average
mental age in the United States had shifted upward, and, as a result, a child five years
of age must have a mental age of five years and six months to be classified as average.
As aresult, 1Q is now derived at each age level rather than calculated as a direct ratio
of chronological age and mental age.
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Developed
Author(s) P
or Revised
Stanford-Binet Intelligence Scale Binet 1908 Individual
First Revision Terman 1816 Individual
Second Revision Terman 1937 Individual
Third Revision Terman & Merrill 1973 Individual
Wechsler Intelligence Scale for Children | \yochgier 1949 Individual
(WISC)
Wechsier Aduit Intelligence Scale .
(WAIS) Wechsler 1955 individual
Lorge-Thorndike Inteiligence Test Lorge & Thorndike 1957 Group
Davis-Eells Test of General Davis & Eells 1953 Group
Llntelligence or Problem Solving
California Test of Mental Maturity Suilivan, Clark, & Tiegs 1963 Group

Figure 3-1. Intelligence test are designed to be administered in individual and group

settings.

DISTRIBUTION OF INTELLIGENCE QUOTIENTS

1Q Percentages
Person
148 or above 14
| Very Superior 133 - 148 2.14
| Superior 117 - 132 _13.59
High Average 109-116 17.065
Normal or Average 92 - 108 34.13
Low Average 84 - 91 17.065
Dull or Borderline 68 - 83 13.59
Mild Retardation 52 - 67 2.14
Retarded 51 or below 14

Terman, L. M., & Merrill, M. A. (1973). Stanford-Binet Intelligence Scale Manual {3rd ed.). Boston: Houghton
Mifflin

Figure 3-2. Intelligence is distributed across a wide range from high to low with the
largest percentage of people in the middie.

The growth of mental ability, like physical growth, is more rapid during the early
years of life and then gradually levels off. For practical purposes. it can be assumed
that full mental maturity is reached by most people between the ages of 20 and 25.
The mental growth of a very intelligent person is faster and continues to a higher level
than that of the person of average or below-average intelligence.

A true measure of intelligence can be expected if (1) the intelligence test is well-
constructed, (2) the person being tested is from the same cultural background assumed
by the test development team, and (3) the test is taken under ideal conditions when
the individual is free from emotional or physical discomfort.




Chapier 3 —Influences on Learning 41

Under these conditions, the same test or similar forms of the test could be adminis-
tered to an individual at different times during life, and the 1Q would remain relatively
stable, although the MA and CA would increase. The intelligence quotient is fairly
constant for most individuals: however, the mental growth rate may fluctuate.

Factors such as intensity of interest, attitudes resulting from home conditions, and
physical and emotional health may affect scores on a specific intelligence test. These
same factors also affect success in learning.

Achievement is based on morce than 1Q. What a person does with intelligence
depends on opportunity, general health, motivation, and other factors. Under the right
conditions of education and environment, the individual with a measured intelligence
of average or below can make contributions that are superior to those made by people
of greater intelligence. Instructors must not limit an individual’s performance level by
low expectations any more than they should frustrate a learner by demanding a higher
level of performance than aptitude and ability permit.

Physical Characteristics and Learning

Physical characteristics give little or no indication of intelligence, ability, or person-
ality. An instructor’s feelings and attitudes toward physical characteristics. however,
may cause distortions in observation. Over generalizing from one or two examples
can cause misjudgment. One may perceive differences that are not really there. An
instructor who thinks high foreheads indicate high intelligence is more likely to think
that students with high foreheads achieve better.

The professional instructor does not put all people of the same sex, age, or race into
one classification. Very little can be determined about a person’s ability or personality
from physical characteristics.

While physical characteristics do not determine a person’s aptitude for learning, they
may influence the learner’s self-concept, which does affect learning. Any negatively
perceived physical characteristics may prevent students, especially those who are young
or timid, from feeling accepted by fellow students or by their instructor. Unfortunate
social experiences caused by the reactions of others to the student’s physical charac-
teristics or home background often lead to [earning and behavior difficulties.

The effective instructor is alert to these possibilities and promptly takes whatever
action is necessary to help the individual fit into the group in a normal way. Sensitivity
to the feelings of students is part of the instructor’s role. but even more important is
the strategy used to help individuals overcome their hang-ups so that they can achieve
their full potential.

Sex and Learning. In addition to the obvious physical differences between the sexes,
adult males usually test higher on mechanical aptitude than adult females. Most of this
test difference is due to carly experience with mechanical things. In fact, most differ-
ences in the averages between men and women, except in physical strength and related
characteristics are probably a result of environment and educational experiences.
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Age and Learning. The importance of age is easy to exaggerate. Often a differ-
ence in performance is attributed to age when other factors actually caused it. As
a result, older persons may not get the chance to show their abilities. Compulsory
retirement, regardless of the individual’s level of competency, is being challenged
by many competent psychologists and administrators.

In their ability to learn new mental skilis, most individuals peak by age 25.
From then on, during the person’s working life, there is usually no significant de-
crease in the capacity to learn until physiological changes occur. These changes do
influence the rate of learning. For example, physiological changes such as visual
or hearing impairment often adversely affect learning.

Scientists, business leaders, and writers often reach their peak performance
between the ages of 50 and 60. In skills of a physical nature, age is more signifi-
cant. The average age of maximum performance in sports varies with the sport.
For football, the age of maximum performance is between 20 and 30, but for less
physically demanding sports like golf, peak performance age is estimated to be
between 20 and 45.

Needs, Desires, and Interests

Needs, desires, and interests are significant instructional factors because they affect
an individual’s motivation to learn. A frequently cited way of classifying and de-
scribing human needs and desires is the structural hierarchy developed by Abraham
Maslow, who theorized that experienced needs are the primary influences on an
individual’s behavior. According to Maslow’s Hierarchy of Needs, an individual’s
behavior is determined to a large extent by a real or perceived need. In other words,
individuals behave in certain ways in order to satisfy some need they perceive.
According to Maslow’s theory, an individual’s unsatisfied needs become the prime
source of motivation.

People’s goals are a motivating force that can be channeled to help them learn
more effectively. To gain insight into goal-related behavior, Maslow developed a hi-
erarchical structure in which all human needs are categorized into five levels. These
five levels of need relate to the natural process whereby individuals develop from
an immature, primitive state to a more mature, civilized state. Individuals progress
through these five levels of need as they would climb a ladder. They must experience
security on the first rung in order to experience a need to step up to the next higher
rung on the ladder. People’s inability to fulfill a lower order need may cause them to
maintain immature behavior patterns even though any one level of need may never
be completely satistied. There must be at least partial fulfillment of a given level of
need before an individual can become aware of the next level of need and have the
freedom and confidence to pursue it. Maslow’s Hierarchy of Needs recognizes the
five levels of need as (1) basic, (2) safety, (3) belongingness, (4) ego-status, and (5)
self-actualization. See Figure 3-3.
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MASLOW’S HIERARCHY OF NEEDS

SELF-
ACTUALIZATION

EGO-STATUS

BELONGINGNESS
SAFETY
BASIC

Figure 3-3. Human needs are classified in Maslow’s Hierarchy of Needs. Needs at the
lowest level must be met before an individual is motivated to pursue needs at higher
levels.

The first level of the hierarchy represents basic needs of a physiological and sur-
vival nature. Needs at this level include shelter, clothing, sex, and food. In a culture
where basic needs can be met by most people, there is little tension created concerning
their fulfillment. Some individuals redefine this basic level upward to include such
needs as physical comfort, a pleasant working environment, or money to provide for
creature comforts.

The second level of the hierarchy relates to the individual’s well-being or safety
needs. As the individual at least partially fulfills basic needs. other desires will be
created that relate to security, environmental orderliness, and the avoidance of risk.
These needs are often satisfied through an adequate salary, insurance policies, fire and
police departments, alarm systems, and door locks.

The third level of the hierarchy relates to belongingness. This is the need for belong-
ing. acceptance, and appreciation by others. When one’s needs for protection or safety
have been met, there is less preoccupation with self and a need to form interpersonal
relationships. This level of needs is met traditionally through the family, friendship,
and group membership.

The fourth level of the hierarchy relates to the ego-status. This 1s the need to gain
special status within the group as an individual begins to feel secure about relation-
ships with others. This need-related tension is associated with ambition. These ego-
status needs motivate the person to seek out opportunities to display competency that
will secure social and professional rewards. Ego-status fulfiliment is not within the
individual’s control because it depends on the appropriate response of others to the
individual’s efforts to perform in a superior way. However, if the person has gained
satisfaction on level four, it is easier to move up to level five—self-actualization.
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The fifth level of the hierarchy relates to self-actualization ot an individual’s
personal growth. The individual may fulfill this need through internal motivation to
become more creative, demand higher achievement, establish personal success criteria,
and become more self-directed.

In formulating instructional strategy and dealing with individual learners, effec-
tive instructors are sensitive to the needs, desires, and interests of students. Students’
needs for physical comfort and security must be met. Also, provisions must be made
to accommodate student desires within the context of the class setting.

Need for Physical Comfort. The temperature {evel of the classroom or laboratory is
significant. Students are easily distracted when they are either too warm or too cold.
Substantial research evidence indicates that a higher level of achievement can be
expected when students and instructors are comfortable. When feasible, the student
should be seated for lectures, discussion sessions, and demonstrations.

Need for Security. Clean, well-lighted classrooms and laboratories as well as safe
working conditions help meet student needs for security and provide a positive learning
environment. Learning is not easily facilitated in an environment where a student is
afraid or anxious. The instructor must provide a setting where students feel that they
will not be injured or subjected to physical or emotional abuse.

Students need to feel that with reasonable effort there is a good possibility for success.
A threatening environment in which failure is highly possible leads to insecurity. The
instructor must be approachable so that a student’s anxiety level can be minimized.

Need for Acceptance. Students should be treated as individuals. Encourage friendships
and acceptance in the group. Showing respect for students, without becoming their
pal, wins students’ respect. The effective instructor is rewarded by the achievements
of students and their respect through the years,

Instructors should learn the names of students as soon as possible. Knowing a
student’s name has numerous positive values. Initially it sends a message of individual
worth to the student. Subsequently it reinforces that sense of worth. Recognizing
individual differences in students and responding to those differences encourages
Jearning. Students realize when an instructor has a genuine interest in them and will
work hard to maintain that interest,

Need for Recognition and Approval. The effective instructor finds ways to provide
recognition for achievement. Students must understand class standards and have op-
portunities to measure themselves against those standards. It is a sure sign of a poor
learning environment when a student says, “I don’t have any idea of how I am doing
in this course.” Students must know when they have done a good job. Grades are not
the only way in which this recognition can be accomplished. Sometimes a few words
or a pat on the back from the instructor meets a substantial need.

The instructor must be discreet in providing words of praise through private con-
versation or a note on the student’s paper. An instructor’s good intention may work
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to the disadvantage of students if those who are praised for good work become the
scapegoats for poor achievement of others in the class. While it is appropriate to post
examples of good student work. it is better to omit students’ names. Likewise, when
posting examination results. the students” identity should be masked. This practice saves
much grief for both low and high achievers. Calling students by name and providing
recognition for something well done pay dividends in terms of student motivation and
higher levels of productivity.

Need for Self-Respect. Students” attitudes and feelings have great impact on the ef-
fectiveness of learning. All students desire to be respected. As indicated in Maslow’s
Hierarchy of Needs, the ego-status level represents a substantial set of needs. Society
provides many examples of people who have sought recognition in both positive and
negative ways in order to gain self-respect.

Effective teaching requires that individuals be helped to satisty some of their

ego-status needs. Effective managers are aware that good wages, steady employ-
ment, and physical comforts are not enough to develop high morale and productivity
among employees. One of the most important needs is self-respect and the respect
of others.
Need for Success. It has often been said in educational circles that “‘success be-
gets success and failure begets failure.” The need for success is important in terms
of Maslow’s Hierarchy of Neceds. First individuals need to have others recognize
their success. Then, at the level of self-actualization, the most important need is
for individuals to consider themselves successful according to their own internally
defined criteria.

In an educational setting, success is typically defined as the achievement of certain
standards or objectives preestablished by the instructor. Students should understand
the basis on which they are being judged so that they have a reasonable chance of
being successtul.

Projects, problems, and other learning activities should be consistent with the
objectives of the course. The evaluation process should also be consistent with the
objectives of the course and should be well-known. All assignments should be prepared
carefully so that success is possible with reasonable effort. Assigned problems and
tasks should increase in difficulty as the course progresses so students are challenged
to do their best, continually working from one level of success to another. In some
types of instruction, provision can be made for assigning tasks of varying complexity
so that each student can achieve to a maximum level irrespective of the achievement
level of others.

Time requirements can be varied so that slower or less able students can achieve
success even though it may take longer. However, when occupational competency
is required, all persons who are to be certified by the instructor as occupationally
competent must reach some established standards, and time may be a variable that
cannot be compromised.




46 INSTRUCTORS AND THEIR JOBS

Whenever possible, challenging experiences should be provided for the more able
students in class so that they may exceed the standards and move on to higher levels of
self-actualization if their ability permits. Supplemental materials and activities should
be planned to challenge the most able students.

Student Interests. Students give greater attention to a learning task when they
have a high level of interest and, as a result, they learn more effectively. There-
fore, the instructor must find ways of relating the subject at hand to the interests
of students. Instructors can often spark interest by relating the content to a current
event, a personality, or to an interesting or humorous story. A few minutes taken to
capture students’ attention can pay valuable dividends in terms of increased learn-
ing. Instructors cannot depend on the internal interests and motivation of students.
External stimuli must be utilized.

Variety in instructional methods also helps increase student interest. An audiotaped
or videotaped interview with an individual who works in the area for which students
are being prepared may help students perceive the relevance of a given lesson. The
creative and resourceful instructor must explore and exploit students’ interests to
increase instructional effectiveness and student learning.

Learner Frustration

When one wishes to do something and cannot, a feeling of annoyance and tension
results. This condition is often referred to as frustration. Frustration resulting from the
complexities of a fast-paced technological society is frequent and unavoidable. It can
come from rain when a picnic is planned, a telephone busy signal, or unsatisfactory
progress in an occupation.

Frustration occurs whenever there is conflict between an individual’s desires and
level of achievement. The greater the number of tasks that must be accomplished in
one’s daily life, the more difficult it is to be in control. When a person is frustrated,
strong emotions affect behavior in ways that make little sense to the casual observer.
The person whose behavior is difficult to understand may be frustrated. Regardless of
the cause, frustration can interfere with the individual’s attention to the learning task.
It should be acknowledged that some degree of tension may be desirable in a learning
situation as it can cause an individual to pay attention and work harder at the task. Too
much tension, however, leads to frustration and interferes with the learning process.

Instructors should know the causes and reactions to frustration in order to better
understand their own behavior and the behavior of supervisors and students. Some
common frustrations are:
frustration with impersonal problems;

frustration with people;

frustration with rules and regutations; and

Ea e S

frustration with limitations.
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Frustration with Impersonal Problems. A stalled engine and a flat tire are examples
of impersonal problems that cause frustration. It is not unusual for anyone in such situ-
ations to feel tension and become angry. Nevertheless, this tension and frustration must
be controlled and kept in perspective. People who exert control may still reveal anger
or frustration, but they keep the bad situation in perspective and do not allow it greater
influence on their lives than the event merits.

Frustration with People. Although other people may help us obtain our goals in life, they
may also stand in our way. Every person is a complex combination of needs, values, abili-
ties, desires, and opinions. It is inevitable that people get in each other’s way. Good human
refationships satisty many needs and desires; however, even the most perfect relationships
are likely to be frustrating at tunes. The parent loves the child. but sometimes one frustrates
the other because each wants something different at a given point in time.

Most adults learn to let others have their way at least temporarily and to at least
partially hide their feelings. Frustrations in adults, therefore, may be less obvious than
in children. For example, there are fewer fistfights among adults, but frustration shows
up in other ways.

Frustration with Rules and Regulations. All organizations have rules and regula-
tions. Most of these are recognized as necessary and beneficial to the organization in
the long run. At the same time, these regulations interfere with one’s freedom since
they restrict an individual’s actions from time to time. Those enforcing the regulation,
whether they are instructors. police officers, or supervisors, often become the target
of frustration caused by that regulation.

Frustration with Limitations. Individuals may become frustrated when they can-
not perform a task due to mental or physical limitations. For example, not recalling
the details of a particular event or not being able to explain one’s point of view are
mental limitations based on poor memory and articulation. Not being able to drive
a nail without bending it or not being able to back into a parking place are physical
limitations based on lack of skill.

Choices must often be made between two equally appealing goals. The skilled
technician may have to choose between staying at the bench, where satistaction is
achieved from performing high-quality work, or moving to a supervisory position
with greater responsibility and higher pay. Regardless of the choice made, there is
likely to be frustration afterwards. It is common to hear a supervisor express the wish
to be back in the production area where life is remembered as being simpler and less
frustrating. Instructors who become school administrators frequently long for the good
old days when they were teachers.

Reactions to Frustration. Many situations lead to frustration. Although the specific
sitnation varies, frustration results from some type of barrier to the achievement of a
goal. For a time, the individual may look for some way of getting around the barrier.
If these alternate routes to goal achievement are unsuccesstul, the person tends to
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become emotional, which may give some temporary relief, although the resulting
behavior may seem strange to those who do not realize the source of frustration.
One of the most common forms of emotional reaction is aggression, in which one
becomes angry and attacks someone or something in an emotional rage. Kicking
a door, hitting a wall, or swearing at the driver of a slow-moving car are examples
of aggressive behavior.

A more complicated form of aggression is seen in a parent who returns home from
work and takes out personal frustrations on other members of the family. It should
be understood that the parent may not realize or admit the cause of the frustration.
There is simply a need to release the pent-up emotions caused by frustration. Another
form of aggression is seen when individuals blame their problems on a convenient
scapegoat, such as their supervisor, a coworker, or a relative.

Another reaction to frustration is regression, in which a childlike or unquestioning
dependence is placed on another person or group to solve the problem. Crying or a
strong, continuous desire to return to simpler days are examples of regression. These
behaviors are sometimes desirable because they may relieve frustration. While it is
quite normal to exhibit occasional aggressive or regressive behavior in the face of
frustration, repeated behavior of this type is not helpful or healthy.

Fixation is repetition of a negative behavior in the face of frustration long after it
should be apparent that the behavior is not solving the problem. For example, a driver
may continue to turn the car key after it should be clear that something else must be
done to start the car. Likewise, people may develop very fixed beliefs and attitudes by
dwelling on the meaning of life or complex problems of world affairs and insisting on
answers that do not exist. Such individuals do not meet new problems with an open
mind. Any information contrary to preconceived beliefs is rejected. New ideas and
points of view that are in conflict with preconceived answers are painful. An individual
with such a fixation may blindly follow and fight for some movement that fits a given
pattern of thinking. Milder forms of fixation are observed in individuals who have
very narrow topics of conversation.

Other reactions to frustration include apathy and negativism. Some individuals, when
faced with many frustrations, simply quit trying. Those who have faced frustrations with
little success may try to escape either physically or emotionally. Some may keep moving
to another location, job, or friend. In the case of a soldier, going AWOL (absent without
Jeave) may be seen as the answer. Others may escape emotionally by daydreaming, going
to the movies or nearest bar, or by taking up a hobby such as fishing.

A certain amount of escape is normal. It may bring about a change of pace and
provide helpful relaxation. Psychological escape is harmful only when carried to
extreme, such as when one loses the ability to separate reality from fantasy. Milder
forms of this behavior occur when one has an inflated sense of self-importance.

Learning to Live with Frustrations. Individuals differ in their ability to adjust to
frustration. Some seem to have more ability than others to cope with frustrating situ-
ations. The ability to withstand frustration comes partly from early experiences with
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frustrations that were not too severe or 100 frequent. Parents, by necessity, frustrate
their children because the child’s demands canmnot and should not always be met.
This is ¢ normal developmental process in which human beings learn that their needs
cannot always be met. Sometimes the needs of others must come before the needs
of self. Individuals nced these developmental experiences as a normal part of living.
Conversely., however, children who are consistently frustrated in all or most desires
may develop habits of mental escape that will be harmful later when they must face
reality in a positive, constructive way.

Individuals can learn to tolerate frustration when they understand its nature and at-
tempt to make reasonable adjustments. Instructors must keep in mind that people learn
and act as they do because of their own drives, frustrations, and attitudes. Frustration
in instructional situations is recognizable by symptoms such as poor achievement,
discipline problems, gossip. exaggerated complaints, absenteeism, and accidents in
shops and faboratories.

Behavior is always the result of something. People are not born lazy, mean, aggres-
sive, stubborn, or fearful. Consequently, the instructor must look for causes rather than
trying to deal with symptoms. The instructor must remain open to new and objective
information in judging the student’s motivations, attitudes, and behaviors.

Most people become frustrated, if only to a relatively mild degree. No one is
completely free of frustration. The effective instructor must recognize extreme cases
of frustration and seek advice from the school counselor or psychologist, or other
professional sources. To some extent, an instructor can help to reduce frustration by
following accepted procedures.

Performance Differences

If everyone in a group receives the same instructions, differences in performance
should be expected. The larger the group, the greater the range of differences will be.
That range of differences is also greatest when aptitudes and levels of achievement
vary within the group. A person with great aptitude for a given task is likely to per-
form it better at any stage of training and gain more from training than someone with
little aptitude for the task. Instruction improves the performance of each student, but
it usually has the greatest effect on those who have consistently demonstrated good
achievement. For many reasons, success tends to beget success. The instructor should
promote achievement by knowing the students, encouraging individual abilities, and
providing group and individual instruction as needed.

Know the Student. In order to facilitate student learning, the instructor should gather
basic facts about cach student. A simple form will help to compile these facts in an
orderly manner. See Figure 3-4. In designing such a form, avotd asking for unneces-
sary information. Interview cach student to complete the information required on the
form. The interview process provides an initial opportunity for the instructor to begin
to know the student.

[ L
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Name Date
Last First Initial
Address Phone

Starting Date and Approximate
Work Experience (Start with Present Job) Time on Each Job

Military Experience

Education

Did you Graduate?
School Length of Time Degree or Diploma

Hobbies and Special Interests

Do Not Fill In Space Below This Line.

Notes on Interview

Figure 3-4. Instructors should use a form to gather basic information about a
student.

Encourage Individual Abilities. Talk with and observe students to determine their
abilities. Allow the students to use their abilities to develop at their own pace. Do
not keep all students on the same problem or assignment. Encourage fast learners
by assigning more difficult and complex learning tasks. Encourage slow learners
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by assigning learning tasks consistent with their abilities. Expect students to work
up to their individual potential, and be sure they are aware of this expectation.
Encouraging fast learners to help slow learners is an excellent learning technique
for both groups.

Provide Group and Individual Instruction. The typical classroom method of group
instruction is well-known to anyone who has attended school. Its primary advantage 1s
the time saved in preparation and presentation of the subject for a group, as opposed
to the time required for individual instruction. Although group instruction is quicker,
instructors generally prepare more thoroughly for a class than for an individual.
Mass media, such as television and films, emphasize the advantage of more thorough
preparations and presentations when promoting their product.

The primary disadvantage of group instruction versus individual instruction is
that individuals in the group rarely need exactly the same instruction at the same
time. Fast learners are held back to the rate of progress made by the group as a
whole, and slow [earners cannot keep up with the group. Another disadvantage of
group instruction is that considerable time may elapse before some students have
an opportunity to apply information or procedures presented, and instruction may
be forgotten.

The best plan in most instructional situations is a compromise between group and
individual instruction. Group instruction on basic material should be followed by
individual instruction. Written instruction sheets, short on-the-spot discussions and
demonstrations, and coaching provide individual instruction for students.

The interplay of ideas and experiences as students interact with the group and
with other students is a distinct advantage of group instruction. For example, in
supervisory training, a major objective is the development of attitudes. The skilled
instructor draws on the experiences and ideas of the group to influence the attitudes
of individual students.

INSTRUCTOR’S PERSONAL INFLUENCE

Physical characteristics of the instructor, although very evident, have little influence on
the instructor’s effectiveness or student learning. The instructor’s attitude, relationship
with students, and professional competency have a substantial influence on learning.

Attitude

The unconscious influence of the instructor’s attitude upon students is difficult to
estimate, but evidence suggests that it is substantial. Enthusiasm and a positive
attitude are two basic keys to effective instruction. Genuine enthusiasm displayed
by the instructor motivates students as it tends to be contagious. An instructor’s
positive attitude also produces a pleasant atmosphere in the classroom and contrib-
utes to student interest. Instructors who believe in the importance of their work are
well-prepared and devoted to the student’s best interests. These instructors have a
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positive attitude that shows, and students tend to respond the same way. The in-
structor who continually looks for new, interesting material and better methods of
presentation brings instruction alive. Enthusiasm and pride in the job of instructing
lead to improved performance. These characteristics are transmitted to students and
reflected in their attitudes.

Relationship and Behavior

By the time a person becomes an adult and chooses to teach, most personality
traits that affect interpersonal skills have been developed. By being aware of the
impact of certain instructor behaviors on student motivation and interests, the
instructor can maximize instructional effectiveness. Research has not revealed
one dominant personality type that ensures instructional effectiveness, but certain
instructor traits enhance positive relationships with students, while other traits
foster negative relationships.

Identification with the Learner. A common difficulty with the technical specialist
who becomes an instructor is the lack of appreciation or understanding of the student
as a novice. The specialist, with a high level of competency, has long passed the
beginner’s level and often has forgotten the difficulties faced by a beginner. To be an
effective instructor, the specialist must learn the students’ entering capabilities, how
to communicate effectively with them, and how to pace the instruction.

Most adults who voluntarily enter an educational or training program want to learn,
Yet many come with only a vague notion of the nature of the instructional program,
Some come because they are sent by their employers. Others believe that going to
school will result in a better career or a changed lifestyle, which will bring them
increased prestige. Few recognize the self-discipline and time required to succeed.
The universal desire to learn is not as prevalent at the secondary level as attendance is
mandatory. Additionally, the benefits of employment and job advancement are often
too far removed to provide day-to-day motivation for learning.

[t has been said that an education is the only thing students will pay for and not try
to get their money’s worth. While students may want a diploma, they may care little for
the learning experiences that are part of the educational process. Effective instructors
must motivate students to want to learn. Most courses provide a start toward the goal
of subject matter mastery. Students should be motivated in a way that inspires them
to continue developing their abilities long after they complete a given course.

Instructor Behavior. An instructor’s behavior conveys certain messages to the stu-
dent. Because of the leadership role of the instructor and the impact of the instructor’s
behavior upon a learner, the instructor’s behavior must be under control at all times.
Often instructors express themselves or assume a physical posture out of habit that
inadvertently sends the wrong message to the students. For example, the instructor’s
facial expression when concentrating may convey a frown of disapproval to a student
who asks a question. The instructor who stands with crossed arms may strike a defensive
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posture as perceived by students. The instructor who seeks to be definite or very clear
about a given standard of performance may be viewed as being inflexible.

Instructors should be considerate, cooperative, complimentary, friendly. and
involved with their students. This type of instructor behavior conveys interest in the
student and the subject while promoting learning.

Motivation. One seldom performs a task without a prior need that motivates the ac-
tion. Sometimes the motivation is obvious. People have lifted tremendous amounts
of weight to free a person in danger of being crushed. The immediate need to free the
person provided the motivation to perform the superhuman task.

It is not always easy to develop the type of learning environment in which a student
will be motivated to learn. The thoughttul instructor attempts to provide reasons for
studying the content at hand and explains the importance of learning the content.
All too frequently, the instructor has a difficult time relating the subject to immedi-
ate needs of students. Unfortunately, if an instructor can give no better reason for
studying than “because I said so” or “because it will help you in the next course,”
this obviously will not provide much motivation. Much of the alienation of youth
in today’s schools comes from the conflict between the school curriculum and the
student’s perceived need or desire to learn. Effective instructors continually explain
the relevance for their subject area in order to provide motivation for learning.

Motivation is not a separate and distinct step in teaching. Everything that happens
in the instructional process affects the student’s interest and motivation. For instruc-
tion to be meaningful, it must be initiated at the learner’s level. If the learner does not
understand the material, it is the instructor’s responsibility to verify that the prerequisite
level of knowledge is obtained before new content is introduced. This may require
supplementary assignments for individual students. It may mean securing help from
individualized instructional materials in the library or learning center. It may mean
that the student will need to take a prerequisite course. When this situation occurs,
some action must be taken. Students faced with continual failure cannot be motivated
to extend their best efforts to learn.

Reward and Punishment. Reward and punishment are useful tools for the instruc-
tor. Reward, or positive reinforcement, ts by far the most useful. When learners are
rewarded for completing a task correctly, they are provided with positive reinforcement.
Punishment. or negutive reinforcement, focuses on mistakes. Negative reinforcement
tends to make a learner concentrate on errors rather than on the correct procedure.
Obviously errors must be corrected, but this should be done in a helpful. positive
manner and mixed with the recognition of good performance.

While approval from the instructor is a common form of positive reinforcement, the
highest level of reinforcement is the intrinsic reward that comes from the individual’s
competency as demonstrated through performance. The instructor should encourage
students to develop the ability to judge and take pride in a job well done. In this way,
the greater skill or accomplishment becomes its own reward.
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Instructors often find it much easier to criticize than to praise. This is a matter of
individual personality or orientation. Students seldom do perfect work, but the in-
structor should see the positive elements of even a mediocre performance rather than
emphasizing errors that must be corrected. Even though honest praise can be given in
almost every situation, praise loses its effect when it is given too frequently and when
not deserved. The effective instructor knows the students and understands the type of
recognition that works best for them.

Grades, properly used, can provide useful motivation. However, there is often too
much emphasis on grades since a letter or numerical grade is. at best, only a partial
indicator of competency. To be effective, grades must not become the major source of
motivation for learning. Also, if grades are to motivate and not discourage, they must be
determined by careful judgment of several factors. The instructor has a responsibility
to grade in a manner that stimulates rather than discourages students.

Reprimand. Attempts to coerce or compel students into good habits of thought and
action nearly always fail. The instructor who applies more “heat” than “light” is more
likely to arouse resistance than compliance. However, when the instructor sparks stu-
dents’ interest through a fair, firm, and friendly relationship, students are compelled
from within, and their achievements are often outstanding.

Too frequently, reprimands are carried out in a way that provokes resentment and a
strong desire on the part of the student to retaliate. Reprimands do not pay dividends.
When it is necessary to reprimand, instructors should use only those methods that will
help the student progress to a higher level of achievement. If possible, the reprimand
should be provided in a way that stimulates respect for the instructor and an increased
desire to participate in the learning process. In most instances. the reprimand should be
a private affair between the student and the instructor. Seldom does a public reprimand
accomplish any positive ends. When a reprimand is necessary, the effective instructor:

1. remains calm;
considers the feelings of the student;
discusses the matter with the student alone;

knows and uses the facts;

2
3
4
5. criticizes the mistake or behavior, not the student;
6. includes encouragement and praise for work well done:
7. suggests a constructive course of action; and

8

ends the conversation on a positive note by acknowledging the student’s past
achievement and positive attributes.

INFLUENCE OF INSTRUCTION

In addition to the individual learner and the instructor, the teaching-learning equation
includes other important variables. These variables include the learning environment, or-
ganization for instruction, knowledge of results, and repetition and skill development.
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Learning Environment

The setting in which the teaching-learning process occurs has great influence on learn-
ing. Some types of learning require a substantial amount of physical performance,
and in these cases a laboratory with appropriate equipment is essential. For example,
computers and printers are required for learning word processing and data process-
ing. Some types of learning require simulation. and authenticity of the environment is
essential. For example, airline pilots are trained on simulators, which create take-off,
flying, and landing conditions.

Regardless of the nature of the learning environment, physical comfort of learn-
ers is a primary factor in effective learning. Learners are easily distracted by glare,
movement, poor air circulation, lack of visibility, or uncomfortable temperature.
The classroom or laboratory, as a learning environment, must meet requirements for
physical comfort.

Organization for Instruction

The manner in which an instructional program is organized has a substantial influence on
learning. Whether the instructional program is a course. a unit within a course, a lesson,
a workshop. or a seminar, instructional effectiveness begins with organization. Advanced
planning is an essential component to the effective organization of instruction.

Clear Directions for Learning. The first step in providing clear direction for learn-
ing is for the instructor to have a carefully conceptualized instructional plan. The
instructional plan must include specific objectives and an outline of the content to be
covered. Only with a clear instructional plan can the teacher create clear directions for
the students. The next step is to design a strategy for communicating the instructional
plan to students. Students must know the objectives they are to achieve and understand
the conceptual framework for the content being presented.

No two students can be expected to have the same map of associations. It is easier
for learners to make meaningful associations when they are aware of the structural
framework from which the instructor is proceeding. Unfortunately, some instruc-
tors have a mistaken view that the objectives and framework of the discipline must
be discovered by the learner. The lack of a framework causes the learner to become
frustrated. There is much wisdom in the old adage. “If you want someone to learn
something, tell them what it is you want them to learn.”

Meaningful Learning A ctivities. After the instructor develops specific objectives for the
educational program and clearly identifies the content to be learned, appropriate learning
activities must be designed to help the learner achieve those objectives. Designing or
selecting appropriate learning activities requires an understanding of the principles of
learning as well as mastery of the course content. For example, if a psychomotor skill
such as welding a corner joint is to be developed, the instructor must demonstrate the
physical movements and provide opportunity for the student to learn by doing through
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systematic practice and repetition. Provision must be made for positive reinforcement.
The learner must perceive the need for engaging in learning activities in order to be
motivated to give the activity the attention and time that it requires.

Consistent Evaluation. Consistency within the organizational framework is required
for instruction to have the most positive influence on learning. After objectives have
been specified and meaningful learning activities have been provided to help learners
achieve those objectives, an evaluation plan must be developed in a manner consistent
with the objectives, content, and learning activities. Not only must the evaluation be
consistent with other elements of the educational program, but the learner must perceive
and understand the relationships among the program’s various components.

Evaluation should not be viewed as a guessing game between the instructor and
the students. There should be no surprises when tests or other evaluation activities
are conducted. Students should know what is expected of them even though they
may not be able to answer questions or perform the task that they were expected
to learn.

The structural framework for the course, unit, and lesson must be understood
and organized by the instructor. The nature of this framework must be revealed
to the learner in appropriate ways so that learning is not a series of isolated and
unrelated events.

Knowledge of Results

Knowing how well one is doing helps improve performance. This is true whether the
subject is metallurgy, mathematics, or printreading. Knowledge of results or one’s
progress toward a goal or level of skill can provide motivation to improve. For example,
a class in health occupations might visit a nursing facility so students could compare
their work with standards required in the field. The instructor should evaluate students’
work at frequent intervals and let them know how well they are doing in comparison to
a known standard. The instructor plays an important role in helping students establish
appropriate standards and in evaluating their achievement in terms of those standards.

Competition among individuals and groups may motivate greater effort; however,
intense rivalry may be counterproductive. Ruthless competition among students in
an instructional program can be counterproductive when emphasis is shifted from
learning to winning.

Repetition and Skill Development

Repetition and guided practice are essential in skill development. Practicing tile setting,
tightening bolts, and driving nails involves repeating certain neuromuscular (mental
and muscle) connections correctly without conscious thought. When this occurs, the
learner has developed a skill, a thoroughly established habit of performing a task in
an efficient manner.




Chapter 3 —fluences on Learning 57

Since drill takes instructional time. it is often necessary to provide this kind of
repetition in a laboratory setting or outside the regular classroom. Large group in-
struction does not provide a good setting for individuals to receive the supervised
practice essential for skill development. For drill or practice to be effective, a clear
understanding of the process rather than mere imitation is necessary.

Empirical evidence supports the assumption that distributed practice in learning
is more effective than long periods of continuous practice. For example, in learning
freechand lettering as a part of a drafting course, five 15-minute periods per week are
more effective than one concentrated practice of 75 minutes. Factors such as boredom
and fatigue are critical to decisions regarding length of practice sessions. The periods
of practice should not. however, be too brief nor necessarily of equal length.

The principle of distributed practice is important in the development of physical
skills. There are times. however. when one reasonably long period of concentrated
study is more effective than several shorter periods. A two-hour period of concentrated
effort on a drafting assignment may be better than several shorter periods of instruc-
tion. Adults can generally profit from longer periods of study than children because
of their longer attention spans.

The experienced instructor learns to judge the effectiveness of various lengths of
concentrated study and practice for each level of student and type of subject matter.
When the number of errors in a student’s performance begins to increase, it may be
time to stop the practice until the student is more rested or until more time can be given
to thinking through the task to establish the procedures and principles more clearly.

Overlearning 1s the continued practice of a task after it is understood and remem-
bered readily or performed with a high degree of accuracy. Subject matter that can be
remembered without hesitation after a considerable period of time may be overlearned.
Many tacts and principles that are used for further learning must be learned beyond
the point of mere understanding. Such skills as writing, spelling, speaking, or hand
tool processes should be mastered to the point where they can be put to use without
much thought.

Frequently, instructors must decide whether to teach each component part of a
subject well before going on. or to teach the whole subject, to some extent, before
drilling on the parts. This is otten referred to as the “whole versus part” method.
While it is possible to learn a five-minute speech all at once, a longer speech may
be more easily learned in segments over several practice sessions. Complex tasks
involving many identified skills and bits of information cannot be practiced as a
whole from the beginning. In these situations, logical divisions must be made and
learned separately.

Using Emphasis. The principle ot repetition also applies to oral instruction. Empha-
sizing key points and repeating them in different ways has a positive influence on
learning. An important element of effective instruction is the emphasis of key elements
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in a lesson to gain the learner’s attention. The following techniques apply to the use
of emphasis as an instructional method:
1. repeating the statement several times during the period;

2. writing the word, term, or phrase on the chalkboard or overhead projection
transparency,

LLINY3

3. preceding the material with such words as “remember this,” “make note of
this,” or “this is an important point”;

4. pausing before and after a statement that has particular importance;

5. varying the speech pattern; and

6. using dramatic gestures.

The overuse of a given technique may decrease its effectiveness. The instructor’s
personality and teaching style as well as the nature of the subject may dictate which
form of emphasis is most appropriate.

Learners are influenced not only by their assets and liabilities but also by the in-
structor. Just as learners vary, so do instructors. Physical differences among individuals
have little or no impact, but variables related to personality and behavior have positive
and negative influences on learning.

The instructional program is a major factor that impacts directly on the level of
learning. The instructor has primary responsibility for the learning environment and
the organization of the instructional program. Learning can be facilitated through the
organizational structure of the course, unit, or lesson. The purpose of learning and the
content to be learned must be communicated to the student. Learning is facilitated when
students have a clear understanding of what they are learning and why they are learning
it. The learners must receive feedback about their efforts. This involves frequent evalu-
ation and prompt return of graded tests, papers, and reports. When the development of
skills is desired, students must realize that correct procedures are essential and a high
level of skill will not be possible without a substantial amount of practice.



REVIEW

Questions

To what extent do physical differences among individuals affect learning?

2. How does aptitude difter from ability?
3. What is the difference between intetligence and 1Q?
4. Why is it desirable for an individual to take more than one standardized intel-
ligence test?
5. What factors could result in a reduced ability to learn by individuals above
the age ot 607
6. What impact does the principle of individual differences have on an instructor
conducting group instruction?
7. What is the relationship between motivation and Maslow’s Hierarchy of
Needs?
8. What are the five levels of Maslow’s Hierarchy of Needs?
9. To what extent can there be positive results from frustration?
10.  To what extent is student learning affected by the instructor’s behavior?
I1. What is the fundamental difference between positive and negative rein-
forcement?
12, What major tactors within the instructional process influence learning?
13, To what extent is practice necessary for skill development?
14, Under what circumstances does continued practice lead to limited improve-
ment or even the possibility of decreased performance?
15. What is meant by the concept of over learning?
16.  How will diversity in the classroom impact the instructional process?
17. What is the difference between students with educational disadvantages and
those with economic disadvantages?
18.  In what ways can an instructor be responsive to inclusion?
Activities
1. Give specific examples of ability, aptitude, and achievement.
-

P

List three physiotogical effects of aging that might have negative effects on
learning.

59
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6.

~1

List three factors that give an older person an advantage in a learning situation.
Critique the following statement and identify its faulty premise: Everyone is cre-
ated equal; therefore, if people try hard enough, they can accomplish anything.
Based on the principles of learning and individual differences, explain why it
is sometimes necessary for an instructor to use a variety of techniques as well
as individualized instruction.

Explain the relationship between Maslow’s fifth level of need and the concept
of the instructor as a facilitator of learning.

Explain the relationship between the planning and evaluation process in terms
of Maslow’s fifth level.

List three causes of frustration among learners.

Differentiate between aggression and regression.

Describe individual differences that have a substantial influence on learning
that cannot be overcome by hard work and a positive attitude.

Describe the positive and negative impact on learners of an instructor’s high
level of skill and extensive experience.

Describe the negative influence grades may have upon student motivation to
learn.

List four environmental factors that have an adverse impact on learning.

Describe the relationship that should exist between objectives, learning activi-
ties, and evaluation.

Explain the principle of distributed practice as it relates to such factors as the
learner’s attention span, fatigue, and interest.

List the kinds of diversity among students that you as an instructor might
experience in your classroom.

Explain your concerns regarding teaching in an inclusive classroom.
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SPECIFYING BEHAVIORS
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INTRODUCTION

An instructor’s goal is to increase student competence in a predetermined subject area.
Effective instructors know the objectives students should achieve by the end of the course.
Certain behaviors are to be exhibited if the instructional program was a success. The
student knows more, is able to do more, and/or exhibits different attitudes as a result of
the instructional experience.

The knowledge, skills, and attitudes acquired are, in a real sense, the content of the cur-
riculum. Depending on one’s orientation, content may be synonymous with competencies to
be acquired through a given educational experience. Many instructional design specialists,
however. argue that individuals have acquired a competency only when they are able to
perform a given task. This ability to perform typically requires that an individual has gained
certain knowledge, skills, and/or attitudes. Therefore, competency depends on learning
content in a manner that allows performance of tasks relevant to the field of endeavor.

Identification of content in vocational and technical education may be approached
in several ways; however, the fundamental goal is careful investigation of occupational
tasks. These tasks are often identified as the competencies required for workers to perform
effectively in their occupation. Tasks or competencies are dissected to identify specific
behaviors that competent workers exhibit. For the purpose of designing an instructional
program, these behaviors (skills, knowledge, attitudes) must then be transformed into
performance objectives that set parameters for instructional planning.

The fundamental reason for designing an instructional program in vocational and
technical education is to enable learners to acquire occupational competency. The scope
of the instructional program may be broad or specific. Regardless of the program’s scope,
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the goals of the program, course, or lesson must be carefully defined and clearly com-
municated before an effective instructional program can be designed and conducted.

ANALYSIS

Analysis is the concept of reducing a complex whole into component parts. This concept
is not unique to education; it has universal application. Anything that is composed of
parts, or components, can be analyzed, such as a play, an automobile, an occupation,
or a task within an occupation. Some individuals are more adept at analyzing than
others; however, it is an essential competence for instructors to develop.

To illustrate the process of analysis, visualize a deck of playing cards. The deck is
a complex whole made up of 52 individual cards. As the deck is analyzed, however,
the first step is to subdivide the deck into 26 red cards and 26 black cards. Each set
of cards can be subdivided into two additional sets based on the design (suits) of
the cards. Each suit can then be divided into 10 numbered cards (ace = 1) and three
face cards. Even further, each group of numbered cards can be identified by specific
number, and each face card can be identified as either a jack, queen, or king. This
illustration yields predictable results since decks of playing cards are uniform.

More variations result from an analysis of things that differ. For example, if one
were to analyze a suit of clothes, the number of pieces would have to be agreed upon
first. Is a suit just a jacket and a single pair of trousers, or does it include a vest and/or
a second pair of trousers? After the nature of the complex whole has been ascertained,
the first division is the parts of the suits, either two, three, or four items. Then each part
is studied to identify the component parts (sleeves, lapels, pockets). As the analysis
continues, one must decide which components are always present, or common, and
which are sometimes present, or optional. For example, pocket flaps are clearly an
optional part of a suit while pockets of some form are a commonality.

OCCUPATIONAL ANALYSIS AND
CURRICULUM DEVELOPMENT

The analysis process is applied to curriculum development in vocational and technical
education. Occupational analysis is the dissecting of selected jobs into their compo-
nent skills, functions, and competencies for the purpose of tailoring instruction and
training to meet specific job needs.

The application of specific occupational analysis techniques for the purpose of identi-
fying content for a curriculum or even a course is typically not required of an instructor,
especially a beginning instructor. Analysis, however, is practiced daily by instructors as
they prepare demonstrations, lectures, laboratory assignments, and so forth.

Instructors must be familiar with the several means by which content for voca-
tional and technical education programs are identified. Personal experience alone is
an inadequate base upon which to identify the content for an educational program.
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Regardless of the strategy employed by a school district. an employer, a community
college, or governmental agency to analyze an occupation for the purposes of develop-
ing an educational program, three major steps must be taken:

1. Job tasks must be identified.

2. Tasks must be analyzed to identify steps of procedures, knowledge, equipment,

safety precautions, and worker traits.

3. Content must be translated into pertormance objectives.

The key element in occupational analysis is identification of job tasks. A job
task is a complete unit of work performed on the job that results in a completed
product or service that has value to a consumer. While the approach used to identity
these tasks provides a measure of discord among curriculum specialists, the reality
that the tasks must be identified, analyzed. and classified is well accepted.

Three primary approaches to the identification and verification of job tasks are:

1. Meeting with groups of workers in a given job or occupation.

2. Observing and interviewing individual workers on the job.

3. Submission of a tentative list of tasks to workers and/or supervisors.

After job tasks are identified and verified, they must be analyzed to determine (1)
performance steps, (2) specific knowledge tor effective performance, (3) specialized
tools and equipment, (4) general related information, (5) safety information, and
(6) critical attitudes essential for successtul employment and advancement on the
job. The third approach is most often used in mature occupational areas where a
program is being brought up-to-date. For example, tentative tasks can be developed
from a review of textbooks, handbooks, curriculum materials of other schools, or an
analysis previously conducted by another organization or agency.

Developing a Curriculum (DACUM)

Developing a Curriculum (DACUM), an approach to occupational analysis, was
imported from Canada in 1975 by Robert E. Norton and James B. Hamilton of The
National Center for Research in Vocational Education. The process has been widely
adopted throughout the United States and in a number of other countries.

Process Overview. The DACUM process is based on three assumptions:

1. Expert workers can define and describe their job more accurately than anyone
else.

39

Jobs can be described in terms of tasks that successtul workers in that occupa-
tion perform.

3. All tasks require certain knowledge and attitudes.

DACUM depends upon a panel of expert workers who analyze an occupation
in terms of workers’ duties and tasks. The process is efficient because it does not
require the development of questionnaires or the use of surveys or interviews.
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Under the guidance of a facilitator, the panel members perform a systematic analysis
of their occupation. Steps involved in the analysis include:

1.

o)

Ly

b W

Identification of the occupation’s duties (general areas of competence).
Identification of tasks that comprise each duty in precise action terms (task
statements).

Review of task statements for completeness and accuracy.

Structuring of task statements into a logical sequence.

Final review.

Standards. After more than two decades of experience with the DACUM process, the
following set of conditions must be met if the process is to be maximized:

L.

2
L.

o

6.

~
i

the coordinator/facilitator is qualified through training and practical experience,
committee members are expert workers,

committee members participate throughout the workshop,

task statements abide by all of the criteria for acceptable task statements,
there are 8—12 duty areas for most occupations,

there are six or more task statements in each duty area, and

the same task statement appears only once.

Job Tasks. The principal element of any occupational analysis process is the job task.
It is the focal point of the performance objective that a learner is expected to meet.
In an effort to standardize the efforts of DACUM panelists (expert workers), criteria
were established to guide the process of task identification and description.

Job Tasks

1.

(ORI ]

oo

™

Are the smallest unit of job activity that results in a meaningful outcome (product,
service, or decision)

Represent a typical job assignment for which an employer or customer would pay
Have a definite beginning and ending point

Can be performed over a short period of time

Can be performed independent of other work

Consist of two or more steps

Can usually be observed/measured (Decisions are not often directly observ-
able, but can be determined)

Task Statements

1.
2.
3.

Concisely describe a task in performance terms
Contain an action verb and an object that receives the action

May contain one or more relevant qualifiers (but omit qualifiers such as ef-
fectively and efficiently)
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4. Arc explicit, precise. and stand alone
Avoid references to knowledge and attitudes needed

6. Avoid references to tools or equipment that merely support task performance
Results of DACUM. The outcome of the DACUM analysis is a profile chart of the
tasks involved in the occupation studied. See Figure 4-1. Before curriculum develop-
ment can proceed. additional information concerning the tasks of the occupation is
needed. Subsequent task analysis and verification steps might include:

. verifying task statements by expert workers and supervisors,

2. analyzing each task into procedural steps,

3. establishing acceptable performance standards,

identitying tools and materials used in each task, and

il

specifying related knowledge and worker trait requirements.

Surveys to collect additional information to supplement DACUM analysis and
extend its usefulness for instructional development may also be conducted. For ex-
ample, expert workers and supervisors may be asked to rate the relative importance
of the various job tasks, the amount of time spent on job tasks, or the frequency of
performance of job tasks.

If an occupation is undergoing rapid change, or is expected to do so, respondents
may be asked to indicate how job tasks are expected to change with respect to im-
portance, criticality, time spent. frequency, performance, and content. Such questions
must be directed to persons employed in trend-setting organizations in the occupa-
tional area.

After the analysis has been verified and refined, the instructional design process
is implemented. Instructional design is the process of building an instructional
program based on task statements, related knowledge. and skill requirements of
the occupation.

Traditional Occupational Analysis

The traditional occupational analysis process has evolved over a period of 60 years.
The original work in occupational analysis was developed by Robert Selvidge,
University of Missouri and Verne C. Fryklund, Stout Institute (now University of
Wisconsin-Stout). In the purest form of traditional occupational analysis, skill-
ful workers are observed as they perform job tasks. The observer lists work tasks
(jobs) and subtasks (operations) being performed. Interviews with workers are
then conducted to clarity procedures for performing tasks and identifying knowl-
edge needed to perform and make job decisions. In the identification process, the
individual making the occupational analysis typically draws upon literature related
to the occupation. Results are often prepared as a survey instrument, which expert
workers or supervisors use to verity skills, knowledge, and attitudes from which the
instructional program is designed.
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Figure 4-1. The outcome of the DACUM analysis is a profile chart of the tasks involved

in the occupation studied.
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Literature related to occupational analysis refers to doing and knowing content.
Recently. educators have done a more systematic job of classifying behaviors. The
Taxonomy of Educational Objectives, edited by Benjamin Bloom, classifies all human
behavior into the cognitive, psychomotor, and affective domains.

1. Cognitive —knowledge and information-related behavior;

2. Psychomotor—hand-cye. mental-muscle, or doing-related behavior: and

3. Affective—attitudes. feelings, and value-related behavior.

The teaching profession’s emphasis upon competency is an integration of cog-
nitive, psychomotor, and affective tasks. To complicate the process. the traditional
occupational analysis approach tends to include these tasks in an instructional order.
This manner of implementing the process might work reasonably well for a person
already knowledgeable ot an occupation, but it would be impossible for the analysis
of a new or unfamiliar occupation.

Process Overview. Occupations and their major work segments are divided into hlocks,
which are major content areas. For example, three blocks of the secretarial occupation are
shorthand, keyboarding, and filing. Each block is composed of at least two kinds of content,
doing content and knowing content. Doing content refers to specific skills, operations, or
procedures that occur repeatedly in daily work. For example, bolding text while typing on
a personal computer (PC) is a specific operation. Knowing content consists of concepts
and useful information directly refated to performance. For example, knowledge of a word
processing program is required (o process words on an IBM personal computer.

Doing content is further analyzed into steps of procedure, listed in the order in
which each step is performed. Knowing elements of content are further analyzed into
specific items of information, and normally recorded in standard outline form.
Determining Blocks. The first step in completing an analysis is to identify and place
the major segments, arcas. or types of work in the occupation into blocks. Blocking
identifies categories of content or required behaviors under which closely related ele-
ments of performance and elements of information can be listed. Determining blocks
may be done in several ways, depending on the occupation being analyzed, amount
of content, and type of instructionali situation. For example, in machine shop, blocks
may be listed according to major work processes or major pieces of equipment.

Processes Equipment
BLOCK | —Printreading

BLOCK 2 —Measurement and layout Linear scale
BLOCK 3 —Drilling and boring Drill press
BLOCK 4—Shaping Shaper
BLOCK 5—Forming

BLOCK 6—Abrading Grinder

Some instructors prefer to list measuring as a special block or combine it
with printreading. There are many such choices the instructor must make. The
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important point is to list the blocks in such a way that all related content can be
grouped in a given block. It would be ideal if each block contained approximately
the same amount of content and be of similar importance; however, this seldom
happens in practice.

Doing Content. The second step is to list specific skills, processes, and procedures
found in each block. This doing content involves operations or skills that, regardless
of the specific task to be done, remain basically the same and are used repeatedly by
the worker. The skills of cutting, shaping, forming, and grinding in metalwork are
examples. These doing units are performed in the same way regardless of the product
being produced.

In the identification process, certain doing content is easy to classify because it
is clearly psychomotor in nature. Other performance elements have a close tie to
knowledge and are harder to classify. One key that helps in classification is to deter-
mine whether or not the content statement indicates action or performance requiring
a degree of skill. In either case, the identification of all necessary content is more
important than the classification.

Always list doing content in terms of action or doing behavior (for example, mix
developer, fix negatives, test chemicals). Consistency in wording is strongly recom-
mended. Examples of doing content from a block in Basic Photography entitled
“Developing Black-and-White Film” could include the following elements:

Mix developer.

2. Mix short stop.

3. Mix fixer.

4. Place film in tank.
5. Develop negatives.
6. Short stop negatives.
7. Fix negatives.

8. Wash negatives.

9. Dry negatives.

When evaluating elements of doing content, the following questions should
be asked:

1. Does the element contain steps to be performed in a given order?
2. Is the element of the appropriate length for a demonstration or lesson?
3

Is there only one recommended way to perform the element?

e

Is the wording specific enough to convey the behavior to be developed?

All elements should be listed in their order of occurrence. Longer elements should
be broken down into shorter elements. If there is more than one recommended pro-
cedure, each is listed separately.
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Wording should be specific. For example. “take measurements with micrometer”
or “read micrometer.” In an engine repair analysis, “take measurements of a cylinder”
includes a definite procedure to follow and a definite behavior that can be observed.
Note that some doing or manipulative content often becomes steps of procedures.
See Figure 4-2.

DOING CONTENT

_ Taught Early in Taught at a Taught at a Sti
the Course Later Date Later Date
Solder Metal Make a Lock Joint Make a 90" Elbow
1. Lay out sheet metal to be 1. Lay out joint. 1. Lay out an elbow.
soldered. Clean surfaces if 2. Cut to layout lines. 2. Cut to layout lines.
necessary. 3. Assemble pieces. 3. Form pieces.
. Heat soldering iron. 4. Lock seam. 4. Lock joints.
. Tin soldering iron if 5. Solder joints. 5. Assemble parts.
necessary. 6. Tack parts.
. Apply flux. 7. Flow soider along
entire seam.
is to be applied. 8. Inspect and test elbow.

. Tack seam.

. Flow solder along entire
seam.

. Inspect joint.

2
3
4
5. Heat metal where solder
6
7
8

Figure 4-2. Manipulative or doing content may be cumulative in nature.

Knowing Content. The third step in completing an analysis is to identify concepts and
information necessary for occupational competence. Many of the knowing elements
of content are essential to performing a task with understanding and confidence. For
example, while a patternmaker’s chisel may be sharpened by simply honing the edge
so that it produces a cut. knowledge of the cutting angle, clearance, and steel charac-
teristics enables the patternmaker to produce a sharper edge on a consistent basis. Such
knowledge of the knowing content pertaining to the sharpening procedure allows the
worker to use judgment in situations that vary from routine procedures.

Several factors that may interfere with the logical identification of knowing con-
tent are prioritizing essential content, identifying basic concepts, determining student
capabilities, and determining affective behaviors.

Prioritizing essential content. People tend to feel that whatever has been learned is
useful and necessary. While all knowledge is useful in certain situations, some is more
useful than others. Knowledge that is necessary or most useful must have priority in
the establishment of an instructional program. The long-range objectives for the in-
structional program are helpful in deciding the extent to which content is essential.

Identifving basic concepts. Often, instructors overlook a great deal of content ini-
tially learned and minimize the importance of basic concepts and principles because
they have been applied by habit over a long time span. Effective instructors realize
the importance of basic concepts and use them as the cornerstone of instruction.
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Determining student capabilities. Course content that is identified by an analysis
process is likely to vary. Some students retain information that can be applied to
the learning of specific skills. For example, a person with training in the physical
sciences has an advantage over a person without such training. The difference in the
general education background of students makes the analyzer’s job more difficult.
It is best to include more information during the analysis process.

Determining affective behaviors. There is much misunderstanding regarding
the development of affective behaviors. Good attitudes and study habits have
been considered to be natural by-products of well-organized and effective train-
ing programs. This is true to a degree. Educators are realizing. however, that the
identification and development of behavior in the affective domain must be given
greater attention. Appropriate affective behaviors must be identified and devel-
oped through careful analysis strategies just as done for doing and knowing forms
of behavior.

Examples of knowing content from a block in Basic Photography entitled “Devel-
oping Black-and-White Film” could include the following:

1. Theory of film development.

Types and characteristics of film developers.
Time and temperature controls in the darkroom.
Types of developing tanks.

Contrast and development time.

Types of fixers.

A Sl

Defects in negatives.
8. Care of chemicals.

Content Inventory. When the content inventory list is completed, some knowing
elements appear to be related to only one doing element. Other knowing elements are
related to several doing elements. Arrange the content so that closely-related doing and
knowing elements are grouped logically. This content inventory list helps in planning
the order in which content should be taught.

It is customary to list the doing and knowing content elements as an analysis chart
or content inventory. See Figure 4-3. This chart illustrates a block of learning derived
from an analysis of the plastics industry. Doing elements are identified with knowing
elements through the use of codes. On Block 5, D stands for doing, and K for know-
ing. Thus, K 4 corresponds with D 6 and D 7 on Block 5.

The content in thorough application of the analysis process is always subdivided to
detail the precise behavior to be learned and observed. The knowledge-related elements
contain an outline of concepts and information, while the doing elements contain steps
of procedures. Teaching without an outline of concepts and information and step of pro-
cedures increases the possibility of omitting essential information. For best results, steps
must be listed carefully so that the instructor knows the exact procedure to be taught.
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The procedure for listing the steps in a doing element includes the following:
1. List specific steps of the given task in their normal order.

2. Perform the task and verify that each step is essential.

(N

List key points and information essential to the performance of each step.
Highlight points where safety must be emphasized. Emphasize these points
during instruction.

4. Have the steps verified and corrected, if necessary, by specialists in the fieid.

BLOCK 5: ACRYLIC PLASTIC SHEET STOCK

| Doing Knowing

(Skills to be Developed) (Information to be Learned)
D. 1. Handle and store acrylic plastics K. 1. Chemical characteristics of acrylic
D. 2. Cut acrylic plastics plastics (D 1-8)
D. 3. Drill acrylic pfastics K 2 Zi?;ﬁ;nglgt;::;:itgr;s-té(;s and use of
D. 4. Tap and thread acrylic plastics K. 3. Types of acrylic plastics (D 1-8)
D. 5. Heat and form acrylic plastics K. 4. Types of adhesives for acrylic plastics
D. 6. Join acrylic plastics — soak method (D 6-7)
D. 7. Join acrylic plastics — glue method K. 5. Types of metal fastening devices for
D. 8. Sand and buff acrylic plastics acrylic plastics (D 3-4)

Figure 4-3. A block of learning should indicate skills to be developed and information
to be learned.

Certain technical information is so closely related to the process of doing that
it must be taught as an integral part of instruction. This includes basic concepts,
characteristics of tools, equipment, materials, and safety precautions. These ele-
ments of content are typically presented during the lecture. Visual aids. samples of
materials, and reading assignments reinforce instruction. The procedure for listing
the steps in a knowing element includes the following:

1. List major headings under the title of the knowledge element. If the number
of major headings is excessive, consider combining some of them.

2. List specific, detailed points of content to be learned under each major heading.
Have the outline checked by other instructors or specialists. An exchange of
ideas on all units of instruction helps to prevent errors and omissions.

In most occupations, the analysis chart is never complete because of new devel-
opments and changes in procedures. It is, however, relatively easy to keep a well-
developed content inventory up-to-date. Always start with a good content inventory
as early as possible in the instructional planning process. See Figure 4-4.
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PHOTOGRAPHY — IMAGE CAPTURE

AND MANIPULATION

BLOCKS

I. BASIC BLOCK

. CAPTURING IMAGE
Iil. MANIPULATING IMAGE

I. BASIC BLOCK
Doing— Knowing— ,
rner should be able to: The learner should know the

pure

. Set up camera
. Focus camera with
(a) range finder
(b) ground glass
. Load film in camera
. Adjust shutter speed
. Adjust lens opening
. Test camera
. Set up and adjust tripod
. Read light meter

. History of photography

. Principles of the camera

. Camera parts and accessories
. Elementary photographic optics
. Theory of image capture

. Image resolution considerations
. Depth of focus and field

. Types of camera

. Properties of light

. Filters and their use

N

O NN AW
O WONOO AW =

—

Il. CAPTURING IMAGE

-

1. Use artificial light . Film sensitivity and exposure of
. Use natural light specific films
. Calculate lens opening and shutter . Factors of exposure
speed with exposure meter . Composition of picture
. Mount filters and determine filter factor . Factors of good composition
. Use tripod . Effects of lighting
. Set up lights and camera for still objects
. Set up lights and camera for moving
objects
. Set up lights and camera for portrait
9. Set up lights and camera for copying

w N
GO WN

NO A

o]

lil. MANIPULATING IMAGE

1. Turn on computer 1. Capabilities of image manipulation
2. Launch photo manipulation software software
3. Download images from media card 2. Types and characteristics of image
4. Adjust image exposure if needed file formats
5. Adjust image color balance if needed 3. Image resolution for print and web work
6. Determine image usage (print or web) 4. Types and characteristics of available
7. Crop image to proper size output devices
8. Adjust image resolution for proper usage 5. Available print paper
9. Save image to proper format for usage 6. Print defects
10. Send image 1o output device 7. Characteristics of materials used in
11. Mount prints mounting prints

Figure 4-4. Doing elements are stated in action terms. Knowing elements are topics
that may be related to one or more doing elements.
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TRANSLATING CONTENT INTO OBJECTIVES

Tasks and related knowledge are transformed into performance objectives. Educators
who deal with secondary, postsecondary. and adult programs in vocational and techni-
cal education as well as trainers in the business, industrial, and military sectors have
become outcome (performance) oriented.

Outcome-Based Instruction

Outcome-based instruction is referred to as
[. Competency-Based Instruction,

2. Criterion-Referenced Instruction,

3. Mastery Learning,

4. Individualized Instruction,

5. Performance-Based Instruction,
6. Objective-Referred Learning, and

Systems-Based Instruction.

These instructional approaches focus attention on the individual learner, and time
as well as learning activities vary in order that the learner can perform at a predeter-
mined level.

Goals and Objectives

As educational programs are developed, there must be direction and boundaries
for the developmental process. Goals are broad statements of desired end results.
A primary goal of a vocational program is that the individual will become occupa-
tionally competent.

Objectives, clear statements of instructional intent, help ensure development
of specific competencies. For vocational and technical education, objectives are
drawn from the job tasks identified through an occupational analysis. Within a
given course, there may be short-range or enabling objectives that specify behaviors
the learner must exhibit while becoming occupationally competent. Performance
objectives specity behaviors that students must exhibit at the end of a segment of
learning. Performance objectives are derived from cognitive, psychomotor, and
affective content.

Much time and effort are wasted in educational programs because of overlap-
ping of course content, unintentional omissions of important content, and improper
emphasis. The major problem in planning instruction is to identify, select, and teach
elements of content most appropriate in terms of specified objectives. Therefore,
carefully selected and properly stated objectives become the key to instruction. If
objectives change. content will require modification.
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Instructional objectives are
1. helpful in lesson planning,

2. useful in selecting learning aids,

3. beneficial in determining appropriate assignments for students,

4. valuable in planning and developing tests,

5. beneficial to the instructor in summarizing and reporting results of evaluation,

and

6. beneficial in determining career goals for students.

Elements of Performance Objectives

The key to the performance objective is the job task identified through the oc-
cupational analysis process. Performance objectives are often called behavioral
objectives. In the preparation of performance objectives, the instructor must be
knowledgeable of and be able to apply the three basic components: performance,
conditions, and criteria.

Performance. Performance, the first component, is a clear and concise statement
of performance required of the learner. The task statement from an occupational
analysis can often be used as the performance component of a performance objec-
tive. The instructor may rephrase the task statement to clarify what is expected of
the learner. For example, the task statement may be written as “clean, gap, and test
spark plugs” which might be altered as the performance component of an objec-
tive to read “remove, clean, gap, and test spark plugs, and replace in engine.” The
performance component does not have to include a repetitive statement such as
“the student will be able to.” This lead statement can be placed as the head of an
entire group of objectives. The key word in the performance component is an ac-
tion verb such as “remove,” “clean,” “measure,” “list,” “draw,” “prepare,” “fasten,”
or “describe.” Performance can be related to knowing as well as doing content. A
comprehensive list of appropriate terms is found in Bloom’s Taxonomy of Educa-
tional Objectives.

LERYS LLINY3

Conditions. The second component of a performance objective is the conditions (the
setting or set of circumstances) within which the learner is to perform or demonstrate
competency. The conditions specify the necessary resources to be used as the learner
performs. The following is a list of examples of necessary resource conditions:

1. an oxyacetylene torch and tanks of oxygen and acetylene,

2. appropriate handbooks, and

3. 18-gauge galvanized sheet metal.

Conditions may also describe situations or certain restrictions. The following is a
list of examples of situation or restriction conditions:
I. results of a diagnostic test,
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2. the use of a calculator. and

3. adetailed working drawing.

Avoid long lists of materials and equipment or items that can be logically assumed
as necessary for performance. For example, the previously stated condition “given
an oxyacetylene torch and tanks of oxygen and acetylene™ would not be necessary if
the course dealt only with oxyacetylene welding. This condition would, however, be
necessary if the course included two or more types of welding. The conditions can
make a difference in an individual’s level of performance. Input a manuscript would be
a different objective if the conditions varied, for example, “from a handwritten draft”;
“from an audiotape’™; or “from dictation transcribed from shorthand.”

Criteria. The third component of a performance objective indicates the basis upon
which the performance is judged. Criteria are used to assess how well the learner
must perform to be judged competent. Examples of criteria are “with 90% accuracy,”
“with no errors.” and “all steps performed in the specified sequence.” The criteria may
relate to either the process or the product; however, most of the time the bottom line
for occupational competency is the extent to which a product or service would meet
the employer’s expectations. The instructor has the challenge of interpreting employer
expectation in terms of the criteria to be met.

An example of a cognitive performance objective with all three components is as
follows: with the aid of a sales tax chart, the student computes the sales tax for pur-
chases of $.23, $1.25, $2.79, $51.50, and $103.92 with 100% accuracy.

Writing Performance Objectives

There are no shortcuts to well-written objectives. The instructor must communicate
the performance, conditions, and criteria with sufficient clarity that students, employ-
ers, administrators, evaluators, and other teachers understand the instructional intent.
The adage, “Objectives are not written, they are rewritten,” emphasizes the necessity
to revise objectives. An important consideration is that students are able to read and
understand the performance objectives. In writing performance objectives, the choice
of verbs is critical in identifying behavior desired by the student. Verbs used in the
cognitive domain deal with intellectual learning and are identified according to six
levels. See Figure 4-5. Verbs used in the psychomotor domain deal with physical
skills. See Figure 4-6. Verbs used in the affective domain deal with attitudes, values,
and feelings. See Figure 4-7.

The instructor must make numerous decisions as objectives are developed. It may
be decided that the performance objective, based on the work task, is too broad to be
used effectively. [t is better to divide the task into several subparts with an objective
for each part. The mastery of one objective should not be dependent upon the mastery
of another. Instructors must be sensitive to the problems of timing, prerequisites, and
sequencing if instruction is to be both effective and efficient.
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COGNITIVE VERBS

Knowledge (Level 1) Comprehension (Level 2) Application (Level 3)
define describe apply
list discuss demonstrate
memorize explain dramatize
name express employ
recall identify illustrate
record locate interpret
relate recognize operate
repeat report practice
restate schedule
review sketch
tell translate
use
Analysis (Level 4) Synthesis (Level 5) Evaluation (Level 6)
analyze arrange appraise
appraise assembie assess
calculate collect choose
compare compose compare
contrast construct estimate
criticize create evaluate
debate design inspect
diagram formulate judge
differentiate manage rate
distinguish organize revise
examine plan score
experiment prepare select
inspect propose value
inventory set up
question
relate
solve
test

Figure 4-5. When writing objectives, instructors should use specific verbs to specify
cognitive behaviors expected of students.

A checklist for performance objectives includes:

1. Performance —describes the competency the learner is doing to attain the
objective,

2. Condition—specifies the important circumstances under which the learner
must demonstrate competence,

3. Criterion—describes the standard(s) by which the learner’s proficiency can
be judged,
Precision and Clarity—uses action words that preclude misinterpretation,

5. Success Expectation—includes sufficient detail to ensure that the expected
performance outcome can be recognized, and
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6. Completeness, Relevance, und Achievable —develops a separate statement for
each performance objective to be achieved.

PSYCHOMOTOR VERBS ’

advance enter grind perform
anchor equip heave practice
assort execute inscribe proceed
build fabricate inspect rebuild
carry fill intersect recast
climb finish juggle remodel
converse fix make straighten
convert furnish manipulate transfer
demonstrate gather observe transpose
enlarge generate operate work

Figure 4-6. When writing objectives, instructors should use specific verbs to specify
psychomotor behaviors expected of students.

- AFFECTIVE VERBS

accept concur excel kindle
admit confer exhibit motivate
advocate congratulate express oblige
allow correspond flatter perceive
aspire dedicate fultill ratify
assist deserve impart reinforce
attain engage impel stimulate
belong enhance imply urge
commend enlighten incite

compliment enliven induce

concern enrich invigorate

Figure 4-7. When writing objectives, instructors should use specific verbs to specify
affective behaviors expected of students.

The identification of content and the specification of behaviors provide the foun-
dation upon which educational planning efforts are built. In vocational and technical
education. the goal ot an cducational program is to assist individuals to become oc-
cupationally competent or to increase their fevel of competence within an occupation.
If competencies are not identified. the base upon which an educational program is built
will be faulty. It would be of no value to do an excellent job of helping an individual
develop a skill that is no longer needed by workers in the occapation for which the
individual was being prepared. The identification of the work tasks and the transla-
tion of these work tasks into performance objectives is of vital importance in program
development. Instructors should be involved in the identitication of course content as
well as participate in the translation of competencies into performance objectives.
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The concept of analysis involves a way of viewing complexity and reducing that
complexity into components that are more readily understood. The role of the instructor
is to organize and deliver subject matter in a manner that facilitates the development
of competencies by learners. Instructors have a responsibility to examine subject mat-
ter in an analytical fashion in order that patterns or structures can be observed and
communicated to learners. The instructor’s goal is to facilitate learning and reduce
complexity and ambiguity.

While many instructors are not involved directly in the process of occupational
analysis, it 1s important that the general process is understood since it helps to provide
instructors with an understanding of their profession. Performance objectives provide
direction for the educational process and standards by which competency development
can be judged. In an effective educational program, the learner has knowledge of the
instructor’s expectations as well as the criteria by which performance is judged.




REVIEW

Questions
{. What is the primary goal of vocational and technical education?
2. What is occupational analysis?
3. Whatis the DACUM process and how are experienced workers used to identify
job tasks within an occupation?
4. What is the relationship between job tasks identified through occupational
analysis and performance objectives?
5. How does an objective differ from a goal?
6. What are the three components of a performance objective?
7. How can a deck of playing cards be used to illustrate the process of analysis?
8. What is a job task?
9. Who developed the original work in occupational analysis?
10.  How does Bloom classity human behavior?
11, How are objectives for vocational and technical education determined?
12. What do the conditions of a performance objective specify?
3. List several cogaitive verbs that may be used at the knowledge level when
writing objectives.
14. List several psychomotor verbs that may be used when writing objectives.
15.  List several affective verbs that may be used when writing objectives.
16.  What is the first step in completing an analysis?
17. What is instructional design?
18.  What set of conditions must be met if the DACUM process is to be maximized?
Activities
1. Describe the relationship between course content and learner competency.
2. Describe the relationship between job tasks, task statements, and performance
objectives.
3. Describe why it is desirable for instructors to be tamiliar with occupational
analysis processes.
4. Describe the DACUM process of identifying work tasks.
5. List the blocks in your occupational subject area.

79
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6. Differentiate between process-oriented evaluation and outcome-oriented
evaluation.

=1

Discuss how performance objectives are helpful to instructors, administrators,
parents, and students.

8. Write six performance objectives in your occupational subject area. Identify
the performance, conditions, and criteria of each objective by underlining or
highlighting.



INSTRUCTIONAL PLANNING

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

When architects design a house or a commercial or industrial building, they must
consider the owner’s needs. building design, structural characteristics, and cost
of suitable materials given the geographic area, site, and local and national codes.
The architect draws the plans and develops the specifications for the structure. The
plans give all sizes and dimensions and the specifications describe materials, fix-
tures, appliances, etc. The contractor may proceed with confidence once plans and
specifications detailing all elements and their interrelationships are complete.

An instructional plan is a document that reveals the logical organization of content
and instructional processes designed to meet specific educational goals. Designing an
educational program involves planning at all levels, from the total curriculum to the
individual course, unit, or lesson.

In vocational and technical education, content is revealed through occupational
and task analysis. After the content is identified. numerous decisions must be made
regarding structure and sequence. The analysis is similar to the inventory of building
materials used to construct a house. An occupational analysis provides an inventory
of content that may be included in an instructional program. It may contain enough
material for several courses; however, it does not indicate the best sequence or method
for teaching the content. These decisions require strategic planning at the course, unit,
and lesson levels.

81
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PLANNING FOR INSTRUCTION

The essential elements of an effective educational program are instructional planning,
execution, and evaluation. Instructional planning is the foundation on which the other
two elements are built. Professional instructors know that time spent planning is a good
investment. The dividends of planning are (1) increased learning, (2) more efficient
use of class time, (3) fewer discipline problems, and (4) improved instruction.

Macro and Micro Planning

In vocational and technical education, whether at the secondary or postsecondary
level, instructional planning begins with basic competencies required of workers
in the occupation for which the educational program is designed. At the macro
level, planning is typically referred to as curriculum design. After an occupational
analysis is completed, course material is packaged and sequenced to enable learn-
ers to acquire the identified competencies. Curriculum design involves committees
of instructors and administrators who jointly determine the required courses for
a given program. Curriculum is a series of planned experiences designed to help
learners achieve major goals. In vocational and technical education, the major goal
is occupational competence.

At the micro level, instructors are responsible for planning courses, although
the amount and type of planning varies. For example, the instructor may be given a
course title, topical outline, and required textbook. In another situation, the course
may be well-structured with performance objectives for several units, a topical
outline for each unit, and lesson plans. The first example is more typical than the
second and would involve more decision making and planning. Vocational educators
and industrial trainers have long recognized the value of well-planned programs of
instruction.

Conceptual Framework

Instructors must clearly understand the conceptual framework within which instruc-
tional planning takes place. This framework can be described and/or graphically
illustrated in several ways. One example is provided by Richard Gebhart, teacher
educator. See Figure 5-1. The illustration shows the relationship among the planning
elements of competencies, programs and courses, objectives, lessons, and evaluation.
Further, Gebhart emphasizes essential steps in the analysis of evaluation data used to
improve the instructional program.

Another framework is provided by Gagné and Lestie J. Briggs, authors of Prin-
ciples of Instructional Design, who describe a systematic process of instructional
design. Gagné and Briggs view instructional design as an applied science that
organizes the necessary elements for achieving all of the outcomes specitied for a
curriculum or course.
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Gagné and Briggs specify four levels and 14 stages in the design of a complete
instructional system. See Figure 5-2. The instructor is most directly involved at
the course and lesson levels. Educational publishers, curriculum development
laboratories, and others who design curriculum materials and learning systems
should consider all 14 stages. This process could require recycling through several
stages until each component of the instructional system enables learners to meet
specified objectives. Instructors must understand basic principles of instructional
design in order to identify flaws in learning systems. In addition, most instructors
are expected to adapt curricula and instructional materials to meet students’ needs.
These activities require that an instructor execute the first nine stages described by
Gagné and Briggs.

INSTRUCTIONAL PLANNING

WORLD OF WORK
(OCCUPATIONS, JOBS)

Y

OCCUPATIONAL
ANA;YSIS REVISE
NEEDS 1 T
ANALYSIS ANALYSIS
,’ ' * DATA
TASK TASK TASK PROGRAMS AND }
ANALYSIS| ANALYSIS | ANALYSIS COURSES EVALUATE
i3 ¥ ¥ | communications| | 1.
MATH
COMMONALITIES SHORTHAND
JOBS *
TASKS GENERAL
XXXXXXX 3 OBJECTIVES
WXXXXX (BY UNIT)
XXXXXXXX COURSE
OBJECTIVES
UNIT {
COMPETENCIES UNIT Il
ETC.
1 -

Figure 5-1. Gebhart depicts a plan for developing and revising a vocational education
program.
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STAGES IN DESIGNING INSTRUCTIONAL SYSTEMS

1. Analysis of needs, goals, and priorities

2. Analysis of resources, constraints, and alternative

System Level delivery systems

3. Determination of scope and sequence of curriculum
and courses — delivery system design

. Determining course structure and sequence

Course Level . S
. Analysis of course objectives

. Definition of performance objectives

. Preparing lesson plans for modules

. Developing, selecting materials, media

9. Assessing student performance (performance measures)

Lesson Level

W N O

10. Teacher preparation

11. Formative evaluation
Final System Level 12. Field testing revision
13. Summative evaluation
14. Installation and diffusion

Gaané. R. M., & Briaas. L. J. (1988). Principles of instructional desian. New York: Holt, Rinehart & Winston

Figure 5-2. Gagné and Briggs organize the instructional design process into four levels
and 14 stages.

Systems Approach

The basic structure of a system includes the following elements: (1) input, (2) process
(mechanisms, such as procedures, policies, materials, that convert input into output),
(3) output, (4) feedback, and (5) environment (circumstances that can influence the
input, process, output, or feedback). The instructional planner can use the general
systems approach to depict the interrelationships of all elements involved in the
teaching-learning enterprise. See Figure 5-3.

COURSE PLANNING

After macro level planning, with its focus on translating the results of an occupational
analysis into educational curricula, educators must shift their focus to course planning.
Course planning is used to achieve the desired goal of occupational competence.

Courses of Study

The document containing an instructor’s plan for a course is a course of study (cur-
riculum guide). A course of study should consider:
1. relationship of the course to the entire educational program,
objectives of the course,

3. needs of the student,
4. content to be taught,
5. equipment and facilities available,
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6. uppropriate methods of instruction,
student learning activities,
8. resource materials, and

9. procedures and instruments for evaluation.

. SYSTEMS APPROACH

ENVIRONMENT
INPUT PROCESS OUTPUT
INSTRUCTOR INSTRUCTOR ACTIVITIES
LEARNER »| METHODS, MATERIALS, - ',;'é?m‘,:gg
OBJECTIVES AND MEDIA " | CHANGE
CONTENT LEARNER ACTIVITIES

X

EVALUATION |
FEEDBACK FEEDBACK

Figure 5-3. Application of general systems theory to instruction reveals the
interrelationships among elements of the teaching-learning process.

This organizational framework, based on the course of study, units of instruction, and
lesson plans. is helpful to most instructors. The length of a course of study may vary from
several pages (10-15) outlining critical components of i course to a voluminous document,
including materials such as transparency masters, printed supplementary materials, unit
plans. lesson plans, and tests for the entire course. Regardless of its length and the types
of materials included, the course ol study 1s a planning document for the instructor’s use
and should be developed accordingly. The course of study serves as the basis from which
units of instruction are developed. Keeping each course of study in one or more three-ring
binders with a table of contents and page dividers to separate the sections facilitates the
removal of dated materials and their replacement with state-of-the-art materials.

Basic components of a course of study are as follows:

1. Course Title
Course Description
Course Objectives

Course Content (Informational topics to be covered)

S SRS

Instructional Materials
Learning Activitics

N

Course Evaluation Activitics
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Course Title. The instructor should select an appropriate, descriptive course title, one
that is as specific as possible. The course title should indicate content covered and
type and level of instruction. Examples include

1. Basic Machine Shop Mathematics,

2. Radar Electronics,

3. Underwater Welding and Cutting,

4. Residential Roof Framing,

5. Sheet Metal Layout for Ventilating Systems,
6. Basic Nutrition,

7. Clerical Practice,

3. Computer Programming—Fortran,

9. Residential Landscape Design, and

10. Retail Sales Methods.

Course Description. After choosing an appropriate title, the instructor should
prepare an introductory statement that defines the grade, age, or experience level
at which the course is appropriate. Prerequisites and information about the length
and nature of the course should also be specified. In addition, the course descrip-
tion may include general statements about the relationship of the course to further
education or the world of work.

Course Objectives. Course objectives should be written in broad and general terms.
The following general objectives might be written for a course in beginning photog-
raphy. Note that the conditions and criteria components of the course objectives have
been omitted.

The student should be able to:

1. understand the relationship between lens size and speed of exposure.

2. comprehend the measurement and control of light and the chemistry of

development.

3. understand photographic chemicals and film development.

4. wunderstand procedures to develop contact prints and enlargements.

5. appreciate good composition and technical quality in photography.

Objectives should be realistic. Always consider the facilities and amount of class
time available, as well as the educational level and interests of the students. If objec-

tives are realistic and instruction is effective, nearly every student should be able to
exhibit the specified performance.

Course Content. With the course objectives in mind, instructors should select the
knowing (cognitive), doing (psychomotor), and affective elements of content that
they wish to teach. Instructors should select elements that best meet their objec-
tives and can be included within the time limits of the course. After tentatively
selecting knowing and doing elements consistent with course objectives and time
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limitations, instructors may find it beneficial to seek the opinions of other instruc-
tors and administrators.

Content identified through occupational analysis and behavioral objectives should
be the same. Both should state desired student behavior. Through analysis, student
behavior is identified, while in an instructional program, student behavior is specified
as the desired end result of instruction.

When possible, the least complex content should be taught first. Also. knowledge-
related content may be taught before doing, or performance, content. It is best to
teach related knowledge and theory before the student needs it to solve practical
problems. If possible, information should be taught in small segments throughout
the course.

Instructional Materials. The selection or preparation of visual aids. textbooks, and
other instructional materials should follow decisions about course content and teaching
methods. Instructional materials must be consistent with student ability, emphasize
key elements of the course. and effectively present information.

Good textbooks are essential for effective instruction. Textbooks are often
written with general objectives in mind and are designed to be used in a variety
of situations. As a result, supplemental materials are sometimes required for a
specific course.

Selection of films may depend on availability from a film library. Therefore. tilms
should be requested for a specific date as early as possible. Films from business, in-
dustry, and trade associations should be used if they clearly contribute to instructional
objectives.

Other instructional aids, including charts, illustrations, and overhead transparen-
cies, should be selected or prepared for each lesson. Special equipment and supplies
should be ordered early.

Written examinations, performance tests, and assignment sheets should be prepared

and reproduced as soon as the objectives, course content, and schedule have been
. >termined. These materials should be ready well in advance of their use. The content
ot an assignment or test should not come as a surprise to the student.
Learning Activities. The purpose of planning instruction is to facilitate learning.
Theretore, the selection of appropriate and effective learning activities is a critical
factor in the planning process and the course of study. Learning activities may be as
varied and creative as the instructor’s imagination. Learning activities may include
reading assignments, prepared notebooks, field trips, and other projects.

A project is a learning experience in which students apply skills and knowledge to
create a product. A project may be a notebook in a class on cooperative education, a
set of house plans in architectural drawing, a garden in agriculture, or a circuit board
‘n electronics. The order of instruction is influenced by the practical nature of proj-

‘ts. For example, in a photography course, taking pictures would normally precede
~loping film and making prints.
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The fundamental purpose of projects is to provide an opportunity for practical,
meaningful application of specific skills as they are learned. When students are
required to construct practice pieces that are thrown away, there is usually less
motivation to succeed than when the same skills are developed through construction
of useful projects. Projects must be designed so the right skills are emphasized.
A common failure is to use projects without careful analysis of the skills and
knowledge inherent in the activity, or to use projects in which a disproportionate
amount of time is spent developing relatively unimportant skills.

In selecting or designing projects for instructional purposes, a number of objec-
tives should be considered:

1. Projects should develop skills specified in the course objectives.

2. Projects should have intrinsic and/or extrinsic value.
3. Projects should use readily available materials where practical.
4. Projects should follow consistent principles and standard practices in the

occupation.

Concepts in mathematics, physics, and chemistry lend themselves to various
types of projects. Photography, printing, mechanical drawing, welding, cosmetol-
ogy, and other subjects in which design is important are also taught effectively
through the use of projects. A project is a meaningful product for the learner.
Laboratory exercises that allow mastery of skills are beneficial for students.
Since there is no finished project to grade, the preferred evaluation tool is a
performance test.

Field trips are very important in allowing students to see beyond the classroom
and understand the occupational world. Field trips also help the instructor keep
course material up-to-date and interesting. Companies and industrial plants are
usually pleased to have visitors. Arrangements should be made in advance, and
students should be given a thorough briefing. A list of instructor-prepared ques-
tions for students to respond to or a guide for students to follow during the field
trip will help to alleviate potential behavior problems and keep students focused
on the important information. The instructor and students should discuss specific
directions and expectations before the field trip begins. The host should know
the students’ backgrounds and the types of experiences that will be of particu-
lar value during the visit. If possible, a schedule of events for the visit should
be prearranged.

Students should be given the opportunity to discuss the field trip. It is also ap-
propriate for the teacher to send a letter of appreciation to the host after the visit.
A letter from the students would be a nice touch.

Bringing outside speakers into the classroom often provides valuable experiences
for students. Technical specialists, scientists, authors, designers, and hobbyists are
frequently willing to demonstrate or lecture about their fields. These outside speak-
ers can provide motivation for students and add variety and realism to the course.
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In making arrangements. be sure the demonstration or lecture is consistent with
lesson objectives.

Since most potential speakers are busy. every effort should be made to facilitate
their participation in the course. Transportation and a time schedule should be
arranged carefully. A capable student may be assigned to assist the speaker with
preparation details. The instructor and class should find appropriate means of show-
ing their appreciation.

Outside reading assignments, in addition to regular assignments, are part of
most technical courses of study. Instructors should make reading materials easily
available. An occasional reference to a book. current article, or appropriate movie
may urge alert students to expand their interest in the subject.

Course Evaluation Activities. Evaluation activities should be based on their rel-
evance to course objectives. [n developing the course of study, the instructor should
make some general decisions regarding the methods and strategies to be used to
collect and score student evaluation data. Methods and strategies for conducting
evaluation activities may include a combination of quantitative data (scores on
tests) and qualitative data (value judgments of the student’s work). For example,
course evaluation activities might include the student’s final product or project,
written examinations, and performance tests.

Effective instructors frequently change resource materials, teaching-learning
aids, and student activities, even though course objectives and content may be
relatively stable. A course of study may be prepared in advance of instruction,
but it continually changes because the revision and updating process is never
complete.

Teaching Plan. A teaching plan is a two- to three-page summary of the course
of study. The teaching plan is usually an optional document in the instructional
planning process; however, its utility outweighs the initial time, energy, and re-
sources required to develop it. The teaching plan becomes the instructor’s guide
as it places instruction in sequence and provides a comprehensive overview of the
entire course. A teaching plan permits the instructor to list

1. course objectives,

2. major units of instruction,

3. informational content covered in the unit, keyed to textbook or other resources,
4. demonstrations to be provided by the instructor,

5. supplementary aids or activities, such as field trips or films,

6. learning activities, and

7. evaluation activities.

The teaching plan should be filed in a separate section of the course of study. See
Figure 5-4. The teaching plan provides general information for the course; however,
it does not provide enough detail to successfully guide day-to-day instruction.
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TEACHING PLAN

Fundamentals of Electricity
Course Objectives:

1. Understand uses and safety precautions related to electricity

2. Demonstrate knowledge of electrical testing meters and characteristics of AC circuits
3. Demonstrate knowledge of electronic schematic symbols and open and closed circuits

Major Units:

Wire a series circuit

Use a voltage tester

Wire a parallel circuit

Calculate electric power

Operate overcurrent protective devices

R

Informational Topics (Discussion, Lecture, Reading):
1. Increased use and decreasing cost of electricity
Nuclear structure and electron theory
3. Ohm’s law
4. Construction use and precautions with meters
5. Characteristics of AC series circuits
6. Characteristics of AC parallel circuits
7. Electric power in AC circuits
8. Rate structures
9. Power unit conversion efficiency calculation
10. Overcurrent protective devices
11. Safety precautions and first aid
12. Grounding considerations
13. Open and closed circuits
14. Electrical and electronic schematic symbols

Demonstrations:
1. Safety precautions and first aid
2. Reading meters (ammeter, voltmeter, ohmmeter)
3. Solving problems with Ohm’s law
4. Wiring meters in circuits

Supplementary Aids:

1. Film: “What is Electricity”

2. Film: “Series and Paraillel Circuits”

3. List of power distributors

4. (a) File of newspaper clippings dealing with electric shock (b) Demonstration pane! with various
sizes and types of fuses (c) Film: “Electrical Safety in the Home” (d) Film: “How to Do
Rescue Breathing”

5. (a) Chart of symbols (b} Architectural plans with wiring diagrams and schematic circuit drawings

Learning Activities:
1. Solve problems with Ohm’s law
Read a voltmeter
Read an ohmmeter
Read a VOM
Wire meters in circuits
Take measurements with wattmeter, voltmeter, and ammeter
Overload a fuse

NN

Evaluation Activities:
1. Written tests on knowledge of safety, first aid, electricity, meters, formulas, and circuits
2. Performance tests on safety precautions and first aid, wiring circuits, and reading meters

Figure 5-4. A teaching plan provides a skeletal framework for a course.
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Unit of Instruction

A unit of instruction is different from the course of study and the teaching plan.
Whereas a course of study presents information and materials for the entire course,
and a teaching plan is an overview of the course of study, a unit of instruction includes
specific and detailed information for a particular segment of the subject matter to be
taught and serves as a guide for the instructional process. Unit plans help the instruc-
tor to stay organized and focused on the topic. Instructional units are based on the
course of study. The number of instructional units varies from one course to another
and from one instructor to another depending upon the type of course and the deci-
sions made by the instructor. For example, six units may be sufficient for a beginning
welding course; however, a beginning course in industrial electricity may require nine
or more units. Some courses may require as many as 12 or 14 different units. If the
instructor has prepared a teaching plan, each of the major units may be developed
into a unit of instruction.

The length, depth, and breadth of a unit of instruction are influenced by the
content to be covered, objectives to be achieved, time allotted for the unit, avail-
able resources, students’ interests and needs, types of printed materials included
in the unit (transparency masters, student handouts, student exercises, assign-
ment sheets, lesson plans for the entire unit), and creativity of the instructor. For
example, a unit of instruction on the identification, use, and care of hand tools
may consist of 25 or fewer pages; whereas a unit on career choices may require
50 or more pages.

The format for a unit of instruction varies depending upon whether the school
system requires a particular format or individual instructors develop their own.
Regardless of the format selected, a unit of instruction should include the follow-
ing basic components:

1. name of the course;

2. descriptive title of the unit;

3. duration of the unit written in terms of number and length of class meetings;

4. rationale or importance of the unit and its relationship to other units and the
course;

5. topical outline of the subject matter content to be taught;

6. objectives written in terms of the students’ knowledge, skills, and attitudes
to be developed;

7. teaching and learning activities to include instructional strategies, demonstra-
tions, and student applications;

8. instructional materials to include supplementary books, films, games, and
computer programs;
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9. facilities to include required classroom/laboratory space, furniture, tools,
supplies, and equipment;

10. evaluation activities to include a description of special projects or products
to be developed by the student, sample examination questions, brief de-
scriptions of performance examinations, methods for assessing student
outcomes, explanation of the scoring procedures; and

11. specialized information such as technical terminology, scientific symbols,
or complex formulas.

A typical format for a unit of instruction is shown in Figure 5-5. A well-developed
unit of instruction facilitates lesson planning, as individual lessons are necessary
to help students realize the unit objectives. Instructors may wish to keep the units
of instruction in the appropriate teaching order in separate sections of a three-ring
binder with the corresponding course of study.

UNIT OF INSTRUCTION

Name of Course:

Descriptive Title of Unit:

Descriptive Title of Unit (Number and length of class periods):

Rationale for Unit:

Topical Outline (Content to be covered):

Unit Objectives (Student outcomes):

Teaching-Learning Activities:

Instructional Materials:

Facilities:

Evaluation Activities:

Specialized Information:

Figure 5-5. A unit of instruction is developed for each major content area.
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Course Syllabus

Students must know the direction of a given course. One systematic way to share
the results of planning with students is through a well-designed course syllabus. See
Figure 5-6. The format ftor a course syllabus varies from a one- or two-page topical
outline, with test dates noted, to a comprehensive document including performance
objectives and all supplementary materials for the course. The suggested format is
between these two extremes and contains the following components:

COURSE SYLLABUS

Circuit Analysis 101
5 Credit Hours

Circuit Analysis 101 (CA-101) covers basic DC electrical principles. Previous course experience
in basic mathematics is prerequisite to success in CA-101.

. Introduction

Il. Course Organization
Content and Scope of the Course

Unit | Current and Voltage 4 days
Unit 1l Resistance 3 days
Unit HI Ohm’s Law 2 days
Unit IV Power and Energy 4 days
Unit V DC Series Circuits 8 days
Unit VI DC Parallel Circuits 8 days
Unit VI DC Series/Parallel Circuits 8 days
Unit VIl DC Methods of Analysis 18 days
Unit IX DC Network Theorems 15 days
Review and Final Examination 5 days

75 days

For each unit there are assignments, references, and study questions. Assignments specify
learning activities. Chapters and/or pages of the text to be read are specified. Study questions
are designed to present situational problems which call for acquaintance with and the
interpretation of facts, understanding of concepts and principles, as well as formation

of judgments.

Hi. Course Objectives
Through the content selected and the activities planned, students should be able to:
1. Explain the interrelationships between current, voltage, resistance, power, and energy.
2. Apply Ohm'’s law.
3. Analyze linear bilateral DC series, parallel, or series/parallel circuits with Ohm’s law and
the power formula when one or more quantities are unknown.

IV. Basis for Evaluation

A. Examinations 60%
B. Weekly quizzes 15%
C. Written reports 15%
D. Classroom participation 10%

Figure 5-6. A course syliabus indicates the results of course planning.
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Cover Page —Critical elements of this page relate to identification. It should pro-
vide the (1) name of the institution, (2) curriculum in which the course is included,
(3) course title, (4) length of course, and (5) year.

Introduction— The introduction should place the course in context by indicating its
place in the curricular sequence. The general nature of the course should be described.
Include a catalog description for the course. Prerequisites or general expectations
should be included in the introduction.

Course Organization— Include a section describing the format of the course and
major units covered. Include the amount of time devoted to each unit so students can
judge the amount of emphasis or depth of study expected in various areas. Also specify
the selected instructional strategies of the course, such as lecture, group discussion,
assigned reading, or research papers.

Course Objectives—Major performance outcomes expected of students upon
completion of the course should be identified in the course syllabus. Course objectives
are not as specific and complete, in terms of conditions and criteria, as performance
objectives. Course objectives should focus on student performance rather than the
instructor’s actions and intent.

Basis for Evaluation— Students should know in advance the criteria and guidelines
an instructor will use to evaluate students and assign grades. Student anxiety results
from lack of information about the evaluation process. This evaluation information
must be clearly and precisely communicated as early in the course as possible. Dates
for examinations need to be set well in advance so students can prepare adequately.

Format for Papers and Reports— Format or style expectations need to be expressed
to students. It is wise to include these detailed expectations, with examples, on the
course syllabus. Providing examples of bibliographic citations or reference page
format on the course syllabus will save class time and provide an information backup
for students who are absent.

Assignment Sheets— An effective way to make assignments is with an assignment
sheet that covers the unit. The nature of the assignment sheet can vary considerably
depending on the type of course and the resourcefulness of the instructor. The basic
elements of an assignment sheet include the introduction, assignment(s), references,
and study questions. See Figure 5-7.

Handouts and Organization

Handouts are printed materials distributed to students during a course. Handouts convey
information that students need to achieve for certain course, unit, or lesson objectives.
It is unreasonable to distribute all course handouts at the beginning of a course and
expect students to retain and use them at the appropriate time.

Nevertheless, instructors need to teach organization and provide opportunities for
students to practice organization. A notebook system can facilitate organization of
prepunched handouts. All handouts, including the syllabus and assignment sheets,
should be prepunched and distributed at appropriate times during the course.
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ASSIGNMENT SHEET

Unit I: Current and Voltage

Introduction
Content to be covered
Importance of unit
Assignment(s) and Due Date(s)
Readings
Problems to be solved
Paper(s) to be written
Study guestions
Student reports
References
Complete bibliographic information attached
Study Questions
1. What are three particles of an atom?
2. How is voltage measured?

Figure 5-7. An assignment sheet includes information about assignments, references,
and study questions.

DESIGNING LESSONS AND LEARNING PACKAGES

Instructors, like learners, bring unique backgrounds to the classroom, which cause
them to view the structure of the subject in a certain way. Instructors develop the
organizational structures that they believe are most beneficial to learners. As a result,
no single organizational format or teaching method is universally adopted as a plan-
ning structure for instructors.

A lesson plan organizes the results of an instructor’s planning and decision making
and becomes a guide for teaching selected subject matter content. A learning package
guides an individual’s study of a given element of content. A learning package is a
well-designed, carefully developed learning aid that provides students with necessary
materials for mastering specific performance objectives. Learning packages include
detailed instructions about the learning process. Learning packages vary from simple
to complex in their composition and format. They may be categorized as direction
sheets, learning guides, or modules.

Components

The format of lesson plans and learning packages varies greatly; however, key com-
ponents are derived from the classic four-step method of teaching, which includes
preparation, presentation. application, and evaluation.
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Preparation. Whether one prepares a lesson plan for group instruction or a learning
package for individualized instruction, it is always necessary to prepare students for
the lesson. The introductory statement should emphasize the relevance of the lesson
and motivate learners to spend time on the learning task. The importance of the lesson
is best communicated to students through the performance objectives to be achieved
in the class.

Presentation. The heart of a lesson or learning package is linking the learner to certain
concepts, information, skills, or principles. This linking may be accomplished through
lectures, demonstrations, reading assignments, or other various forms of media.

Application. Well-developed lesson plans and learning packages must provide op-
portunities for learners to apply newly acquired information, concepts, principles, or
motor skills. This phase of the teaching-learning process should provide reinforcement,
identify student weaknesses, and provide opportunities for practice.

Evaluation. Evaluation is the final step in all effective instruction. Evaluation may be
completed in numerous ways: through oral questioning, observation of performance,
or written tests. If objectives are properly written with a clear statement of (1) perfor-
mance, (2) conditions, and (3) criteria, the evaluation step can be conducted.

Formats

Format is the manner in which the various instructional components are organized. The
format may be relatively simple with printed directions guiding the learner through one
or more activities to successful performance. On the other hand, it may be a mediated
program that uses various types of instructional media.

Learning packages are often designed with instructional media and performance
appraisals. Factors such as (1) volume of use, (2) cost, and (3) learning level of the
students must be considered before a school district purchases a learning package.

A lesson plan is typically the instructor’s plan for a given instructional session.
Although there are notable exceptions, such as military, corporate, and private school
systems with multiple locations, instructors are generally responsible for developing
their own lesson plans.

Lesson Planning

A lesson plan provides detailed directions for teaching one or more class periods on a
given topic or theme. Lessons may be as short as 30 minutes or as long as 5 hours. The
content, age and maturity of the students, and nature of the instructional program (amount
of student application) are some of the factors that determine a lesson’s length.

It is possible, of course, for a lesson plan to be thought through and carried out
without putting it on paper. For most instructors, however, a written plan is necessary
if they are to do their best.
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Purpose of the Lesson Plan. There are a number of reasons why a lesson plan is nec-
essary. A lesson plan helps the instructor think through the lesson as it will be taught.
The lesson plan assists in the organization of tools and materials needed to carry out
the lesson plan. A good lesson plan helps the instructor to:
1. provide needed motivation:
2. properly emphasize various parts of the lesson, including those requiring
student activity;

3. ensure that essential information is included:
4. provide for the use of instructional aids;

5. insert questions at the proper time; and

6. stay on schedule.

Skilled instructors may write a detailed lesson plan and reduce it to a few notes
for use in the classroom. Other instructors may prefer to teach from a detailed outline.
In any event, the plan should be designed to fit the instructor’s needs for the lesson
at hand.

Lesson plans prepared by someone else may be of value, but usually need modi-
fication. Each instructor needs a customized plan, which may be newly developed
or modified from an existing plan.

Key Elements of Lesson Plan. A lesson plan may be prepared for a single class pe-
riod, or it may be designed to cover two or more periods. Good lesson plans contain
the following elements:

Title —The exact title of a lesson should be given. For example, the title “Microm-
eter” is not as good as the title “How to Read a Micrometer.” The title of a lesson plan
usually comes from knowing and doing content identified in the analysis. In addition
to the title, a code consisting of course, unit, and lesson numbers may be used to as-
sist in filing.

Objectives— A lesson plan should include objectives, for example, to list and
describe types of house paints, or to apply exterior paint. Objectives should include
the expected performance, conditions, and criteria.

Instructional Aids — As the lesson is planned, the instructor should list charts,
models, films, and other aids that will facilitate learning. This list serves as an
inventory when preparing to teach, and is of great help the next time the lesson
is taught.

Texts and References — Be sure to identify specific knowing and doing content
from the analysis to be included in the lesson. References to texts used to prepare
the lesson plan should also be included. If the plan will be used for some time,
space should be left to add new references as they become available. All instruc-
tion sheets and text material to be used by students should be listed. Care should
be taken to include complete reference citations.
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Introduction—A well-planned introduction will develop interest and motivate
students to become involved in the subject. A good introduction may include:
1. what the lesson is about,

2. where and when students can use what they learn in the Jesson,

3. how the lesson will be taught,

4. what will be expected from students during and after the class, and
5. areview of what was learned in previous lessons.

Repetition is always necessary for effective instruction. The procedure used, how-
ever, should not be repetitious. Essential information may be emphasized in many
ways, one of which is reviewing the previous lesson as a part of the introduction to
the current lesson.

It may be necessary to think through previous lessons and reinforce key points before
the current lesson can proceed smoothly. The review should not be long and involved.
The question and answer approach may be the most effective for certain lessons, or the
instructor may simply remind students of key points previously discussed.

Presentation—This is the core of the lesson. It contains two interwoven elements:
(1) a complete outline revealing exact content and the sequence in which it will be
taught, and (2) notes about ways to teach various parts of the lesson. For example, the
instructor might include the following notes:

1. “Ask the following questions...”

2. “Through discussion, develop the reason for...”
3. “Introduce the film and run first 11 minutes only.”
4. “Discuss the following points before showing the remaining part of the film.”

In planning the presentation, refer to the analysis for content to be taught, and
consider lecturing, discussing, demonstrating, and questioning as ways to teach each
part of the lesson. Make sure all parts of the presentation follow in logical order with
no awkward gaps, and estimate the time required for each part of the lesson.

Interaction Items —Preplanned questions, both rhetorical ones and those answered
by the instructor or students, provide stimulation and highlight a lesson. Questions
appropriately interspersed in a presentation stimulate interest. Interaction items help
instructors assess student understanding and focus student attention on a specific
principle. Interaction items provide a basis for class discussion and communication
between instructor and students. Appropriately phrased, these items can lead students
to higher levels of analysis, synthesis, and evaluation.

Application and Activity— Application occurs mentally and physically as the student
understands and applies learned content to a problem. Good questions, illustrations,
problems, and examples cause the student to apply abstract concepts to specific, practi-
cal situations. This application is essential for full learning to transfer.

To make each lesson effective, an instructor will plan ahead and reserve part of
class time for application activities. The instructor must be free to observe and guide
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individuals as they work through a learning activity. Well-planned activities serve
many purposes, including offering variety and additional experience with the subject;
however, their primary goal is to allow the learner to apply the information or skill.

Evaluation Items—As the instructor plans a lesson, it is appropriate to prepare
evaluation items for use immediately following the lesson or later in the course.
Evaluation items should be designed to measure student achievement related to lesson
objectives. The objectives will suggest appropriate wording for evaluation items, which
may ask students to recall, explain, describe, identity, perform, or draw.

Summary and Test— Lessons should be summarized by reviewing the main points.
This is often followed by oral questions to ensure that students can apply the content
of the lesson and to check on their understanding. Using a short test covering the main
points in a lesson 1s a valuable teaching strategy because it gets students to analyze
and synthesize content being learned. Tests can provide valuable feedback about
parts of the lesson that have been taught well and parts needing clarification or more
emphasis. Grades may be given if desired; however, it is more important to use the
test as a teaching and learning device.

Assignments —When assigning work to be done outside the classroom, it is not
enough to say, *“For tomorrow, read chapter five.” It pays to tell students what to look for,
what to study, and what questions to answer. Written assignment sheets for large units
might be prepared to tfacilitate lesson-by-lesson assignments. A good assignment:

1. is carefully planned in advance,

2. contains specific instructions about the method of approach and discusses

anticipated problems or difficulties,

3. s given slowly (so notes may be taken) and is given at the beginning of the period

(unless students need today’s lesson to understand tomorrow’s assignment), and

4. includes questions by the instructor and time for students to ask questions.

The instructor may allow time for students to start the assignment so misconcep-
tions may be noted and corrected.

Sample Format and Plans

The lesson plan format provides a means for instructors to teach and evaluate students.
A lesson plan format must be comprehensive, usable, reusable, and practical.

Page one of the lesson plan identifies the course and unit in which a particular lesson
will be taught. The instructor may also record the type of lesson (informational or skill),
the lesson title, objectives, and any supplementary items needed. The reverse side of page
one is used to record assignments, reference data, and an introduction to the lesson.

Page two of the lesson plan is for recording an outline of the lesson. Page three of
the lesson plan is for interaction items and to record classroom, laboratory. or other
activities the instructor plans to use to facilitate student learning. The fourth page of
the Iesson plan is for recording evaluation items used to judge whether or not lesson
objectives have been achieved.
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Completed lesson plans accumulate to form an important part of a unit of instruc-
tion. The instructor should prepare lesson plans and file them under appropriate unit
titles to conserve time and eftort when preparing for a class presentation.

There is no universal format for lesson plans. It is typical, however, for a school
system to adopt a common format in an effort to improve communication.

Instructional planning involves broader educational decisions than those related
to a demonstration. lesson, or homework assignment. Although instructors are of-
ten uninvolved in macro level planning, it is important for them to be aware of the
decision-making process that leads to specification of courses and course content in
the curriculum. Instructors need to understand the conceptual tramework involved in
curriculum design as well as the more detailed planning for courses and lessons.

All subject areas have an inherent structure based on the organization of the
discipline. It is important for instructors to be well-acquainted with the framework
associated with their discipline.

Instructors are often involved in curriculum development decisions that affect the
education of students preparing to enter a given occupation. Involvement at the macro
level depends a great deal on the school setting and the instructor’s experience. Instructors
are directly involved in planning at the course and lesson level. Course planning involves
many decisions regarding content, objectives, activities, assignments, evaluation, as well
as the environment in which teaching and learning occur. Just as there is a structural
framework in a discipline, there is also a logical framework for course planning. Devel-
oping a course of study and corresponding units of instruction in a systematic, organized
manner has several benefits. First, writing objectives, specifying and arranging content,
describing learning activities, and developing instructional materials provides a structured
approach to teaching that facilitates learning. It is much easier for the learner to focus
attention on the content to be learned if there is a discernable structure. Secondly, the
planning effort can be drawn upon and improved as the instructor reteaches the course.
Seldom does the instructor have the luxury of sufficient time to completely plan a course
before it is taught the first time. In this context, a course of study documents the results
of the decision making and planning process over time.

The primary reason for planning is to facilitate learning. This benefit of planning
cannot be maximized unless key elements of the planning process are shared with
students. When instructors have a clear-cut direction for teaching, students have a
clear-cut direction for learning.

The course syllabus reveals the instructor’s plan and directs students as it gives an over-
view of course content, organization, objectives, and evaluation. Effective instructors do not
leave course organization up to students. Providing an organizational plan helps students
keep course materials together and facilitates preparation of homework assignments and
review for exams. Students have a collected body of material for the course.

At the micro level of planning, the instructor plans lessons and chooses the strate-
gies and materials that will facilitate the explanation of a given body of content. The
results of this decision-making process are recorded in the lesson plan. The effective
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instructor develops a standardized format for the sake of efficiency. The results of
planning are retained and reviewed as the course is taught again. This allows the
instructor to update and improve the lesson plan. Effective instructors are flexible and
can adjust to changing classroom conditions. which may include students’ questions,
confusion, or lack of prerequisite knowledge. Instructional plans must sometimes be
changed. but teaching without a plan can lead to a directionless class session.

Although there are no universal formats for lesson plans or learning packages,
the classic four-step method of teaching does provide a framework for developing
instructional materials. An instructor will not go too far astray if attention is given
to the preparation of both selt and the learner: the presentation of the content to be
learned; opportunities for the learner to apply principles, concepts, and skills that are
being learned: and evaluation activities that reveal, both to the instructor and learner,
the extent to which objectives have been met.
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REVIEW

Questions

I

What professional activity, related to course content, must precede instructional
planning?

2. What is the foundation of instructional evaluation?
3. To what extent are instructors involved in curricuium design?
4. How is Gebhart’s conceptual framework for instructional planning similar to
that provided by Gagné and Briggs?
5. What are the five essential elements of a system that can be applied to instruc-
tional design?
6. What is a course of study?
7. What are the essential components of a course syllabus?
8. What is a lesson plan?
9. What is a learning package?
10.  What are the essential components of a lesson plan?
11, What are the advantages of written assignments?
12. What is the relationship of course content to course objectives?
13. What is the purpose of projects?
14.  What is the relationship of evaluation to course objectives?
15. How can a teaching plan help guide the instructional process?
16.  What is the purpose of a unit of instruction?
17. In what ways can a course syllabus benefit students?
18. In what ways can handouts compliment instruction?
19.  Why is a framework for curriculum design important?
20. What is the classic four-step method of teaching?
Activities
i. Distinguish between macro and micro planning related to (1) an educational
program, (2) courses within the curriculum, (3) courses of study, (4) unit plans,
and (5) lesson plans.
2. Describe the relationship between occupational analysis and instructional
planning.
3. Depict an instructional system using general systems theory.
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Prepare a course syllabus.

Describe the elements of a lesson plan.

Describe the essential components of learning.

Develop a course of study including the basic components.

Describe three projects that would enhance learning in your program area.
Develop a unit of instruction including the basic components.

Develop two handouts that are appropriate to supplement instruction in your
program area.

Explain the purpose of a lesson plan.



WRITTEN INSTRUCTIONAL
MATERIALS

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

Written instructional materials are essential to the success of educational programs.
Written materials must be carefully prepared or selected and skillfully used if their
value is to be maximized.

Required textbooks are often used in courses, but they seldom eliminate the need
for written instructional materials. Instructors often refer students to supplementary
references or use laboratory handbooks for specialized segments of an educational
program. Many books are available in most subject areas, and instructors must conduct
athorough review to select the best published materials for a given course. A carefully
selected textbook reduces the amount of supplementary material that an instructor
needs to prepare. The extra time it takes to make a good decision will be worthwhile
for both instructor and students.

Most instructors prepare written instruction sheets, often referred to as student
handouts. These written materials may be drawn from other reference materials and
customized to fit the specific needs of a student or group of students. Instruction sheets
sharpen the focus of instruction.

The instruction sheets most commonly used in technical subjects are those that
illustrate professional practice. Instructors must be analytical in making decisions
about written materials. Instructors should remember the importance of clarity and
efficiency when writing or selecting written materials.
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BOOKS AND HANDBOOKS

Professional instructors, acting as individuals or as members of selection committees, often
need to choose appropriate books and handbooks for a given course. A good textbook is a
basic requirement of most courses. Textbooks provide general or supplementary reading
through which students develop a broad understanding of the subject being studied.

Textbooks used in vocational and technical instruction are often similar to a set of
individual instruction sheets bound in one volume for convenience. Such textbooks
can provide valuable step-by-step guidance as experiments are performed and skills
are developed.

When planning a course of study, instructors can judge the potential value of a
textbook by the extent to which it presents procedures and information consistent with
the objectives and content of the course. An excellent textbook for one course may be
inferior for another. For example, a beginning book on mechanical drawing might be
ideal at a secondary school, but inappropriate at an adult level.

Textbook Selection

In selecting a textbook for a particular course, instructors should consider course
objectives, equipment, student ability, and the type of student activity desired. Sel-
dom are textbooks analyzed in the light of established selection criteria. Instructors,
supervisors, and textbook selection committees often select textbooks on the basis of
inadequate criteria. Textbook selection is basically subjective in nature; however, care
must be taken in order to select the best textbooks for students.

Professional literature in the field of education contains a wealth of information
regarding textbook selection. Whether textbooks are adopted by a state committee or
a school system, the final choice of a specific textbook for a particular course depends
largely on the needs of the teacher and the class involved. The reputation of the publisher
and the qualifications of the author should also be carefully considered when making
textbook selections.

Instructors can use rating scales established by professional associations, school sys-
tems, or at the state level where formalized textbook adoption procedures are employed.

Using a Rating Scale. Textbook selection is more systematic when a rating scale is
used. A rating scale allows judgments to be made with a high degree of consistency.
See Figure 6-1.

These steps will enable the instructor to make systematic comparisons:

1. At the top of the rating sheet, list the textbooks being considered.

2. Examine one textbook according to the criteria listed in the left-hand column
of Part . Evaluate according to the following rating scale: good, 3 points; aver-
age, 2 points; poor, | point. If a specific criterion (for example, “Appendix”) is
not included in the book being considered, this item can be omitted provided
the other books do not contain this item.
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TEXTBOOK SELECTION RATING SHEET

Multiplication
Factor

Cost

X =

1

| Cover design

Syleoftype

1
|

Size of iype

T

Layout of page

N

Content organization

~

Péée number placement

Use of color

S

Eye appeal of pictures, graphs, and
illustrations

IS

Quality of paper (durabie and glareproof)

nS

Binding (paper or hardback)

N

Glossary

o

Table of contents

'

Index

IR

o

Appendix

I

Appropriateness and accuracy of
illustrations

1

o

Unit or chapter summary

Study, review, or discussion guestions

Suggested activities

I

List of up-to-date resource material

inS

Current information covered

o7

Reference bibliography

Teaching guide or handbook

XIXIXIXIXIXIX] X XX xlIx xix > ixx xXxxix

S

Laboratory handbook or workbook

1l

S

Total Part |
Part i
or Course | Multiplication
study Factor
X‘ =
- o

Séﬁuence of Content

X, =

Total

Total Part |

__Grand Total

Rank

Figure 6-1. Selection of a textbook for classroom use can be done in a systematic

manner by using a rating sheet.




108 INSTRUCTORS AND THEIR JOBS

3. After rating each criterion according to the I, 2, or 3 scale, multiply by the
factor listed for the specific criterion. For example, if “Layout of page” is given
a rating of 3 and the multiplication factor is 4, a total of 12 points would be
entered in the space provided opposite “Layout of page.”

4. Total the points in Part I.
Repeat steps 2, 3, and 4 for each textbook being considered.

6. Refer to the section labeled Part II. List the main topics of the course for which
the textbook is being considered.

7. Examine one textbook according to the main topics of the course, and rate
each topic as a 1, 2, or 3. Use a factor | for all items except “Sequence of
content,” which has a factor of 3.

8. Total Part I and Part II in spaces provided.
9. Repeat steps 7 and § for each textbook being considered.
10.  Rank the textbooks. The textbook with the highest total points would be best.

Professional and Technical Articles

In addition to books, there is a substantial body of literature available in professional
and technical journals, magazines, and newsletters. Because of the time delay in the
preparation and publication of books, an instructor may need to seek state-of-the-art
technical materials in these other sources.

Articles are likely to be current, well illustrated, and valuable in most educational
programs. Articles can provide additional facts and motivation for students, which can
reinforce the value of knowledge and skills being taught in a program.

Copyright Revision Act of 1976

Professional instructors need to understand and follow federal legislation related to
the use of copyrighted material. The 1976 copyright revision act is the fourth compre-
hensive revision of the copyright law “to promote the progress of Science and useful
Arts by securing for limited times to Authors and Inventors the exclusive Right to
their respective writings and discoveries.”

Copyright is the cornerstone of the publishing industry. As such, it is crucial for
the protection of authors and publishers, and for the public, which benefits from this
protected creativity. When copyrighted works are duplicated beyond the bounds of
fair use without permission, the author and publisher lose control over the use of the
material. Such duplicating is illegal.

Guidelines for Classroom Copying. The purpose of the following guidelines, pub-
lished by the Association of American Publishers, is to state the minimum and not the
maximum standards of educational fair use under Section 107 of H.R. 2223.
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[. SINGLE COPYING FOR TEACHERS:

A single copy may be made of any of the following by or for a tcacher at his or her
individual request for his or her scholarly research or use in teaching or preparation
to teach a class:

A. A chapter from a book;

B. An article from a periodical or newspaper;

C. A short story. short essay, or short poem, whether or not from a collective

work;

D. A chart, graph, diagram. drawing, cartoon. or picture from a book. periodical,

or newspaper;

[I. MULTIPLE COPIES FOR CLASSROOM USE:

Muitiple copies (not to exceed in any event more than one copy per pupil in a
course) may be made by or for the teacher giving the course for classroom use or
discussion; provided that:

A. The copying meets the tests of brevity and spontaneity as defined below:

and,

B. Meets the cumulative effect test as defined below;

and,
C. Each copy includes a notice of copyright.

DEFINITIONS:
Brevity:
i. Prose: (a) Either a complete article, story or essay of less than 2500 words, or
(b) an excerpt from any prose work of not more than 1000 words or 10% of
the work, whichever is less, but in any event a minimum of 500 words.
ii. [llustration: One chart. graph. diagram. drawing, cartoon, or picture per book
or per periodical issue.

Spontaneity:
i. The copying is at the instance and inspiration of the individual teacher, and
ii. The inspiration and decision to use the work and the moment of its use for
maximum teaching effectiveness are so close in time that it would be unreason-
able to expect a timely reply to a request for permission.

Cumulative Effect:

i. The copying of the material is for only one course in the school in which the
copies are made.

ii. Not more than one short poem, article, story, essay or two excerpts may be
copied from the same author. nor more than three from the same collective
work or periodical volume during one class term.

iii. There shall not be more than nine instances of such multiple copying for one
course during one class term.
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INSTRUCTION SHEETS

Instruction sheets are written instructional units that are used by individual students.
With the current increase in both the quality and quantity of textbooks, individual
instruction sheets can be used in courses as supplements to required textbooks. In-
struction sheets may be used for the following reasons:
1. Methods have been developed or materials marketed after the textbook was
published.

2. Textbook material is too technical for the experience level of students.
Textbook material is too general for the instructor’s purposes.

4. Textbook material requires considerable reading for only a few essential
facts.

5. The instructor wants students to have tables and other important information
in their notebooks.

Instruction sheets have greatest potential value in the following situations:
1. The instructor cannot spend time with each student because of class size.

2. Laboratory work is scheduled long after the related demonstration, and written
materials are useful for individual review of the material previously taught.

3. Additional study is required of students outside of class.

4. Students must work on a variety of assignments at any one time because of
the scheduling of limited equipment.

5. A wide range of ability and experience exists among individuals in the class.

Instruction sheets provide a practical means of supplementing and reinforcing
instruction provided by demonstration, lecture, or printed material. The five basic
types of instruction sheets are operation, information, job, informational assignment,
and job assignment sheets. These instruction sheets are consistent with the analysis
process through which content areas are identified. See Figure 6-2.

Operation Sheets

Operation sheets are based on the performance element of an occupational analysis. An
operation sheet should provide step-by-step instructions for performing a specific skill
required to complete a job. The instructor’s main concern is to identify and organize
available materials in order to facilitate learning. See Figure 6-3.

Students using an operation sheet must perform each step before going on to the
next. Operation sheets require the use of tools, equipment, and materials. Appropri-
ate checks should be included so students know when performance is satisfactory.
Normally, an operation sheet should contain:

. atitle that identifies the operation on which the sheet is based;

2. an introduction that describes the procedure and how it is used on the job;

3. alist of tools, equipment, and materials needed to perform the operation;
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4. written procedures for performing each step;

5. performance standards that provide appropriate checks on student progress;

6. questions that direct students” attention to key points and basic concepts related
to specific steps of procedure; and

7. areference section that includes a list of sources for further information.

INSTRUCTION SHEETS

Operation Sheet Information Sheet

Instruction on how to perform a standard Instruction related to an occupation or
operation. Based on doing content from the subject. Based on knowing content from the
analysis. analysis.
Sample Titles Sample Titles

1. How to turn a taper with taper 1. Types of tool steels.

attachment. 2. Characteristics of American cabinet
2. How to harden and temper carbon tool woods.

steel. 3. Opportunities in computer graphics.
3. How to prepare hardwood for finishing. 4. Principles of the gyroscope.
4. How to input a footnote.

Job Sheet

Instruction on how to do a task or job.
Contains all details needed to complete the
job. Based on a list of doing content from the
analysis.

Sample Titles
1. Make a drift punch.
2. Construct a tripod.
3. Input a manuscript.

mational Assignment 8 Job Assignment Sheet
Specific instructions regarding the references A modification of the Job Sheet. Most often
to be read and studied. Includes study used for production and service tasks.
questions and problems. Usually contains drawings or diagrams as

well as steps of procedure for completing a

Sample Titles task or job. It differs primarily from the Job

Titles must be the same as those shown for Sheet in that it is not self-contained. Steps of
Information Sheet. The Informational Assign- procedure are brief and refer students to a
ment Sheet is not self-contained as it refers reference for performance details.

students to various resources. .
Sample Titles

Titles may be same as those indicated on the
Job Sheet.

Figure 6-2. Instruction sheets provide a practical means for supplementing and
reinforcing instruction provided by demonstration, lecture, and/or printed material.
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OPERATION SHEET

Setting up a Tripod Screen

e o o e i

!
4
4
d

(B (H)

To Set Up Screen
1.

Open the legs of tripod. Grasp the unit firmly just above the handle and raise the unit slightly
off the floor. Pull out on one leg and push the leg assembly downward, this will position alil
three legs to support the unit.

Swing case into position. Grasp the extension rod, item 1 in example (A), with your right hand
and with the left hand puli out on the upper plunger button, item 2. Raise the extension rod to
the next hole. Swing the case, item 3, to a horizontal position as shown in example (B).
Extend and fasten screen. Lower the extension rod as far as possible. Puil the screen out of
the case and place the screen leveler, item 4, example (C), over the hanger hook, item 5,
example (C). Now raise the extension rod until the screen is fully extended as shown in
example (D).

Set screen height. Grasp the handle, item 6, example (E), with your right hand and with the left
hand pull out the plunger button, item 7, on the handle and set the screen case to the desired
height. Raise or lower the extension rod as shown in example (F).

Level the screen to desired height. If the floor is uneven, level the screen by pushing up on
either side of the screen as shown in examples (G) and (H).

To Take Down Screen

oL =

o

Adjust height of case to the second positioning hole from the top of the extension rod.

Lower the extension rod as far as it will go.

Remove the screen leveler from the hanger hook and slowly roll the screen back into its case.
Swing the screen case to a vertical position.

Raise the extension rod until the hanger hook is above the end of the screen case, then lower
it until it engages into the end cap.

Close the legs of the tripod.

Figure 6-3. An operation sheet should provide step-by-step instructions.




Chapier 6—-Written Instructional Materials 113

Information Sheets

An information sheet is directly related to the knowing content from the occupational
analysis. The title of the information sheet is usually the same as the knowledge ele-
ment on which it is based. On basic topics, it is most etficient to refer students to
textbooks or other written material. Copyrighted material, however, should be used
in its original form. An information sheet should contain the following:

1. atitle that identifies content to be covered,

2. an introduction that provides a brief description of content to be learned.

3. text that identifies information students must know and provides illustrations

where needed.

questions that direct students” attention to key information, and

5. areference section that includes a list of sources for further information.
A good information sheet:
1. does not duplicate material that is adequately covered in available texts;
2. is well organized:
3. uses common words and simple sentences to create easily-read paragraphs;
4. includes occasional questions to stimulate thought and check on understanding;
5. uses good analogies that tie new content to former experiences;
6. uses diagrams, drawings, and illustrations;
7. 1istechnically correct;
8. highlights safety considerations; and
9. s as brief as possible.
Job Sheets

A job sheet is a list of doing elements required to complete a task. The job sheet can
also be supplemented by drawings, bill of materials, and detailed procedural informa-
tion needed by the student.

Job sheets are frequently prepared by the instructor for use in early stages of the
instructional program. In later stages, students are required to plan their own job
sheets. A job sheet contains:

1. atitle that identities the job or task on which the sheet is based;

2. an introduction that describes the job or task and why it is to be done:

3. alist of tools, equipment, and materials needed to complete the job or task;

4. drawings, photographs. and prints used to set standards for the completed job:

and

9,1

a list of the doing elements in their proper sequence with sufficient detail to
permit performance.
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Assignment Sheets

An assignment sheet provides students with specific directions for completing an
assignment. Assignment sheets often give learners secondary reading, problems to
work, or questions to answer. Assignment sheets, frequently called informational as-
signment sheets, are used in the application of steps in a lesson. An assignment sheet
should contain the following items:
L. atitle that describes the assignment’s scope, duration, and value to the student;
2. specific directions for completing the assignment, such as, “‘read pages 289-295
of Fibers into Fubrics by D. D. Martin”; and

3. areference section that includes a list of sources for further information.

An assignment sheet may be used as a performance test. See Figure 6-4. As-
signment sheets may also be used to develop students’ problem solving and creative
abilities. See Figure 6-5.

Information, operation, and assignment sheets are often combined. This is a
practical approach when the information contained on the sheet is related to only one
operation in the course. When material for an information sheet is related to several
operations and assignments, a separate information sheet is more suitable.

Advantages of Instruction Sheets

1. Based on an occupational analysis and course objectives, instruction sheets
provide for orderly, consistent arrangement of instructional content.

Instruction sheets are more concise and accurate than oral instruction.
Instruction sheets are available for review or independent study.
Instruction sheets reinforce learning,

Instruction sheets are based on major concepts of programmed instruction.

AU

Students using instruction sheets may progress at their own rate; instruction
sheets provide for individual differences within the group.

~

Students develop the ability to use written instructions.

8. Instruction sheets save valuable class time by eliminating the need for teachers
to repeat instructions.

Limitations of Instruction Sheets

1. Ready-made sheets consistent with the content and organization of the course
are frequently unavailable. This is especially true when the unit involves tools,
materials, and equipment.

2. Preparation of effective written instructions, including graphic illustrations,
is difficult for many instructors.

3. Creating instruction sheets is time-consuming for instructors.
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4. Students with reading problems may have difficulty following written material.

5. Students may become too reliant on specific directions rather than developing
analytical skills.

6. When used excessively, instruction sheets may reduce the opportunity for
direct interaction between students and the instructor.

ASSIGNMENT SHEET

Measuring with the Architects’s scale
Directions: Read instructions carefully. Do step 1 first, then 2, and so on in succession.
All lines are connected to form a continuous line. You will need a T-square, 45° triangle,
scale, 2-H pencil, one drawings sheet of white paper.

Fasten paper to drawing board and then establish a point 1” down and 1” to the right of
the upper left-hand corner of the paper. Draw a continuous line according to the following

directions:

Scale Length Direction
1 Va" =17-0" 27-6” Horizontal (right)
2 17 =1" 6'%g” Vertical (down)
3 Ya" = 1'-0” 9’-612" Horizontal (left)
4 1.7 = 17-0” 4’-3a” Vertical (up)
5 Va"=1"-0" 25-10” Horizontal (right)
6 Y = 170" 6-9” Vertical (down)
7 17 =1 57-%" Horizontal (left)
8 % =1"-0" 30°-8” Vertical (up)
9 27 = 10" 791" Horizontal (right)
10 Yie” = 17-0” 15%-5" Vertical (down)
11 37 =1"-0" 1-11%” Horizontal (left)
12 W= 1-0" 6-11" Vertical (up)
13 Y =1-0" 49" Horizontal (right)
14 17 =1-0" 2% Vertical (down)
15 2" = 1-0” 60"-0” At 45° slanting upward toward the

starting point

When completed, the last line should
connect with the starting point; the series
of lines should look like the drawing
appearing at left, which has been reduced
for reproduction.

Tech Directions

Figure 6-4. An assignment sheet may be used as a performance test.
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ASSIGNMENT SHEET

Designing a Circle Scriber

The instrument must: (1) draw a 5’ circle, (2) hold a pencil, (3) be adjustable, and
(4) have aesthetic appeal.

The solution to the problem must be on a 12” x 18” sheet of vellum. It must
include (1) a detail drawing and dimensions of each part, (2) an isometric showing
the assembled tool, (3) a title block and parts list, and (4) an area for notes
describing special operations.

Figure 6-5. An assignment sheet provides specific directions to students for completing
an assignment.

Instruction sheets are of great value; however, it is not always practical to use
them extensively. In some situations, key areas of instruction should be covered by
the instructor.
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Written instructional materials are the backbone of all courses, even those with
a large component of psychomotor learning. Instructors must present information in
an organized, concise, and interesting manner to facilitate learning. See Figure 6-6.
Preparation of instructional materials requires several drafts, which are edited and
refined. The instructor should review instruction sheets for technical accuracy, gram-
matical correctness, clarity. and relevance to course objectives. It is a good idea to
solicit feedback from other instructors and to try out the instruction sheets before they
are prepared in final form. If the instructor has adequate clerical support, one good
way to develop instruction sheets is to outline the material and dictate the detailed
information into a tape recorder. The transcription of the dictation may require editing
to produce a high-quality instruction sheet.

GUIDELINES FOR PREPARATION AND
DEVELOPMENT OF INSTRUCTIONAL MATERIALS

1. State outcomes of learning explicitly so that learners know the course expectations.

2. Write learner objectives for all levels of the cognitive domain to ensure that learners not
only know and understand the subject matter, but aiso apply, analyze, synthesize, and
evaluate the information to promote higher-level learning.

3. Provide opportunities for learners to demonstrate their cognitive knowledge in real-life
applications.

4. Make provisions for learners to demonstrate their competency of psychomotor objectives.
These kinds of objectives may be achieved in simulated or reai-life settings with a proctor
when necessary.

5. Provide opportunities for learners to demonstrate their own attitudes and dispositions
through meeting objectives for the affective domain.

6. Conduct continuous evaluation of learner outcomes and give feedback to learners during
the instructional process.

7. Use a logical and appropriate organization and sequencing of instructional materials for
the subject matter being taught.

8. Use advance organizers such as study guides, unit outlines, worksheets, practice
problems, steps of procedures, concept maps, pretests, and supplementary readings to
help learners move information from short-term memory to long-term memory. These and
other kinds of aids should be included in instructional materials to the extent that they are
necessary and appropriate.

9. Use pre-instructional aids such as topic headings, subheadings, highlighted information,
charts, and other graphics to help learners focus on the important information.

10. Present subject matter at a level of difficulty consistent with ability of the learners.
Developmental, as well as advanced information should be available for learners who need
or desire additional assistance.

11. Use a variety of colors, graphics, and font sizes to call learners attention to main points.

12. Include a variety of activities, assignments, and instructional materials to support diverse
learning styies.

Figure 6-6. Instructional materials represent the foundation of all courses taught.




118 INSTRUCTORS AND THEIR JOBS

Because of the limitations of instruction sheets, teachers should identify several
good resources so that they will not spend time writing instruction sheets that

are already available. It is much easier to modify instructional materials than to
create them.




Questions

1. Distinguish between a textbook and a reference book.
2. How does federal copyright legislation limit the instructor’s reproduction and
distribution of instructional materials?
3. Under what circumstance would an instructor prepare an information sheet?
4. What is the purpose of an operation sheet?
5. Differentiate between a job sheet and an operation sheet.
6. What type of instruction sheet would be used to guide a student activity such
as a term project?
7. What is the primary advantage of using an assignment sheet?
8. To what extent do instruction sheets accommodate individual differences?
9. What criteria should be considered when selecting a textbook?
10.  What steps are taken when using a rating scale to select a textbook?
I1. In addition to textbooks, what other types of printed material are available to
instructors?
12, Under what conditions may an instructor make multiple copies of copyrighted
material for classroom use?
13.  Under what conditions may an instructor make single copies of copyrighted
material for scholarly research or use in teaching?
14. Under what types of use do instruction sheets have the greatest potential
value?
15.  What are the five basic types of instruction sheets?
16.  What are the essential elements of a job sheet?
17. What are some of the major advantages of an instruction sheet?
18.  What are some of the limitations of an instruction sheet?
19.  How does the cumulative effect enter into the copying of material?
20. What are the essential elements of an operation sheet?
Activities
1. Using the textbook rating form, rate two potential textbooks for a course you
are planning to teach.
2. Develop an operation sheet using the format suggested in this chapter.

119
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3. ldentify a body of cognitive content for a course you plan to teach and prepare
an assignment sheet.

4. Explain the rationale for developing an information sheet if the information
to be taught is readily available in a textbook or resource book.

5. List three limitations of instruction sheets and describe how these limitations
might be minimized.



ORAL PRESENTATION AND
QUESTIONING STRATEGIES

STRUCTORS AND THEIR JOBS

INTRODUCTION

Teaching requires numerous decisions. As the instructor plans a lesson, decisions must
be made concerning the most appropriate methods and techniques whereby students
will gain the expected competencies.

The lecture is frequently cited as the most maligned method of instruction. When
properly used with other instructional strategies, oral presentations can contribute to
effective teaching and learning.

Instructors know there is much more to teaching than telling. Effective instruction
provides for two-way communication between the instructor and students. Direct lecture
without some involvement by students should seldom exceed 10 minutes to 15 minutes.
The lecture method i3 typically supplemented with written handouts, transparencies,
chalkboard illustrations, student questions, student activities, instructor questions, or other
means of interacting with the subject matter. A good lesson has several components, and
the effective instructor seldom relies solely on a single instructional method.

PLANNING PRESENTATIONS

The lecture method is often criticized because it (1) involves too much lecturing,
(2) forces the learner into a passive role, and (3) wastes time because students
could gain the information through reading material. These criticisms are caused
by overuse or inappropriate use of the lecture method, but these problems are not
inherent in the method itself. The effectiveness of the lecture depends largely on
the care and skill with which the instructor prepares and delivers the lecture.
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Relationship to Lesson Plan

Planning for an oral presentation or lecture is not an isolated activity, as it must be
viewed in the context of planning a lesson. The presentation is the key element in a
lesson; however, there are components to be considered in the instructor’s planning.
For example, the objectives for a class session must be clearly identified in order that
the substance of the presentation relates directly to the student’s mastery of objec-
tives. Likewise, appropriate resources must be identified that will enhance learning,
and there must be an opportunity for student participation.

Lesson plan formats include an introduction. Effective teachers use a sef induction, a
method designed to put students in a receptive frame of mind, that will facilitate learning
as the instructor seeks to (1) focus attention on objectives, (2) create an organizational
framework for information presented, and (3) stimulate student interest.

Outline Preparation

The presentation or lecture must be prepared so that it contributes to instructional efficiency
and effectiveness. The effective instructor prepares a topical outline of the oral presentation.
The outline permits the instructor to consider all elements of the topic to be presented so
a complete structural framework can be conceptualized. This organizational framework
establishes major and minor points to be presented, as well as a chain of reasoning within
the topic. Without a carefully developed outline, the instructor will have difficulty giving
proper attention to the scope, sequence, and timing of the presentation.

The amount of detail included in an outline depends on many factors and can only
be determined by the instructor, The instructor must consider the nature of the subject
and students’ level of development and personal knowledge of the topic. It shouid be
assumed that an experienced instructor might require a less detailed outline than a
beginning instructor.

Presentation Preparation

After outlining the content of the presentation, the instructor needs to prepare the les-
son plan, which provides the context for the presentation and allows for other activi-
ties that will increase instructional effectiveness and learning. It is not necessary to
prepare a complete manuscript for a lecture, nor is it necessary to memorize an entire
oral presentation. However, it is desirable to have a thoroughly developed introduction
that provides the set induction for the lesson.

A lesson plan should include appropriate questions that might be asked during or fol-
lowing a presentation. In the lesson plan format, questions are indicated as interaction items.
Interaction items may be questions or alternatives to questions, such as the following:

1. Use declarative statements that reflect the instructor’s thinking or rephrase
student remarks. The instructor might begin with “So you think that ...” or “I
think you are saying that...”
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2. Make declarative restatements that reflect students” thinking.
3. Pose indirect questions, for example, *I wonder why you think...”
4. Use imperatives, for example, “Show me the reason for that...” or “Tell us

more about that ...”
5. Use students to pose questions to fellow students.

6. Provide deliberate silence. When a student finishes speaking, the teacher
maintains silence. It has been determined that when the teacher waits, the
student will often resume speaking, or another student will speak up.

These techniques do not replace, but merely supplement, the skill a teacher might
develop in questioning. Research has revealed that the more the teacher asks ques-
tions, the less the student participates. Questioning does not always stimulate student
participation.

After the detailed introduction has been prepared and questions have been formu-
lated, the instructor should prepare audiovisual aids. Handouts and other appropriate
activities or assignments must be prepared in advance. In addition, notes should be
made to remind the instructor of relevant examples, anecdotes, or analogies that will
facilitate student understanding.

MAKING PRESENTATIONS

Success of an oral presentation is based on the planning process. Planning cannot,
however, ensure a successful presentation. Environmental factors, such as room tem-
perature and humidity as well as sudden shifts in the weather, can have a profound
effect on the student’s attention to the learning task. The instructor must capitalize on
the results of planning by maximizing student interest and involvement and minimiz-
ing student distractions and apathy.

Audience Attention

Instructors often become so interested in the subject matter that they assume students are
equally interested. This is not always the case. Instructors should give considerable atten-
tion to selling the lesson to all students, since a disinterested and unmotivated student will
be a poor learner. Planning for the introduction should be substantial. An effective way to
begin a presentation is to pose a provocative question, present a dramatic quotation, tell an
interesting and related story, mention a puzzling or paradoxical set of facts from the content
of the lesson, or use some other means of arousing student interest and curiosity.

An instructor’s enthusiasm for a subject catches the student’s interest. The more an
instructor knows about a subject, the more potential applications can be perceived and
the more interest and enthusiasm can be generated. Without knowledge, experience,
and interest, it is difficult for an instructor to be enthusiastic. There is no substitute
for firsthand experience about the subject matter. One cannot expect students to be
interested in student material that is not of interest to an instructor.
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Instructors can gain students’ attention by knowing about their background and
interests. When an instructor shows an interest by learning student names and by treat-
ing them as individuals, there is a reciprocal level of interest and attention generated
toward the instructor.

It is important to maintain a high level of student attention throughout the lesson.
The presentation must be varied by moving from one type of student activity to an-
other and by limiting the amount of prolonged lecturing. A variety of stimuli must be
used throughout the lesson. Stimulus variation refers to those teacher actions, which
are sometimes planned and are sometimes spontaneous, that can develop and sustain
student attention. Stimulus variation includes movements, sounds, or visual impres-
sions that change or vary during the lesson.

Physical Behavior

The success of a lecture depends on the instructor’s communication skills. The
instructor’s method of delivery affects the attention of the learner, which directly
affects the extent to which learning occurs. An instructor’s nonverbal behavior (e.g.,
vocal intonation, gestures, facial expression, body postures and movements, and use
of space) contribute to or hinder instructional effectiveness.

No two individuals are exactly the same. As a result, behavior patterns of one ef-
fective instructor are not the same as those of another instructor who may be equally
effective. Nevertheless, research and observation indicates the positive and negative
behavior patterns of which instructors should be aware.

Movement. An effective instructor cannot be lectern-bound or seated motionless at
a desk or table. Motion gets attention, although too much motion may be distracting.
Body movements should be natural, not too rigid, rapid, or jerky. Research literature
refers to an instructor’s physical movements for the expressed purpose of maintaining
attention and improving communications as kinesic variation. The physical movement
from one part of the room to another focuses student attention directly on the instructor
during the presentation. Movement needs to appear natural rather than mechanical.
Moving freely represents changes in the instructor’s physical position, which helps
to maintain student attention.

Attending. An instructor should exhibit attending behavior when communicating
with students in a manner that reveals interest, concern, and respect. It is not easy
to make all students feel that they are receiving the instructor’s personal attention.
Instructors should make eye contact with each student in a class during the course of
a presentation. Showing interest through attending behavior can affect how students
feel about the instructor and the amount of attention and respect that will be given in
return. For example, the instructor who responds in a manner that causes a student
to feel foolish contributes to a negative learning environment. Smiling and moving
toward a student who has asked a question often helps to provide the student with a
positive learning environment.
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Focusing. Focusing is the type of behavior used by a teacher to intentionally control
the direction of student attention. This type ot controlled attention is gained either
through specific physical gestures or verbal statements or both. Gestures and facial
expressions can provide animation. This type of directed movement can increase
comprehension if it supplements oral communication and is not otherwise distracting.
Gestures are used to reinforce ideas and to convey meaning. A shrug of the shoulders,
a glance at the ceiling. or crossing one’s arms may convey more meaning than words.
[tis important that key points are emphasized with gestures rather than using gestures
continually. Gestures, such as using the hands expressively. motioning with the arms,
pointing, clapping the hands. raising the eyebrows, smiling, or frowning can be used
to direct the learner’s attention to a particular thought, word, or concept.

Pacing and Pausing. Pacing is the rate of an instructor’s speech pattern, physical
movements, and the shift from one activity to another. The instructor’s personality
and habit patterns tend to influence the pace of class activity. The natural pace of an
instructor may not be appropriate for the content being delivered or the learning style of
the students. A pace too slow may induce boredom and cause students to lose interest;
a pace too rapid may leave students frustrated and confused. Thus, relatively low level
content may be taught with brisk pacing, while complex content may require slower
pacing. Remember that the student is supposed to apply mentally as the instructor
presents orally. If the learner has insufficient time to process information presented
by the instructor, learning will not take place.

The concept of pausing is related to pacing. Recent research focuses on how
pausing affects communication. A moment of silence is not only necessary for the
learner to process information, but it can also be used to get attention. Professionals in
speech and theater have long used dramatic pauses. Educational researchers have only
recently become interested in evaluating frequency, duration, and the use of planned
silence in the classroom. Instructors often overlook the value of pauses within the oral
presentation. The insecure instructor may fear silence, as there is a compulsion to fill
the silence with the sound of one’s own voice.

As a stimulus variation technique, pausing enhances instruction by:

1. creating expectation or suspense,

2. providing a model of listening behavior, .

3. emphasizing an important point.

4. providing students with the opportunity to process and mentally apply the
information,

5. capturing attention through the use of silence,

6. signaling that the teacher is moving to another point, and
7

showing disapproval of undesired student behaviors.

Mannerisms. Stimulus variation is important in maintaining learner attention. Be-
havior that is meaningless or repetitive can be distractive. Instructors often develop
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mannerisms, patterns of movement or speech that are distracting and interfere with
the learning process. These movements and expressions are typically repeated without
regard to the meaning that they might convey. Examples of distracting mannerisms
include rattling pocket coins, repeating expressions such as “you know,” or “okay,”
leaning over the lectern, tossing a piece of chalk in the air, or pacing back and forth.
These behaviors are often so habitual that the instructor may be unaware of the adverse
impact on learners. Instructors can use a video recording system to analyze personal
behavior and speech patterns. Students can also provide feedback through anonymous
instructor evaluations.

Clarity of Presentation

The extent to which a presentation is easily understood and free from confusion
determines its clariry. A presentation that has clarity is clear, logical, and orderly.
Educational researchers are giving an increased amount of attention to teaching clarity.
Clarity of presentation has two dimensions. In the first dimension, clarity deals with
the instructor’s knowledge and ability to plan the presentation. The second dimension
involves the manner in which the content of the presentation is delivered.

Thinking and Speaking. Before an instructor can express an idea clearly, the idea
must first be thoroughly understood. Faulty choice of words is indicative of inadequate
preparation. Some rules to remember include the following:
1. Use a vocabulary common to students. Consider the educational level of
students. It is better to oversimplify instruction than to run the risk of talking
over the students’ heads.

o

Define technical terms the first time they are used.

3. Do not assume that acronyms are understood.

4. Use short sentences for emphasis.

5. Eliminate unnecessary words and phrases.

6. Be specific. Make statements exact and precise in meaning.

In order to make a transition from one phrase of a lesson to another, the instructor
may introduce the new phrase with a statement explaining the nature of the concept
and its relationship to the whole lesson. Use a variety of expressions for introducing
new materials. Avoid the repetition of introductory remarks such as, “Next, we take
up the...,” or “Now, we go into the...”

Verbal descriptions of an object or process often cannot provide complete com-
munication. Other means of communication including pictures, prints, tables, and
charts are usually required.

Voice. Every student in the class should be able to hear what is being said by the
instructor. The following suggestions may be useful to remember:
1. Relax.
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Vary the volume of your voice. Consider the size of the class and the condi-
tions under which instruction is given. Be particularly attentive to this when
giving instruction in a room that has poor acoustics.

3. Watch students’ reactions. The instructor can usually tell if students are having
difficulty in hearing. It any possibility exists that the volume is not satisfactory,
ask students at the back if they can hear.

4. Strive for vocal variety.

Articulation. The clarity of spoken words is more important than the production of
sounds and syllables. The instructor should strive for good articulation in an oral pre-
sentation. Speak at a rate and with pronuncation that enables students to distinguish
the words being used. One should

I, practice pronouncing each word distinctly and clearly;

2. be particularly caretul in pronouncing words that may not be common to the

vocabulary of students. and write unknown words on the board;

3. not slur or run words together;

4. not speak too rapidly: and

5. face the class when speaking.

Rate of Speaking. An average of 100 to 150 words per minute is considered satisfactory
for oral instruction. Franklin D. Roosevelt spoke about 110 words per minute. Although
many instructors can speak clearly at a faster than average rate, students ordinarily have
insufficient time to understand the ideas expressed if the rate of speaking is increased.
An instructor should consider the following rules concerning the rate of speaking:
1. Present easy materials at a fairly rapid rate.
2. Present difficult material at a slower rate.
3. Pause frequently to give students a chance to comprehend remarks and take
notes.
4. If the time for a particular lesson is decreased, do not talk faster in an effort
to cover the same material. Plan the lesson to fit the shorter schedule.

Correct English. Using poor English is a handicap few instructors can afford. Im-
proper use of English also undermines the importance of effective communication
skills, which should be a part of every educational program. Ask for help identifying
errors and practice correct wording. Use a tape recorder. Listen carefully to those
who have a reputation for speaking well. Consider seeking instruction in speech or
communication. Review a good reference on oral communication.

Presentation Conclusion

Lectures should have a planned conclusion designed to accomplish certain objectives.
Closure refers to actions or statements by the instructor that are designed to bring a
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lesson to an appropriate conclusion. Typically, the conclusion involves a review of
the main points that the instructor wants students to remember. Closure helps students
bring major points together and gain greater meaning from the presentation. Following
this review, the instructor would ordinarily shift from lecture to some other mode of
instructional interaction, such as questioning, applying, or evaluating.

It is important to recognize that closure helps to embed newly learned material
into the learner’s network of relationships, which facilitates storage into long-term
memory and provides a number of possibilities as cues for the retrieval process.
Closure is the compliment of set induction. Set induction is the initiating activity for
the lesson, while closure is the culminating activity. Research indicates that learning
increases when instructors help students organize information. In summary, closure
is the teacher’s way of (1) drawing attention to the end of a lesson, (2) providing as-
sistance so students see relationships within the conceptual framework of the content
to be learned, and (3) reinforcing major points to be learned.

Listening Skills. An instructor may present a carefully planned lesson, paying attention
to all the rules of good oral delivery. However, it is a mistake for an instructor to assume
that just because learners hear, they are listening. Hearing is the physical ability to re-
ceive sounds, while listening is interpreting the sounds and understanding the message.
Instructors should never forget that communication is a two-way process and that their
presentation is not complete without a receiver. In spite of the time instructors may have
spent on the job or in the classroom and the time students spend in school, most people
are not particularly effective or etficient listeners. Effective listening requires energy and
conscious attention. Since most people assume that anyone who does not have a hearing
impairment must be able to listen, there is little formal instruction in listening. In fact,
ineffective listening is generally the result of poor listening habits or faulty assumptions
about listening such as the most intelligent people listen well and the least intelligent
people listen poorly and instruction in listening is unnecessary.

Successful instructors know that without instruction to improve listening skills,
many students may develop poor listening habits that may carry over to the workplace
and in other areas of their lives. Some of the most common bad listening habits are:
(1) faking attention, (2) memorizing all the facts and losing the ideas, (3) avoiding
difficult listening, (4) rejecting a subject as uninteresting, (5) finding fault with the
speaker, and (6) concentrating on distractions. The instructor knows that students
listen for a variety of reasons. Outside the classroom, students may listen carefully
as a classmate tells a joke so that they do not miss the punch line. In class, they listen
for information, to evaluate ideas, for entertainment, or to appreciate the worth of
something they hear. The instructor should prepare students to listen by providing
guidelines to good listening. For example, the instructor may present an overview of
the importance of the lesson and the lesson objectives, telling students what to listen
for and how to take notes on the main points of a lecture. Providing students with an
outline of the lecture is an effective means to improve listening, particularly if space
is allotted for students to take notes as they listen.



Chapter 7— Oral Presentation and Questioning Strategies 129

DEVELOPING ORAL QUESTIONING STRATEGIES

To be an effective instructor, one must be an etfective questioner. Telling is not teaching.
Good questioning strategies can be used to enhance the learning process. Questioning
should be a part of the instructional strategy. Effective teachers ask questions to (1)
check the student’s understanding ol key points, (2) check for mastery of basic con-
cepts. (3) encourage critical thinking, and (4) stimulate interaction among students,
as well as between instructor and student. The first step in effective questioning is to
recognize that questions have distinctive characteristics, serve various functions, and
provide opportunities to develop higher level thinking skills by applying, analyzing,
synthesizing, or evaluating the content being learned.

Research in the area of questioning indicates that most questions asked by teachers
demand nothing more than recall of facts. One way to avoid asking questions feading to
the mere repetition of facts is to start each question with a word or phrase that calls for
thought on the part of the students. Words such as whar, why, how, summarize, justify,
trace, describe, or define encourage thoughtful answers and meaningful interaction.
Through the process of questioning. the instructor stimulates the learner to make use of
information, to put together facts that may not have been thoroughly understood, and
to draw logical conclusions.

The questioning technique is eftective if it is carried out at the appropriate time, causes
students to learn by thinking and doing, and changes students’ roles from passive listening
to thinking and applying. Skillful questioning can be learned through study, practice, and
feedback. Instructors can improve their questioning techniques by learning to formulate
more thought-provoking questions and encouraging critical thinking by students. Instruc-
tors can also learn to avoid practices that interfere with students’ responses.

Types of Questions

Questions are typically categorized into two main groups: (1) factual or recall and
(2) application or problem. A more meaningful classification system would be to relate
questioning to Bloom’s Taxonomy of Educational Objectives and differentiate ques-
tions by the six cognitive levels: (1) knowledge, (2) comprehension, (3) application,
(4) analysis, (5) synthesis, and (6) evaluation.

Knowledge. At the knowledge level, the instructor’s questions require students to
recognize or recall information and to remember tacts, observations, and definitions
that have been learned previously. Although there is substantial criticism among educa-
tors of factual or knowledge level questions. this level of question does have its place
in the instructional spectrum. The overuse or abuse of this level of questioning is the
main reason for criticism. It is important for instructors to realize that the learner must
function at the knowledge level before being expected to perform at higher levels.
Memorization of information is also required in order to perform a variety of tasks.
The meaning of words, correct spelling, multiplication facts, and rules of the road are
examples of important information that must be committed to memory.
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Comprehension. Questions at the comprehension level require students to interpret
and translate information that is presented on charts, graphs, and tables as well as
specific facts. It is important to realize that the student must have certain factual
information in order to gain the understanding necessary to organize and arrange the
material mentally. For questions of this type, the student must demonstrate a level of
understanding by rephrasing, describing, or making comparisons.

Application. Questions at the application level require a student to apply previously
learned information to solve a specific problem. At this level, it is not sufficient for the
student to relate or even to paraphrase and interpret previously memorized information.
Instead, students must use the information to answer questions or solve problems. For
example, a student who has learned the definitions of latitude and longitude may be
asked to locate a given point on a map.

Analysis. Questions at this level of cognition require students to look for hidden
meaning or inferences of acquired information. As information is analyzed, one
must reach sound conclusions or draw generalizations based on available informa-
tion. Analysis questions ask students to (1) identify motives, reasons, and/or causes
of specific occurrences or events; (2) reach certain conclusions, draw inferences, or
make generalizations based on given information; or (3) identify evidence needed to
support or refute conclusions, inferences, or generalizations. In many instances there
are no absolute answers to the analysis question, as several answers are plausible.
Furthermore, because it takes time to analyze these questions, they cannot be answered
quickly or without careful thought.

Synthesis. Synthesis questions require higher order thinking processes. Students
must make predictions, use creativity in developing original approaches, or solve
problems that do not have single answers. Instructors can use synthesis questions
to help develop and reinforce students’ creative abilities. These questions demand a
substantial amount of information and a thorough understanding of many factors as
students consider possible responses.

Evaluation. Evaluation questions require students to judge the merit of an idea, to
assess the plausibility of a solution, or to offer an opinion on an issue. These actions
require that a student possess substantial information and be able to establish criteria
for making a judgment.

Characteristics of Good Questions

In order to formulate and use appropriate questions, the instructor cannot rely on
words and phrases that come to mind during a class presentation. Some questions,
of course, will be spontaneous in response to a given set of circumstances. However,
interaction items need to be developed in advance and keyed to specific sections of the
presentation. When asking questions during a class period, it should not be necessary
to read them. The instructor should state the questions with reasonable accuracy from
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memory after a glance at the lesson plan. The carefully prepared questions should
provide a skeletal framework around which impromptu questions may be asked as
the situation dictates.

Clearly Stated Questions. Questions should be stated in simple, straightforward
language. The instructor should ask questions in a brief, yet sufficient manner to en-
sure understanding. The first word should be the action word, for example, explain,
define, and compare. Questions ordinarily should be phrased in language adapted
to the class level. If students do not understand the question, they will be unable to
respond. See Figure 7-1.

KEY WORDS FOR QUESTIONS

Student Response

Explain | Requires clear evidence about the meaning of, or reason for, a subject.
Outline Requires the listing of main or key points in a logical order.

Define Requires an accurate description of the limits of a subject.

Compare Requires the identification of similarities and differences.

lllustrate Requires examples of principles or facts.

Figure 7-1. A well-worded question should use action verbs to ensure understanding.

Common Vocabulary. Questions should be designed to assess knowledge and under-
standing of the subject. An instructor’s vocabulary must be understandable to students.
In a teaching-learning environment, questions provide reinforcement, identify con-
cepts that need to be retaught, and provide opportunities for students to gain greater
understanding through verbal descriptions.

Thought-Provoking Questions. Questions should challenge students to go beyond
the knowledge level whenever possible. Questions should be phrased to reach be-
yond the simple “yes or no” response. If the question is so easy that the answer is
obvious, then it is probably not worth asking. Questions that are thought-provoking
arouse the curiosity and interest of students and help them clarify their ideas as well
as analyze and synthesize facts. This aspect of questioning is especially important
to adult learners.

Value of Questions

For maximum effectiveness, the instructor should use questions to
stimulate interest in the lesson;

establish communication between the instructor and students;

focus students’ attention on major points to be remembered;

bl i e

stimulate learning by causing students to apply facts to analyze problems;
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U

help students develop a feeling of confidence and success, which leads to
greater motivation, further study, and experimentation:

help students develop ability to organize ideas and speak effectively;
build cooperation through group activity and responsibility;
provide for a democratic approach to learning; and

)

evaluate effectiveness of instruction.

Use of Effective Questions

Questioning has the potential for making a positive impact on students at several
levels of cognition. It is important that the instructor develop techniques that enable
questioning strategies to be used effectively. See Figure 7-2.

QUESTIONING STRATEGIE

5 L EMPHASIZE CORRECT ANSWER ]

4 r LISTEN TO ANSWER ﬁ
3 E CALL ON STUDENT g
2 L PAUSE )j
1 !7 ASK QUESTION ﬂ

Figure 7-2. Instructors should develop techniques that enable questioning strategies
to be used effectively.

To Whom is the Question Asked? Students should understand that questioning is a
part of the teaching process, and that questions are asked for purposes of clarification,
verification, implication, and evaluation.

The instructor should make sure the entire class is able to hear the question. A
system should be used so that everyone is called upon to answer with reasonable
frequency. Do not call an individual’s name before posing the question. This practice
encourages only one student, the one whose name is called, to listen. Posing the
question and then waiting a few seconds before selecting a student is a better strat-
egy. Choose individuals in a random fashion but record the number of questions that
individuals answered.
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Do You Provide Enough Time for a Response? Pacing is essential to effective
questioning. Questions are intended to stimulate students to think about the content
and formulate responses, rather than merely retrieve information from memory. 1t is
important to provide adequate time for these processes to occur. This is especially
true for complex questions where students may need time to process the question
before formulating a response. The waiting period should be appropriate to the ques-
tion being asked.

Often, the instructor feels uncomfortable with waiting. Classroom interaction is
often characterized by an incredibly rapid rate of interaction as instructors fire one
question after another without giving students sufficient time to think, formulate an-
swers, and respond. When instructors can master the skill of waiting, particularly for
questions at the higher levels of cognition, they will probably find positive changes
in the quantity and quality of student responses. Both instructors and students need
to realize it is okay to have a few seconds of silence. Research reveals that teachers
tend to wait less than one second before asking someone to respond. Furthermore,
even after selecting a student, instructors tended to wait less than one second for the
student to answer. This behavior suggests that instructors are underestimating the
value of questioning.

Does the Question Match the Individual? Etfort should be made to match questions
with specific individuals. Instructors should learn the names of students quickly and, even
more importantly, become knowledgeable about intellectual abilities within a class.

Student responses should be evaluated carefully so class members can be made
aware of the extent to which an answer may be correct or partially correct. The instruc-
tor may need to rephrase an answer in order to clarify meaning. In most instances,
however. the exact wording of the student’s response should not be repeated in
parrot-like fashion by the instructor. The student responding should be encouraged to
speak clearly and loudly enough for all to hear; the classroom should be quiet enough
for the response to be heard. Students need to learn to listen to their peers. In fact,
sometimes the wording chosen by a student has greater impact on other students than
the phrasing that the instructor might use.

What is the Instructor’s Reaction to the Student’s Response? The instructor should
provide appropriate reinforcement to students responding to a question. The most fre-
quent types of reinforcement used by teachers are verbal reinforcers, which consistof a
one word or brief phrase response. Examples include “good,” “that’s right.” “excellent,”
“okay,” or “nice job.” A more powerful reward is to build on the student’s response
or elaborate on a point. A similar strategy can be used when a student does not give
a complete or completely accurate response. The instructor can separate the correct
part and then ask another student to provide additional information. It is important to
provide verbal reinforcement to even partially correct responses tn order to increase
the student’s desire to participate. Responses such as, “That’s not right,” “Where did
you get that idea?” or *"You should know better than that™ are negative reinforcers that
discourage student participation.
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As powerful as verbal reinforcement is, nonverbal reinforcement may be even
more powerful. Nonverbal reinforcement refers to physical messages sent by teachers
through cues such as eye contact, facial expression, and body positioning. A teacher’s
smile or frown communicates to students. The way the instructor is standing may
imply defensiveness or disapproval. Nonverbal cues may imply that the teacher is
interested, disinterested, pleased, or displeased with the student’s response. In subtle
ways, nonverbal reinforcement encourages or inhibits student participation.

Are Questions Developed Sequentially to Lead to Higher Levels of Understanding?
While increasing response time and reinforcement are two strategies that instructors
can use to increase student participation, it is desirable to enhance the quality of student
thinking through the questioning process. A questioning strategy leads the student
from one level of thinking to higher levels by a careful series of questions. Probing
questions should follow students’ responses and attempt to stimulate thinking about
their answers. This type of questioning may be used to prompt student thinking most
effectively at the higher levels of analysis, synthesis, and evaluation.

In addition to questions, instructors must also be prepared to react to student-initiated
comments and questions. Relevant student questions indicate a need for clarification or a
desire to know more about the subject. Relevant comments suggest that students are actively
thinking about the subject matter and relating it to past experiences. These questions and
comments present unique opportunities that demand attention. Instructors should welcome
such questions and comments and, when possible, should respond positively.

An effective presentation begins with a good plan. An instructor’s presentation
should be a vital component of the lesson. The presentation cannot be maximized
unless the other elements of the lesson plan are carried out effectively.

Seidom is an oral presentation made in isolation. Typically. the instructor uses
visual aids, involves students in an activity, or applies questioning techniques to check
student learning.

Lesson planning involves the identification of interaction items that are used by
the instructor to increase student participation. Interaction items are often questions,
however, there are alternatives to questions that bring about interaction between in-
structor and students.

Planning alone cannot ensure a successful presentation. The effectiveness and
the impact of the instructor’s behavior depends on the instructor’s personality and
rapport with students. The effective instructor must be concerned about the structure
and clarity of the presentation. The words used, the instructor’s articulation, and the
way sentences are constructed affect the manner in which ideas are transmitted. These
techniques can be learned with practice, and instructors can become increasingly ef-
fective by giving careful attention to their stage presence, as well as the tone, volume,
and pacing of the oral delivery.

It is important that student activities and interactions be anticipated and planned. A
good way to stimulate student interaction is through effective questioning. Instructors
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should realize that there are several types of questions that assess learning at various
levels of cognition. Although some questions occur spontaneously from the students
or the instructor, instructors should plan several questions in advance so that the level
of understanding resulting from the presentation can be systematically assessed.

In addition to the tendency to ask questions that require only recall, there is also a
tendency for instructors not to wait for a student’s react. Instructors are uneasy with
a pause and feel a need to fill the void with the sound of their own voices. As the in-
structor focuses on higher levels of learning with questions that require the student to
analyze, synthesize, or evaluate, more time must be given for the student to consider
alternatives and provide a thoughtful response. Care must be taken by the instructor
to react properly to student responses in order to encourage continued participation
rather than to inadvertently discourage participation. Not only must instructors be
careful of the words or phrases used in response to student questioning, but they must
also be concerned with the nonverbal communication. The instructor’s posture or
facial expression may communicate more than words. The teaching-learning process
requires careful planning and execution. The effective instructor gives attention to
various elements of classroom interaction. maximizes the student’s time, and helps
them to achieve the objectives specitied for the lesson.
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Questions

i

N ek

16.
17.
18.
19.

20.

What are the disadvantages of using lecture as the sole instructional method
for a lesson?

What are the primary advantages and disadvantages ot the lecture method?
What are several ways in which oral presentation is used as a methodology
within a lesson?

What is the purpose of set induction?

Why is it desirable to prepare an outline for a presentation?

What are alternatives to questions used to stimulate interaction during a lesson?
What are environmental factors that influence the attention of students during
an oral presentation?

How does the instructor’s knowledge of students and interest in them affect
student interest?

What is meant by stimulus variation?

What are the pros and cons of movement as it relates to the effectiveness of
an oral presentation?

What is meant by attending behavior?

How can an instructor become aware of verbal and physical mannerisms that
are distracting?

How does instructional planning aftect instructional clarity?

If an instructor’s voice has a relatively narrow range of tones, how can the
instructor compensate for this in order to make the voice or speech pattern
more interesting’?

What is the meaning of closure, and how should it be used in an oral pre-
sentation”

How can student questions be used as feedback for instructional improvement?
What are the six levels of the cognitive domain?

What are three important characteristics of effective questions?

What is the primary advantage of asking a question and then selecting a specific
student to respond?

What is the primary disadvantage of calling a student’s name before posing a
question?

137
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What would be a reasonable amount of time to wait after asking a question
before moving on to another individual or providing a verbal cue?

Why is it important to provide positive reinforcement to a student who did
not provide a completely correct response?

What is the role of nonverbal communication in the teacher-student interaction?

Why is listening considered a skill?

Activities

1.

10.

Describe the interrelationships between the lecture method and questioning
strategies.

Indicate the parts of a lesson plan that require oral presentation.

Develop several questions that would bring about instructor and student in-
teraction in a lesson you plan to teach.

Develop a topical outline of a presentation and let your instructor critique it.
Describe your instructor’s physical behaviors that contribute to and detract
from student interest, attention, and learning. Code the behaviors that involve
movement, attending, focusing, as well as the use of pacing and pausing.
Audiotape and then critique a brief presentation covering a topic of your
choice.

Develop a set of questions related to a topic you have presented or will present
as an instructor. Deliberately structure questions at each of the six cognitive
domain levels.

Critique a class session by noting the instructor’s use of questions.

Describe your response to a student who asked a question that is not within
the framework of your lesson.

Describe your response to a student’s question that is not related to the topic of
the lesson or even the course, although the question may have been stimulated
by something the instructor or another student said.



DISCUSSION AND GROUP
PARTICIPATION METHODS

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

Lecture and demonstration, when properly applied in a classroom setting, provide
for student interaction with the instructor. When class discussion is used, however,
the instructor becomes a group leader who shares ideas, information, and opinions in
order to (1) clarify issues. (2) relate new input to prior knowledge, or (3) attempt to
resolve questions or problems that may have no correct solution.

Discussion is a participatory or learner-centered approach. During discussion,
the instructor acts as a leader who structures the activity by setting boundaries and
facilitating interaction. In this role, the instructor is less dominant and less judgmen-
tal. In groups containing adults, the instructor may be removed completely from the
discussion to serve as a resource person. Learner-centered participatory methods take
considerable planning by the instructor so groups have clearly defined objectives,
know the process to be used, and understand expectations. When the group process
is used, there is a shift of authority and responsibility. Involvement in setting goals
and directing learning activities provide unusual growth opportunities for students.
Participation methods also provide a change of pace and an opportunity for learner
participation and application after a foundation has been provided through lecture,
demonstration. and reading. The discussion process is not the most efficient means
of providing new information; however, it is valuable when seeking to achieve high-
level objectives.

Discussion encompasses learner-centered group procedures that provide for a
substantial amount of learner participation and interaction. Specialized group pro-
cedures that use discussion methodology include cooperative learning, role-playing,
brainstorming, the nominal group process, and quality circles.
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INSTRUCTOR’S ROLE IN GROUP PARTICIPATION

Discussion is neither efficient nor effective for acquiring factual information or securing
precise information of a procedural nature that leads to skill development. Discussion
is an excellent methodology for the sharing of prior knowledge or experience, which
can lead to a new or enhanced perspective by the participant. Instructors must identify
points in a lesson where discussion or group participation would be appropriate. They
must also determine the number and size of discussion groups, or whether the entire
class can function effectively as a single discussion group.

Instructors should record ideas during discussion. Instructors must not place a
value on student input as either good or bad, right or wrong. If someone else is lead-
ing the discussion, the instructor may wish to withdraw from the discussion and enter
only to (1) make a connection between ideas, (2) point out similarities or contrasts,
(3) request clarification or elaboration, (4) invite students to respond to one another,
and (5) summarize the progress at various points in time. The fact that discussion
requires less lecturing than other types of instruction does not suggest less prepara-
tion. Class preparation is necessary if the instructor is to develop a proper discussion
atmosphere.

The instructor’s or discussion leader’s role is to involve students in an effective
and constructive manner. The group leader must guide the discussion when neces-
sary, without being too obvious, and bring the session to a close with an adequate
summary. Above all, the instructor must be sensitive to individual responses and of
all participants’ feelings. A few suggestions are as follows:

1. Set the stage. Explain the method to be used and what will be discussed. Use
questions to involve participants. Make sure students understand what is to
be learned, and that no comment will be criticized.

2. Be prepared to ask questions during discussion. Avoid conflict or controversy
that may cause students to withdraw from further participation. This can be
accomplished by (1) giving credit where needed, (2) tactfully clarifying mean-
ing, (3) suggesting a review of what has been said, or (4) asking a question to
draw individuals back into the discussion.

3. Listen. Do not become emotionally involved in the discussion. The leader’s
job is to draw out the thoughts and feelings of individuals in the group.

4. Summarize the discussion and clear up misconceptions.

When using learner-centered methodology, the instructor is no longer viewed as
the central source of authority. The effectiveness of the group process depends upon
the instructor’s willingness to lead the group without being the expert.

DIRECTED DISCUSSION

Directed discussion requires students, rather than the instructor, to provide most of
the class information. In directed discussion, the instructor acts as a leader and directs
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or redirects ideas and information produced by class members. The term directed
emphasizes the planned and purposeful nature of this method used by a skillful in-
structor. When using the directed discussion method, the instructor draws upon the
group’s experience, while in the lecture method, the instructor directly relates ideas
and information to students. Directed discussion can be used effectively only when
students have some knowledge of the subject. If learners lack prerequisite information
and/or background experience, directed discussion may not be the most appropriate
method to use.

The primary advantage of discussion is that it stimulates students’ thinking. Discus-
sion facilitates active participation by students and allows extra time for the instructor
to provide individual attention.

The discussion method allows the instructor to identify misunderstandings and
confusion on the part of one or more students. The instructor is able to judge when
an explanation and/or review is necessary. The instructor can also discover which
students are developing positive attitudes and making satistactory progress and which
students need additional instruction.

Directed discussion usually requires greater resourcefulness than the lecture method
because the instructor must allow maximum student freedom and at the same time
attempt to meet a predetermined goal. During discussion, attention must be given
to individual comments as the instructor gains insight into each student’s level of
knowledge and understanding. Instructors must imagine themselves in the position
of the learner and try to visualize problems from the student’s point of view. Patience
must be exercised with those who fail to grasp ideas. Instructors must, at all times,
act with fairness and understanding.

Directed discussion consists of an orderly exchange of ideas in an attempt to meet
a specific goal. Directed discussion should

I. arouse student interest,

2. draw points of view from all students,

3. provide the instructor with valuable ideas regarding the progress and ability

of students, and

4. provide the instructor with an opportunity to correct misconceptions.

The discussion method is effective as an introduction to a lesson. The instructor
may start a lesson by asking questions in an effort to focus attention on new content.
Discussion may serve as a quick review with a gradual shift to the need for more
information.

A discussion provides a good means of application. When new content is presented
in a lesson, the instructor should provide ways for students to apply this material as
soon as possible. One way to do this is to start a discussion that causes students to
think through and use facts and principles presented in an earlier part of the lesson.
This requires thoughtful preparation by the instructor, but it pays dividends through
student progress.
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Advantages and limitations of the directed discussion method need to be understood
by the instructor so that this methodology is used at the right time and under appropriate
conditions. Discussion is dependent on participation of group members. Participation
among individuals within a group must be directed toward the achievement of desired
ends. Directed discussion is an effective method for higher-order cognitive objectives.
Discussion is also effective as a means of team building. Students should get to know
each other and feel more comfortable in expressing opinions and sharing information.
Directed discussion helps achieve this and can also be useful in the attaining of certain
attitudinal changes, whereby students gain respect for the ideas of others and learn to
disagree without becoming disagreeable.

When instructing large adult classes or groups, the instructor may divide the class
into several small groups with a discussion leader and recorder. In these instances, the
instructor serves as a resource person and coordinator of the group activity. To work
effectively, there must be a considerable amount of planning so groups can stay on
target and complete discussion in a systematic manner.

Discussion promotes cognitive development as it helps stimulate and clarify thinking.
Directed discussion, however, has limitations. The instructor must recognize that discus-
sion methodology is time-consuming and is not an efficient means for transmitting new
information. Other limitations relate to inadequate or ineffective instructor planning. If
the instructor (1) uses discussion methodology under appropriate conditions (for example,
objectives to be achieved, maturity of learners, assurance of prerequisite information),
(2) does an adequate job of planning for discussion, and (3) follows through, discussion
can contribute substantially to the teaching-learning process.

Planning a Discussion

1. Decide on objectives to be met as a result of discussion. Is the purpose to find
out the level of the student’s knowledge and understanding, or to reinforce
ideas and concepts through group interaction? Keep objectives clearly in mind
when planning and when conducting the discussion process.

Plan the introduction carefully.
List the main headings of content to be covered.

Write challenging questions that focus attention on the content to be discussed.

A

Estimate the time for each step in the lesson. Set a time limit for each discus-
sion segment and stay on schedule.

6. List the main parts of the discussion to be summarized.

Leading Discussion

Through research and experience, a number of suggestions have been identified
that increase the effectiveness of the discussion process. Several of these are help-
ful to instructors who seek to be effective discussion leaders or who wish to help



Chapter 8— Discussion and Group Participation Methods 143

class members n that role. Effective discussion leaders must ensure that group
members are willing to accept opinions from all group members. Student opinions
should be recorded in order to be explored in depth at a later time. There must be
a willingness to listen to cach group member. A one-way or two-way dialogue is
not acceptable in group discussion. After rules have been agreed upon, the leader
should be sensitive to principles of group dynamics, whereby some individuals
have to be drawn into discussion and others need to be prevented from dominating
conversation. The following suggestions will permit discussion with a reasonable
degree of effectiveness:

1. Ttis easier to create favorable attitudes toward an idea than to change negative

attitudes.

Individuals are more inclined to accept new ideas from instructors they respect.
3. Policies, procedures. and practices are more acceptable when students are
involved in their development.
4. ldeas are more likely to be accepted when immediate and personal rewards
are offered. Individuals respond favorably to praise.

5. A new method is less likely to be accepted if a number of procedures must be
mastered before the method can be put to use.

Students resent being manipulated by selling techniques.

7. The leader must have a target (objective), but must be flexible and not appear
to be closed-minded or autocratic.

8. Students will participate more freely if a climate of openness exists, where all
comments are valued and recorded. If students are embarrassed or ridiculed,
they will cease to participate.

Teaching Through Discussion

The discussion method provides for individuals to share experiences and ideas related
to a topic or problem. Discussion may be used in a variety of ways within a lesson.
Discussion is often used at the beginning of a lesson to stimulate interest and gain
attention. Student involvement in discussion helps stimulate subject interest. During
the course of a lesson, discussion can be used to take advantage of the experiences
of group members. At the end of a lesson, discussion techniques can be used to sum-
marize or review major points.

Initiating Discussion. The physical setting affects student interaction. Whenever
possible, arrange the group in a circle. square, or small rectangle so students can
see each other. See Figure 8-1. The seating arrangement should be ditferent for this
method of instruction than for lecture or demonstration. When group discussion is
used, it is especially helpful it individuals are positioned so they can see every member
of the group and the instructor. Large groups may require several discussion groups
that function simultaneously. Several geometric seating arrangements permit line of
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sight among the participants as well as between participants and the group leader. See
Figure 8-2. To increase student participation, take time to (1) provide an introduction
to the topic, (2) establish ground rules, and (3) define the task. The method used to
initiate discussion will depend on the content and background of students. One of
the most practical ways to begin discussion is to announce the topic and indicate that
participants should feel free to express their ideas. Next, ask a challenging question
and select an individual to respond. Finally, draw other students into the discussion
by allowing them to express their opinions.

SEATING FOR GROUP DISCUSSION
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Figure 8-1. Seating arrangerﬁents shouid allow eye contact among discussion group
members and their group leader.

Guiding Discussion. The instructor must guide students through the topic. The
discussion must move toward meeting class objectives on a planned time schedule.
Discussion can be guided by recording major points made by students. This technique
allows students to establish the proper relationship between facts and ideas.
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SEATING FOR GROUP INTERACTION
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Figure 8-2. Group interaction methods can be used to increase student participation
in the classroom.

The most challenging task of the discussion leader is dealing with a loud, talkative, or
disruptive student as well as a quiet, inhibited, or passive student. The leader must deal
firmly and frankly with students who talk too much and prevent others from participat-
ing. For a discussion to be successful, no one student should be allowed to dominate
the conversation. The discussion leader should provide opportunities for all students to
participate. Techniques that can be used with shy or reserved students include:

. establishing eye contact, especially with those who are quiet or reserved:

2. involving the quiet student by asking a low-risk question:

3. involving everyone in the discussion, including students who seem reluctant;
and

4. providing positive feedback to those who participate in the discussion.
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Closing Discussion. During the discussion, individuals in the group interpret comments
in their own way and in light of their past experiences. It is, therefore, necessary that
the instructor summarize major ideas emphasized during the discussion.

GROUP PARTICIPATION METHODS

Direct student participation, learning by doing, is generally recognized as essential
to effective learning. Student participation can be achieved through (1) discussion
and questions, (2) application, or (3) techniques that involve individuals as members
of groups. When objectives involve developing human relations, group participation
methods are the most promising.

Learners should have experiences where they can be involved in the process of
planning and conducting learning activities. Instructors are, in reality, most effective
when they can help learners become independent. After individuals leave formal
schooling and begin careers, they have opportunities to be involved in group activi-
ties, which involve participatory planning and decision making. Examples include
cooperative learning, role-playing, brainstorming, the nominal group process, and
quality circles.

Cooperative Learning

Cooperative learning is a method used to encourage students to work together as a
team to complete some activity, project, or assignment. The teams usually consist
of three to five students. Instructors and students favor cooperative learning over
competitive learning and individualized learning. Competitive learning discourages
sharing of information and students helping one another in the group. In individual-
ized learning, the achievement of one student is unrelated to that of any other student.
Cooperative learning promotes academic success through shared goals. Small groups
help to enhance affective skills by encouraging mutual respect and understanding
among students. The cooperative method reduces student isolation and increases op-
portunities for all students to experience success.

The way in which the instructor structures the learning environment is key to the
success of the cooperative approach. Several criteria should be met if maximum benefits
are to be received. When possible, it is desirable that the groups be formed to ensure the
inclusion of males and females and students from special populations (disadvantaged,
gifted, disabled, limited English proficiency, etc.). Group size should depend on the
composition of the group as well as the group assignment. The instructor should com-
municate the lesson or activity objectives clearly so that all students understand their own
role as well as their responsibility to the group. Some students may need more direction
and assistance from the instructor than others. Arrangements for special materials, sup-
plies, or tools and clean up, when necessary, should be specified by the instructor and
understood by all group members. Further, it is important that the instructor structure
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the cooperative learning activity to ensure that students will be held accountable for
their own achievement, as well as for the achievement of the group. Students should be
aware of the method of evaluation before the activity begins.

The creative instructor can implement many difterent variations of cooperative
learning. The most commonly used methods include:

Peer Tutoring. In peer tutoring, one student helps another to learn a skill, new in-
formatton, or review a previous lesson. Peer tutoring is effective for grouping students
at varying ability levels.

Student Teams-Achievement Divisions (STAD). Students work together to complete
worksheets or other assignments after the instructor has presented a lesson. Upon
completion of the activity, each student completes a quiz or test individually. The group
earns points based on the extent to which each student improved over his or her past
performance. Improvement over past performance could be based on each student’s
score on the last two quizzes or on some other basis.

Jigsaw. The jigsaw method requires that every student share information with
the other group members to reach a common goal. The instructor should assign each
student a task that is necessary and essential to achieving the goal of the group. The
instructor may provide students with written materials and necessary information or
students may be required to obtain the information through their own efforts. If more
than one group is working on the same task or topic, students in different groups, but
with the same assignment, can work together in sub-groups. After a predetermined
amount of time, students are required to return to their original jigsaw group to share
their results. Each student completes a quiz or test individually.

Group Project. The group project method requires students to work together to
produce a single project representative of the efforts ot all the group members. A project
may be assigned by the instructor or individual groups may decide on a project and
the responsibilities of individual group members. The instructor evaluates the project,
and each member of the group receives the group grade.

Cooperative learning does not relieve students of their responsibility for learning,
because each student must participate in the group process in order to improve his or
her own grade and contribute 10 the group grade. Cooperative learning is adaptable
to students in different age groups and flexible for diverse subject areas. Research
shows that cooperative learning is a viable instructional method that helps develop
and refine social skills, encourages understanding of individual differences. fosters
peer acceptance, teaches responsibility, and enhances learning.

Role-Playing

Role-plaving requires that participants act as though they are involved in a real-life
situation. Role-playing is effective because it gives students a better understanding
of others” emotions and behaviors in similar situations. This teaching method helps
students to better understand their own behavior and to respond in positive ways to
various human relationship situations.
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Students often find it difficult to role-play and, consequently, gain little in the way
of new insights from the experience. This is especially true when the roles played are
artificial, or when the materials are hastily prepared. Many situations can, however,
be acted out in a way that increases human relations skills.

In a typical role-playing session, each participant is given a description situation
to be improvised. This may be achieved through a written assignment or by orally
briefing each participant. With oral briefing, all students in the class should hear the
directions. The role-players are then brought into contact with each other and play
their parts.

Brainstorming

Brainstorming requires a group of students to suggest as many solutions to a problem
as they can in a limited time period. No ideas are evaluated during the exercise and
unusual ideas are welcomed. The objective of brainstorming is to stimulate imagina-
tion and to encourage creative approaches.

Nominal Group Process

The nominal group process involves structured group participation that seeks to tap the
experience, skills, and feelings of group members. The primary objective of the process
is to (1) increase the creative productivity of individuals, (2) enhance group decision
making, (3) stimulate critical ideas, (4) provide guidance as individual judgments are
gathered, and (5) provide participants with a sense of satisfaction. The technique is
designed to be nonthreatening because it focuses on generating ideas.

An advantage of the nominal group process is that it can be used with any size
group. The process requires a written format that enables unanimous participation
and prevents domination by individuals. The process, however, is time-consuming,
especially if the problem to be solved or the decision to be reached represents a real
situation. The nominal group process involves the following steps:

1. Present the question or problem to the group in written form. Ask participants

to write down their solutions separately and independently in brief statements
or phrases.

2. Ask participants to present one solution from their list. The group leader records
each and makes the list visible to all participants. Do not discuss individual
items at this time. After the leader has recorded all responses, spend a few
moments accepting additional solutions generated from the activity.

3. Ask each participant to explain their reasons for agreeing or disagreeing with
generated solutions. This provides an opportunity for participants to explain
their selection and allows refinement of the list.

4. Require each participant to prioritize (1-5) the solutions on separate cards. The
leader should collect the cards and record the rankings in front of the group.
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5. Ask participants to discuss any new concerns about the ranked items. This
clarifying step may result in a slight alteration of wording of solutions.

6. Provide participants with a second opportunity to prioritize and then prepare
a final list.

Quality Circles

Quality circles involve a group of individuals who meet on a regular basis to identify,
analyze, and solve problems related to quality production or service in the workplace.
Quality circles are typically voluntary. The ideal size of a quality circle is seven to
ten members.

Vocational and technical education instructors should understand the nature of
quality circles and recognize the educational implications of this form of group par-
ticipation. Quality circles are a creation of business and industry that include many of
the elements of discussion and brainstorming. Quality circles (1) bring about improve-
ments in the quality of products or services, (2) increase productivity, and (3) increase
employee motivation. Quality circles were conceived in Japan in the early 1960s under
the leadership of Karou Ishikawa, professor of engineering at Tokyo University. In
recent years, hundreds of western world companies have installed quality circle activi-
ties to improve quality and productivity through increased worker motivation.

The process by which a quality circle operates is based on the following four
fundamental steps:

1. Group members identity problems.

2. Decisions are made concerning how problems are solved or minimized.
3. Problems are analyzed into component parts or subproblems.
4. Group members suggest possible solutions to the problem and formulate a

recommendation to management.

The four steps in the quality circle process involve various techniques of discus-
sion and other group participation methods. The quality circle leader must keep the
discusston on track and summarize progress. .

A company that engages in quality circles makes an investment in employee mo-
rale, which contributes to higher productivity and better quality products. It must be
recognized that an investment is essential if the process is to be effective. Leaders must
be trained and an organization must be committed to the quality circles process for
it to be effective. Although participation by individual employees is voluntary, there
are costs related to the (1) preparation of leaders, (2) coordination of the process. and
(3) employee time to participate in meetings. The entire concept of quality is based
upon trust, respect, and caring. These are important human characteristics essential
to the development of self-reliance, confidence, and cooperation. Companies that are
serious about human development must make an investment in their employees if they
are to maximize both productivity and quality.
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Again, it should be emphasized that quality circles is not an educational meth-
odology. It is a process used by business and industry to improve quality and
productivity through increased employee morale. The educational and human
development implications are numerous, as the process uses discussion and other
group participation techniques.

Discussion methodology has many applications through which individuals actively
participate to gain greater insight, increase their level of understanding, and partici-
pate with others in decision making. The instructor should play a substantial role in
the planning process and in actively leading the group participation process. Under
certain circumstances, the instructor may use other individuals as discussion leaders.
In most instances, however, the instructor will use discussion only for short periods
of time in an effort to achieve a variety of objectives.

Discussion should be used under certain conditions and with specific groups of
learners. Knowing the appropriate time to use a specific instructional method is as
important as being able to carry out the method effectively.

The group discussion process must be planned and conducted with care. It is im-
portant to recognize that the instructor provides the direction in the discussion process.
In fact, the term directed discussion is often used in education to indicate that there
are planned outcomes that the leader is attempting to reach.

The specific use of discussion and group participation methods are identified in
various ways through professional literature. Several variations include role-playing,
brainstorming, the nominal group process, and quality circles. These specific forms of
group participation, which typically involve elements of group discussion, have certain
unique features that dictate their appropriateness under a given set of circumstances.

Instructors should recognize the value of discussion and group participation. Group
participation techniques are valuable for achieving objectives, such as group decision
making, application of knowledge, problem solving, increasing understanding, and
interaction with others.

Instructors must learn to lead students in a variety of group participation processes.
To become an effective discussion leader, the instructor must practice and develop the
skills over a period of time.




REVIEW

Questions

What are three primary purposes of class discussion?

2. How effective is class discussion for acquiring factual information?
3. To what extent is the group leader viewed as an authority on a subject when
using the discussion method?
4. How can an instructor use discussion to evaluate teaching and learning?
5. Under what conditions should an instructor serve as the discussion leader?
6.  Under what circumstances should the instructor use students as discussion
leaders?
How can discussion promote a learner’s cognitive development?
8. How can a discussion leader keep one individual from dominating the
discussion?
9. What is the principal difference between group discussion and the nominal
group process?
10. What is the principal advantage of role-playing as a process to learn?
11, What are the steps in the nominal group process?
12. What are the primary purposes of quality circles?
13. What steps should an instructor follow when planning a discussion?
14. How can conflict or controversy that may cause students to withdraw from
discussion be avoided?
15. What are the key elements of directed discussion?
16.  How is discussion used at the beginning, during, and after a lesson?
17. What are several seating arrangements that may be used to promote effective
discussion?
18.  What is the most challenging task of a discussion leader?
19.  When are instructors most effective?
20. What are four methods an instructor may use to facilitate cooperative learning?
Activities
1. Describe the advantages and limitations of the discussion method.
2. Describe how discussion can be used to introduce a lesson.
3. Describe a strategy that a group leader could use to encourage a shy or reluctant

group participant to become involved in class discussion.
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4. Describe how brainstorming is used to facilitate learning.

¥4

Contrast the nominal group process with the discussion method.

6. What relationship do quality circles have to discussion methodology used in
an educational setting?
Describe the relationship between brainstorming and quality circles.

8. Discuss the advantages of cooperative learning.

Discuss two cooperative learning methods that could enhance student learning
in your teaching area.
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INTRODUCTION

Effective instruction requires a competent instructor who can design effective
instructional procedures and activities and who can choose and execute appropri-
ate methodology at the right time and under appropriate conditions. Instructional
effectiveness requires a high degree of decision making skill and judgment by
the instructor. To be effective, the instructor must be well-informed regarding the
various methods and conditions of instruction.

The demonstration is an instructional method used to show and explain the
procedures involved in completing a series of steps necessary to accomplish a task.
If the objectives call for students to be able to develop a skill, the demonstration
method is an appropriate strategy. This method may also be used to explain a
scientific principle or a mathematical formula.

The demonstration method includes telling, showing, questioning, testing, and
applying. The method involves several key elements when learning a skill. The
learner must:

1. know the steps to be followed and understand the purpose of each step, as well

as the interrelationship among the steps that determines the sequence;

2. be guided through an initial performance correctly; and

3. apply and practice the skill.
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DEMONSTRATION METHOD

The demonstration method is the primary means by which students receive instruction
related to psychomotor objectives. Through the process of task analysis, psychomotor
tasks completed in an occupation are identified and course content is developed for
instructional purposes. These psychomotor tasks are also used to identify performance
steps used by the instructor in the demonstration.

The demonstration method can also be used effectively to help learners gain a better
understanding of cognitive content. For example, a demonstration of the principle of
leverage would be an effective strategy. With a model, the instructor could demonstrate
the factors of force, fulcrum, and resistance which would enhance the explanations
of several scientific principles.

There is more to the demonstration method than showing. When skill develop-
ment is the desired outcome, practice must also be included as a major demonstra-
tion component.

Appropriateness

Instructors must consider the best instructional method to use for a group of students
under specific conditions. The objectives and content of a lesson must be considered
before determining an appropriate instructional method. If students need specific
information to solve a problem, a chalkboard demonstration of the procedure may
be necessary in addition to the lecture. If the instructor merely intends to provide a
lesson overview to advanced students, a brief lecture without a demonstration may
be appropriate.

Textbooks on the teaching of technical subjects often emphasize demonstration
as a teaching method. Demonstration is generally effective in teaching science and
mathematics, as well as subject areas within practical arts and vocational-technical
education. These fields of study include agriculture, business and office, market-
ing and distributive, home economics, health, technical, and trade and industrial
education.

The instructor may use models or audiovisual aids to supplement the demonstra-
tion. The showing and application phases provide an effective means for student
learning. Many psychomotor skills, such as shooting a basketball or hammering a
nail, require the use of demonstration. In general, the demonstration is most effec-
tive for teaching:

1. scientific principles and theories,

2. movement or relationship of parts,
3. proper use of tools and equipment, and
4. manipulative operations or hand skills.

Effective instructors should use demonstration when teaching principles, procedural
steps, and ideas and relationships.
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Timing

A demonstration is most successful when given at a time when students feet a need
to learn content. It is ditficult to have all students in a class ready to view a dem-
onstration. To apply the principle of timing, these alternatives are suggested:

I. The demonstration may be given to the entire class whenever advanced students
need to perform the operation or task. Later, individual or small group dem-
onstrations may be given. Written instruction sheets can be used by individual
students to perform the previously demonstrated operation.

2. Students may be divided into groups based on the instructor’s judgment of
anticipated needs for a demonstration. Therefore, the demonstration can be
given to each group at a time when individuals are ready for the instruction.
This strategy 1s also useful in situations where a number of different student
activities are going on simultaneously, or where a limited amount of equipment
is available.

As a general rule, the knowledge content related to the task to be demonstrated

should be taught prior to the showing phase.

Skill Development

The demonstration method should be the major delivery system used when a high
degree of manipulative skill is required. The instructor should consider these points
when planning demonstration lessons to facilitate skill development:
1. Learners must know the procedural steps to follow and the physical motions
necessary to perform.
2. Learners should understand the purpose of each step and the relationship
among steps that determine the sequence.

3. Learners should be guided through an initial performance correctly and suc-

cessfully.

4. Learners must practice the physical-mental steps until the process becomes

automatic.

Skill is performing a task in an efficient and effective manner. When skill devel-
opment is an instructional objective, a substantial amount of practice under supervi-
sion is necessary. Practice without supervision may be detrimental to proper skill
development.

Some skills can be learned best by practice, with emphasis on accuracy and the
gradual development of speed. Other skills can be learned best by performance at a
required speed with the gradual development of accuracy. When learning to throw
a ball, one must concentrate on the proper arm and leg movements and, from the
beginning, use proper speed. Accuracy comes with practice. When batting skills are
being learned, however, the ball should not be thrown so hard that the batter cannot
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make contact. The speed must be adapted to the batter’s hand-eye coordination and
then gradually increased. In keyboarding, emphasis is placed on proper hand posi-
tion and stroking techniques so speed and accuracy are developed simultaneously. In
learning basic skills such as spelling and arithmetic, the emphasis is first on accuracy
and then on speed.

PLANNING A DEMONSTRATION

Careful planning is essential to effective instruction. Some instructors, however,
make the mistake of preparing less for a demonstration than they do for instruction
by other methods. This may be true of instructors who possess a high degree of skill.
This pitfall should be avoided, especially by the competent technician who becomes
an instructor.

Analyzing Tasks

Instructors must complete a task analysis of operations to be demonstrated. The
doing or performance elements identified through analysis are used as course
content and taught through the demonstration method since they are composed
of procedural steps that must be seen to be understood. Instructors must identify
the procedural steps and the physical movements involved in the operation to be
demonstrated. Procedural steps should be written. This forces the instructor to
think through the process from beginning to end and also provides the basis for
an instruction sheet, which could be used to assist students during or after the
demonstration.

The skillful instructor may demonstrate many of the operational steps or proce-
dures in such an efficient and automatic manner that the identification of detailed
steps may be difficult for students. The instructor should recognize that students
must understand all steps and movements if learning is to take place. There may
be times when the task to be performed will require two separate demonstrations.
The decision to use one or more demonstrations to cover content depends on the
(1) background of the learner, (2) content, (3) time available, and (4) learner’s level
of readiness. Generally, a demonstration should not exceed 15 to 20 minutes. The
instructor must consider variables when determining the appropriate length of time
for a demonstration.

Tools, Materials, and Equipment

Tools, materials, and equipment needed for a demonstration must be identified and
assembled in advance. Instructors should not have to send a student for a tool or a
piece of equipment. Such distracting interruptions diminish the effectiveness of a
demonstration. A list of items needed should be part of the written lesson plan.
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Performance Standards

The instructor should rehearse the demonstration to ensure that awkward gaps or
mistakes do not exist. The demonstration should not be used as a showcase for the
instructor’s speed of performance. The instructor must be carctul and deliberate so that
students understand the steps and physical motions involved in the operations.

CONDUCTING A DEMONSTRATION

A properly conducted demonstration has positive influences on learning. While there
are several ways to perform an operation, it is advisable to use one method in demon-
strating. Changing from one method to another causes confusion.

Physical Setting

Students must be seated or standing so they can see and hear a demonstration. When
demonstrating around stationary machines or equipment, students in the tront should
not obscure the view of others. The instructor should be sensitive to the physical ar-
rangement of students since the demonstration method depends upon the sense of
sight to transmit movement and relationships.

Telling, Showing, and Questioning

The central focus of the demonstration is on the process of telling and showing each
step. The telling portion should be kept to a minimum. Elements of informational
content that make the steps meaningful and/or contribute to the students’ understand-
ing should also be included.

Safety instructions may be part of special demonstrations, lectures, or discussions.
Key points of safety should be included whenever possible and should be emphasized
at the point where they are most applicable.

Technical information that takes a considerable amount of teaching time should
be presented as separate lessons. Information should be essential and closely related
to the procedures being demonstrated.

Although demonstrating an operation requires attention to tools, materials, and
equipment, the instructor must stop periodically and look at students. Maintaining
good eye contact is essential to judge reactions, provide an opportunity for questions,
repeat parts of the demonstration, and ensure understanding. A periodic pause also
keeps the instructor from pacing the demonstration (oo rapidly for students.

After each procedural step. the instructor should provide the opportunity for student
questions. Students often hesitate to ask questions because they fear peer reaction. To
encourage participation, the instructor might suggest questions to students. Instructors
should anticipate questions that students might ask during the lesson. The instructor
should also ask questions to be sure the demonstration is understood. Use good ques-
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tioning techniques and allow appropriate intervals for student response. Always ask
questions about key points and safety procedures.

Instructional Aids

Demonstrations are often more effective when actual equipment and/or instructional aids
are used. Instructional aids might be used to show hidden parts of the equipment, enlarge
very small parts, or emphasize graphically the effect of an incorrect procedure.

It is often practical to use inexpensive materials in demonstrations. For example, a
clothing instructor will frequently demonstrate cutting and fitting using paper instead
of cloth. Drafting and sheet metal instructors often use cardboard when demonstrat-
ing sheet metal layout and construction. If an object is to be made of brass, copper,
stainless steel, or any other expensive metal, a sample may first be made using a less
expensive material. These inexpensive materials provide valuable learning experiences
without the high cost.

Assistants

Depending on the type of equipment being demonstrated and the nature of the subject
matter, it may be wise to consider using student assistants. Variety may be added to a
demonstration by having a skilled student present that part of the lesson. Demonstra-
tion assistants allow the instructor time to observe others and emphasize key factors
as they occur.

FOLLOWING UP A DEMONSTRATION

The application step that occurs after each demonstration provides learners with an
opportunity to test their understanding and ability to perform. Without application, a
demonstration fails to have impact on student learning. Instructor application consists
of (1) assigning work to students, (2) allowing students to begin working, (3) super-
vising, (4) correcting errors, and (5) providing individual supplemental instruction.
No student should practice incorrect methods that lead to bad habits. It is also more
psychologically sound for students to succeed from the beginning.

‘When providing individual instruction, care should be taken not to take the work
away from the student. It is a better strategy to direct attention to an error while leaving
the tools and equipment in the student’s hands. The student then can apply the new or
altered information while experiencing satisfaction for completing the task.

Consistent high-level performance requires a substantial amount of practice. When
the objective to be achieved is a high level of skill, the student must be willing to repeat
the performance numerous times to make the mental-muscle association.

In technical subjects, the demonstration method is a predominant means of teach-
ing procedures and concepts. This method is characterized by instructors showing
and by students observing.
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The demonstration method, in addition to showing, involves several other elements.
The instructor must explain the procedural steps in an order that can be identified
clearly. Instructors must use questions and responses during and following the showing
step to clarify and reinforce key elements of the process. The application stage allows
students an opportunity to perform procedures shown by the instructor.

Students can often better understand a concept through demonstration than through
words alone. Principles such as magnetism, gravity, deflection. and elasticity may be
difficult for students to understand using abstract wording. Clarity may be enhanced
through demonstration of a principle.
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Questions

What are the primary applications of the demonstration method?

2. What are the major components of a demonstration?
3. What is the primary factor to be considered as the instructor chooses an in-
structional method?
4. Under what conditions would it be essential to supplement a demonstration
with instructional aids?
5. What type of informational content is best taught prior to a demonstration?
6. What type of informational content is best taught during a demonstration?
7. How does an instructor use the analysis process in planning a demonstration?
8. Should speed or accuracy be emphasized when skill development is a lesson
objective? Explain your response.
9. Why is it necessary for an experienced instructor to write out steps of a pro-
cedure prior to demonstrating an operation?
10.  Although there may be several methods through which a given task can be
accomplished, why is it important to limit a demonstration to one method?
11.  What is the purpose of questioning in the demonstration method?
12. To what extent and under what circumstances would it be desirable for the
instructor to use an assistant in a demonstration?
13.  Under what circumstances would it be appropriate to perform an operation or
complete a task for a student?
14.  Under what circumstances would it be appropriate to use substitute materials
during a demonstration?
15. How and when should safety precautions be taught in conjunction with the
demonstration method?
16. What factors must an instructor consider when deciding on the number of
demonstrations (o cover content?
17. What are the major steps of application that follow a demonstration?
Activities
1. Select an operation or set of procedures to be learned and prepare a lesson
plan using the demonstration method.
2. Explain several elements that must be accommodated by an instructor when

the lesson includes the development of @ manipulative skill.

161
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(M)

Describe when it would be desirable to use instructional aids during a
demonstration.

4. List the types of content that are most effectively taught through the demon-
stration method.

5. Explain how timing relates to teaching and learning.
6. Describe a situation where practice may be counterproductive.
7. Select an operation and use the analysis concept to identify procedures neces-

sary to accomplish the operation.
&. Prepare a demonstration of a procedure you have mastered.




INSTRUCTIONAL MEDIA
AND DEVICES

ISTRUCTORS AND THEIR JOBS

INTRODUCTION

The phrase “a picture is worth a thousand words” indicates the power of commu-
nication technigues to go beyond human language to convey thoughts and ideas.
Primitive people drew pictures in the sand and on the walls of caves. Illustrations
have always helped to convey ideas and describe people, events, and objects.

Effective instruction requires a variety of media to help convey meaning and
increase learning. Media is the graphic, photographic, electronic, or mechanical
means for enhancing the transmission and reception of visual or verbal informa-
tion. Instructional media is the hardware and software used to assist learners in
acquiring knowledge, skills, and attitudes.

Adults and children are surrounded by auditory and visual impressions, which
are created by a combination of pictures, words, and sounds that evoke emotions,
change attitudes, communicate information, and motivate action. The power of
the media can be observed by viewing television commercials and print materials
that motivate people to buy products, vote for candidates, or donate to charities.
Impressions created through media are retained by people significantly longer than
when the same messages are only written or orally communicated.

Instructional media must be viewed as aids to teaching and learning. An inappro-
priately chosen medium or one used at the wrong time may contribute little or nothing
to student learning. The effective instructor uses all instructional media in an effective
manner, and when it can best facilitate learning.

163
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INSTRUCTIONAL MEDIA

Instructional media improves the communication of information, ideas, concepts, or
relationships so individuals can learn more efficiently and effectively. Instructional
media makes use of the power of pictures, words, and sounds to stimulate interest,
compel attention, and enhance the understanding of ideas that may be too complex
for verbal explanation alone.

Media Impact on Learning

The selection and/or development of instructional media is based on its potential for
facilitating the achievement of an objective. Instructors must choose the medium that
best establishes conditions that enhance the learning of content at a precise point in
time under specific circumstances. Media selection is a part of instructional planning
and should be reflected in the lesson plan.

Need for Instructional Media

The actual object (equipment, device, or tool} is usually the best instructional aid for learn-
ing. There are times, however, when instructional media may be more appropriate than
using an actual object. Instructional media may be necessary under these conditions:
1. Actual objects are either too big, too small, or not sufficiently compact to be
viewed effectively.

2. Objects are unavailable to students except through media. For example, newly
developed and unavailable products or places that are too distant to be visited
may be brought into the classroom through instructional media.

3. The actual object or process is too expensive, dangerous, or delicate for students
to manipulate.

4. The process is too slow moving. For example, plant growth or chemical changes,
motion picture animation, or time-lapse photography can be effectively shown
with media.

5. Rapid human or mechanical movement prohibits perception of detail. Slow-motion
photography or videotape may be an excellent aid in such cases.

6. The process or phenomenon is invisible. The flow of electricity and the action

of many gases are invisible to the learner. In such cases, media may be used to
illustrate the process.

Classification of Media

Instructional media can be classified by the (1) characteristics of each medium, for
example, color, motion, and sound; (2) manner in which each medium is presented,
for example, a still picture can be projected, displayed, or incorporated in a book; and
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(3) use of cach medium. An orderly clussification of media may enable the prospective
instructor to systematically review matertals that are available.

In instructional media, hardware is equipment (tor example. projectors, video-
cassette recorders, printers, central processing units, monitors) that stores and/or
transmits instructional content. Software used in instructional media is the medium
(for example, slides. videotapes, transparencies, computer programs) that stores and
transmits content. Instructional media s often classified as:

1. graphicinaterials, which include flat pictures, posters, graphs, charts, diagrams,

and chalkboard illustrations;

2. projected maiterials, which include motion pictures, transparencies for overhead

projection, slides. and filmstrips: and

3. mechanical and electrical materials, which include reduced or enlarged mod-

els, actual objects. cutaways, computer-controlled stimuli, electronic trainers,
and other types of teaching machines.

Types of Media

Once content has been identitfied and objectives specified, the instructor should begin
the process of designing instructional strategies for students. Instructors should be
knowledgeable about the various media available, their unique or special characteris-
tics. and the variety of ways in which each medium may be presented. For example, a
still picture may be presented as a slide, a filmstrip frame, an overhead transparency,
or in a textbook.

People, Events, and Objects. When people, events. or objects are readily and eco-
nomically available. they should be used instead of media. The actual object is more
meaningful than a re-creation in some other media form. However, an actual object is
often unavailable or is too small, too dangerous, too expensive, or too time-consuming
to use in the instructional setting.

Verbal Representations. Printed materials preserve spoken messages. For the visually
impaired, the words may be placed into tactile context through braille. Printed words
may also be represented through use of an overhead or a filmstrip projector. These
media increase learning potential.

Graphices. Graphics are information placed into a two-dimensional context for the
purpose of communicating relationships. Typical graphics include charts, graphs,
maps. diagrams, and drawings. These graphics are often used directly in textbooks,
self-instructional programs, or as handouts. Graphics may also be combined with other
media and appear as overhead transparencies, slides, or filmstrips.

Still Pictures. A still picture is a reproduction of a person, event, or object that may be

enlarged or reduced and appears in color or black-and-white. Photographs or textbook
illustrations may be projected through slides, filmstrips, or transparencies.
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Videos. A video is a moving image produced from live action or graphics. Video can
be saved on videotape or as electronic files (video clips) that can be accessed using a
personal computer. Video clips provide better flexibility during instruction.

People, events, or objects may be photographed in normal motion, slow motion,
time-lapse motion, or stop motion. The film can be edited for purposes of highlighting
or abbreviating the presentation. The motion picture may be combined with sound
and narration can be added.

Audio Recordings. Audio recordings are recordings made on CD-ROM magnetic tape,
disc, or on a soundtrack for motion pictures. Audio recordings allow the reproduction
of actual events, or may be used to provide sound effects for other presentations. Sound
provides reality to instruction. Audio recordings permit oral presentations to be captured
for later listening or repeated listening, which helps reinforce or clarify information.

Simulations. Simulations are replications of real situations that are designed to
represent an actual process or set of conditions. Many forms of media, including the
computer, can be used to enhance simulation. Computer technology is often used to
provide simulated settings for learners.

Models. Models are replications of an original. A model may be the exact size, although
often it is a reduction or an enlargement of the original. Models can be made to il-
lustrate the atom, which could not be viewed without the aid of visual representation,
or a building, allowing a detailed study of various features.

Television. Television is the presentation of an image on a monitor. The source of the
image may be live from a studio, from a videotape, or from a motion picture film. The
source may be directly from a camera, central transmitter, cable distribution center, or
satellite. Satellites can be utilized in presenting instructional programs for correspon-
dence schools to learners in remote areas throughout the world.

Programmed and Computer-Assisted Instruction. Programmed instruction is
prepackaged sequences of information that are designed to lead a student through a
learning process in which there are predetermined and predictable responses. This type
of instruction may take the form of programmed textbooks or instructional programs
prepared for computers. The information may be presented through one medium or a
combination of media. For example, the learner may be presented with information
through text, audio clips, or video clips. The learner may be required to respond to
information that activates the presentation of additional information. The learner’s
response is typically reinforced immediately in terms of success or failure. Programs
also have built-in remedial units for incorrect responses.

MEDIA MATERIALS AND DEVICES

Instructors should be knowledgeable about the various media materials and devices
available so that appropriate materials and devices can be selected to increase the ef-
fectiveness of teaching and learning. After the instructor has identified the content to
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be taught and the objectives to be achieved by learners, consideration must be given
to media materials and devices that will maximize instructional effectiveness.

Multimedia Projector

A multimedia projector is a projection device that projects images from a personal
computer on to a flat surface. A multimedia projector and computer have become
a standard tfor instructional media used in the tield. Multimedia projectors evolved
from liquid crystal display (LCD) technology in projection pads used with overhead
projectors. The first portable LCD projectors were limited in usage because of the
low light output and visible pixels. Improved technology has allowed the creation of
lighter, smaller, and more powerful multimedia projectors that produce high-quality
images, video, data, and sound.

Presentation software used with a multimedia projector can be used to develop an
organized collection of text, photographs, illustrations, video clips, audio clips, and
other elements for enhancing instruction. See Figure 10-1. Revisions and presentations
customized for specific classes are easily accomplished using presentation software.
In addition, presentations created by the instructor allow for photos and video clips
of the specific instructional program to be depicted, which provide greater topical
relevance.

Different presentation software products are available for purchase such as Adobe
Acrobat® and Microsoft® PowerPoint®. The navigational functions of these software
products allow the instructor the ability to select and enlarge images for greater clarity
and emphasis during instruction. If necessary, a laser pointer can be used to identify
specific elements displayed.

Whiteboard

A whiteboard is a bright smooth surface panel that uses markers for sketches and
notes. Like traditional chalkboards, whiteboards are used to display key points or for
creating quick sketches to coincide with other instructional material. Whiteboards offer
better clarity and contrast than chalkboards and do not produce chalk dust. Ditferent
colored markers can be used to enhance sketches and emphasize important elements.
Special markers are designed for use on whiteboards. Using a permanent-type marker
can result in damage to a whiteboard surface.

Electronic Whiteboards. An electronic whiteboard is a whiteboard with electronic
circuitry that allows direct interface to a personal computer. The circuitry can be
embedded in the whiteboard panel or as an attachment mounted on the surface. With
an electronic whiteboard, notes and sketches on a whiteboard can be captured by a
computer. The captured image can then be saved, uploaded to a web site, or displayed
to learners at a remote location. The captured image may also be edited and/or used
as part of another electronic document.
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Figure 10-1. A multimedia projector and computer have become a standard for
instructional media used in the field.

When used with a multimedia projector, an electronic whiteboard can also serve
as a large touch-sensitive screen. The computer screen image is projected on the elec-
tronic whiteboard. The navigational buttons projected can be activated by touching the
whiteboard surface with a finger. Other mouse functions can be performed by moving
a finger or stylus along the surface.
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Overhead Projector

The overhead projector is one of the most versatile projection devices for general
classroom use. See Figure 10-2. When using an overhead projector, the room need
not be darkened. It can be operated from the front of the room so the instructor
can maintain eye contact with students. Transparent overlays can be used to show
(1) steps of procedures, (2) stages of construction, or (3) the internal assembly
of equipment.
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Figure 10-2. The overhead projector is one of the most versatile projection devices
for general classroom use.
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Overhead projectors can be equipped with a roll of transparency film, which is
wound across the machine and makes it possible to project a considerable amount of
material that has been prepared in advance or that is developed through discussion
in the class.

Instructors often prefer to use the overhead projector as they would use a white-
board, by writing directly on the transparency at the same time that it is projected.
Transparencies can be used in conjunction with a whiteboard. Diagrams and equations
may be projected on the board and then enhanced with colored markers. This allows
greater flexibility when explaining a process using a diagram.

Thermal and plain paper copier transparencies can be made quickly. The process
requires no chemicals. Material is edited by blanking out unwanted items with a sheet
of plain paper while the transparency is being made. Transparency stock is available
in several colors.

The suggested procedure for using the overhead projector is:

Arrange transparencies in the proper order for showing.

Prepare an outline of commentary for each transparency.

Plan additional comments or symbols that are to be added.
Indicate on the lesson plan when each transparency is to be used.
Set up and focus the projection on the screen. See Figure 10-3.

Show each transparency at the proper time and with appropriate comment.

N RN -

Be prepared to show transparencies again for review and emphasis.

)JECTION TECHNIQUE

SCREEN HIGH
AND TILTED

LINES OF
VISION

PROJECTOR
LOW _

Figure 10-3. Proper projection techniques enhance the effectiveness of using an
overhead projector.
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Overlays. A distinct advantage of the overhead projector comes through the use of a
static transparency with one or more overlays. A static transparency is one transpar-
ency sheet displaying graphics and/or data. Successive overlays present additional
information one step at a time. Successive overlays may be used when the instructor
wishes to develop a complex idea in a series of steps. The following shadow compass
technique for finding directions when lost in the woods was developed by Robert
Owendoff, a boy scout from Falls Church, Virginia. See Figure 10-4.
1. Inan open area (static frame) a stake is driven into the ground with at least 3’
of its length above the ground (overlay 1). The tip of the shadow cast by this
stake is marked with the first small stake (overlay 2).

2. After a wait of not less than 10 minutes a second shadow 1s cast and is marked
with the second small stake (overlays 3 and 4).

3. Alineis drawn o join the two small stakes (overlay 5). This line always points
east and west, regardless of the time of day or year. A line drawn at 90° to the
first line will point north and south. Under some conditions, this method of
finding directions is more accurate than a compass. The average error is 8°

Projection Pad. An overhead projector can be used with a projection pad to project
a computer screen image onto a large surface. The overhead projector provides the
light source to project the image. The image on the computer screen is displayed on
the LCD panel of the projection pad. Light passes through the LCD panel similar to
a transparency, and an image is projected. See Figure 10-5. A projection pad offers
flexibility to the instructor by allowing overhead transparencies or computer screen
images to be shown during instruction using the same overhead projector.

Slide Projector

A slide projector is instructional hardware used to project an image from a slide to
a screen. See Figure 10-6. Slides have an advantage over filmstrips in that the order
in which the pictures are used can be changed, and slides can be removed or added.
The instructor, or a student, can take pictures of operations, demonstrations, etc. and
have them developed as four-color slides. An instructor proficient with a camera can
develop a substantial inventory of slides for instructional use.

The flexibility of slides provides relatively low-cost individualized instruction.
Frequently. a set of slides is prepared with an accompanying audiocassette tape, which
can be used by a student as a self-instructional package. This means of packaging
instruction brings together both a visual and audio stimulus.

The technology involved in bringing the learner in contact with the message through
a variety of media materials ranges from a slide projector and an audio recording to
a device having the capability of electronically controlling the visual and audio mes-
sage as the learner presses the appropriate button. Many slide/cassette presentations
are easily converted for interactive use on a personal computer.
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Figure 10-4. A static transparency with successive overlays is used to develop complex
ideas in a series of steps.
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Figure 10-5. A projection pad used in conjunction with an overhead projector enables
an instructor to project computer-generated images onto a screen without a video
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Figure 10-6. The slide projector shows still images in a darkened room.
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Opaque Projector

An opague projector is instructional hardware that projects an image of a printed
picture, photograph, or flat illustration. The room must be dark when the opaque pro-
jector is used. Some opaque projectors are equipped with electronic pointers, which
are useful in placing an arrow of light at any point on the projected image. Small il-
lustrations should be mounted on uniform paper or cardboard. Suggested procedures
for using the opaque projector include the following:

1. Arrange illustrations in the proper order for showing.

2. Plan comments to be made for each illustration.

3. Set up equipment (if pictures vary in size, move the projector to change the
size of the projected image) and arrange student seating.

4. Use a pointer to illustrate key ideas.

Television and Video Monitors

Television is a powerful means of mass communication. Educational television stations
broadcast hundreds of cultural and educational programs. Technical training programs
are being added to the programming on several stations. Television can be used to
present instruction about a variety of subject areas. As an educational aid, television
has demonstrated its usefulness for mass delivery to remote locations.

A major disadvantage of television is that the instructor cannot see or hear a student.
The instructor has no way of observing the student’s reaction.

Closed-Circuit Television. Closed-circuit television can be used in a number of situ-
ations, including medical and military service schools. The image is sent to receiving
monitors in one or more classrooms. The following are advantages of closed-circuit
television:

1. One demonstration can be sent to several classrooms at the same time.

2. Magnification of small and hard-to-see demonstrations is possible.

3. Dangerous, distant, or current phenomena can be transmitted back to viewers
by the television camera.

4. A complex procedure may be shown repeatedly when required. For ex-
ample, medical students may repeatedly watch a skilled surgeon perform
an operation.

Video Playback. Immediate video playback can be used for instruction. For example,
human resource development (HRD) specialists can practice interviewing techniques
and self-critique performance. The instant replay makes it possible to go back over
important phases of the interviewing process immediately following first-time obser-
vation. Videotapes of such sessions can also be used for more intensive study of staff
behavior. HRD departments often videotape new instructors as a means of providing
immediate feedback on performance.
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Within a training facility. television can be used to magnify people. events. or
objects. For example, a television camera can be mounted on equipment in motion,
which makes it possible for students as a group to see the action. A television camera
can also be mounted on a microscope, thereby making it possible for a large group
to see individual slides.

Video Cameras. Advancements in the capabilities and lower cost of videos has
increased their use for instructional purposes. See Figure 10-7. This has allowed
customizing video footage. which used to require specialized studios, large capital
investments, and technical specialists.

IDEO CASSETTE RECORDER

|.—— TELEVISION
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Figure 10-7. VCRs have increased the use of television for instructional purposes.

Video, like other instructional media, has limitations, strengths, and weaknesses.
An instructor must decide which materials, methods, and aids contribute most to the
teaching-learning process.

Audio Recordings

Audio recordings are used in schools, particularly in music, language, and speech
training. Sound can be recorded on CD-ROMs or magnetic tape.

- The electronics industry has succeeded in making recording equipment compact,
lighter in weight, and less complex to operate while increasing sound quality. The
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audiocassette player/recorder uses a self-contained tape cartridge that is easy to
load or remove. The audiocassettes are relatively inexpensive and can be erased
and reused indefinitely.

Recording equipment can be most useful for individual or self-instruction or for
practice in speech, language, or music training. Recordings can also be used to aid
students in the recognition of sounds, such as the sounds of an improperly operating
cutting tool, a worn bearing, or an overloaded motor.

Simulators

A simulator is a device that is similar to, but not identical with, the real equipment
in operation. The degree of similarity required depends on the way the device is to
be used in an instructional program. A simulator may be created using a personal
computer and software.

Simulators are designed to provide instruction on critical skills, which are required
on the actual equipment. Simulators are often superior to actnal equipment during
the initial phases of instruction.

The need for simulators in educational programs increases as complex
human-machine relationships are involved. High fidelity simulation is common
in military training and on critical skills required to operate complex equipment.
Simulators are also useful in less complex instructional programs.

A simulator provides systematic practice of critical skills that may not be feasible
when the actual equipment is in operation. For example, a portion of a complex
machine can be simulated so that the student can gain experience under the most
favorable conditions. This is important with such skills as engine troubleshooting,
production line work, and work to be done under hazardous conditions. The simulator
need not duplicate the whole task, but it must truly simulate whatever the student
must transfer to the operating situation.

Simulator training that produces habits that are not the same as those required
in the operating situation may result in negative transfer and can be dangerous. For
example, a target simulator used to train military personnel to fire on a moving target
must represent an authentically real situation.

The last phase of simulation instruction usually consists of training on the actual
equipment. This instructional phase bridges the gap between the simulator and the
actual equipment under true operating conditions. Generally, this live operation is
provided on the job by the supervisor responsible for the work or by a highly skilled
employee who reports to the supervisor. Simulators have their greatest value in the
following situations:

1. The actual equipment is so complex that the trainee cannot be given adequate

experience and practice on specific procedures before total integrated perfor-
mance is required.

2. The actual equipment is dangerous in the hands of a trainee until the ability
to adjust quickly to emergency conditions has been developed.
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The emergency situation does not occur often enough on operating equipment
to maintain the degree of skill required for such situations.

The actual equipment is too expensive to be used exclusively for instructionai
purposes.

In making decisions regarding the selection and use of simulators, it is important to:

1.

N

=

determine the critical skills tor which instruction is required.
compare costs of simulator and actual equipment,
analyze the degree of positive transfer required, and

consider the possibility and danger of negative transfer.

Nonprojected Graphics

Graphics in the form of large pictures, diagrams, posters, and charts are practical
for instructional use. Graphics can be drawn or constructed by the instructor to fit a
specific teaching situation. The characteristics of a good graphic are:

1.

Bl

4.

all unnecessary details are omitted:

lettering is simple and easy to read from any seat in the room;

color is used to identify related parts and to direct attention toward main ideas;
and

technical details and symbols are correct.

Graphics may be placed on the bulletin board or wall for further examination by
students. Graphics must be changed frequently. The following is a suggested procedure
for using posters and charts:

1. Select and prepare graphics that help emphasize or illustrate points in a les-
son. Many ideas can be illustrated by sketches drawn on paper using grease
pencils, colored chalk, or crayons.

2. Mount ilustrations where they will be seen and used by students.

3. Plan how and when the graphics will be used in a lesson.

Chalkboard

The chalkboard is still one of the most flexible and practical aids used by instructors.
The chalkboard can be used to list important points in a lesson, solve problems. and
illustrate ideas. The chalkboard should never be used as a means of conveying large
amounts of written information that can be provided to each student on a handout.
Suggested procedures for using the chalkboard include the following:

l.
2.

Plan all chalkboard illustrations before class.

Prepare complicated drawings before class by reproducing light lines on the
chalkboard, clearly visible to the instructor but not to the class. By tracing
over these lines with chalk, a neat and accurate drawing may be made quickly
while the class observes.
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3. When the same basic outline of a drawing is needed several times, it may be
transferred to the board by using a stencil.

4. When the outline of an object such as a tool, chemistry flask, map outline, or
machine is needed repeatedly, it may be desirable to construct a template.

5. [Illustrations may be placed on the board by projecting an image with the opaque
or overhead projector, and then tracing the important parts of the image. This
is also an excellent technique for increasing the size of an illustration. A large
sheet of paper may be taped to the wall or chalkboard it a permanent iltustra-
tion is desired.

Models

Models may be examined and handled by students, and they show relationships and
shapes better than any other instructional aid. Mock-ups, cutaway models, and exploded
models are used chiefly to show location and movement of internal parts and unique
equipment features. Working models are valuable when demonstrating the operation
of tools or machines. The following is a suggested procedure for using models:
1. Select or construct the models needed. Many models are made from common
construction materials.

Display models to be seen and used continuously.
3. Plan to use models in instructional lessons.

Allow students the opportunity to examine the model.

Programmed Instruction

Programmed instruction is a systematic approach to individualized instruction. While
many instructional materials and methods can be individualized, programmed instruc-
tion is designed specifically for use with the individual learner.

One step at a time is the way people learn to walk, read, drive an automobile, and
solve mathematical problems. In learning, students must proceed from simple acts to
more complex acts as they gain confidence and increase judgment on the way.

Generally, programmed instruction must have the following characteristics:

I. Material to be learned is presented in relatively small steps, or frames. A frame
is instruction that consists of information plus questions.

2. Material is carefully sequenced so that the student is led from one frame to
the next by questions, illustrations, or clues.

3. The student responds to the information contained in each frame by writing
a response, manipulating equipment, or making a computation.

4. Immediate feedback is provided to the student to indicate whether or not the
response is satisfactory.
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5. The rate of progress in a course is determined by the individual’s ability 10

master the materials. The learner sets the pace of learning.

6. Each unit of material is prepared so students may proceed with little or no

help from an instructor.

The history of programmed instruction and teaching machines dates back to the 1920s
and the work of Sidney Pressey at The Ohio State University. Pressey invented several
devices intended to provide a mechanical grading method for testing students.

Renewed interest in what is now called programmed instruction came from the work
of B. F. Skinner at Harvard University Psychological Laboratories. Skinner’s 1958 article,
“Teaching Machines.” generated a renewed interest in programmed instruction.

Although there are many variations and combinations of programming, there are
two distinct types used with written materials. These are linear and branching.

Linear Program. In a linear program, the content of the program is arranged from
simple to complex. The information is presented in brief statements through which a
single idea is emphasized. In preparing the program, the idea is presented in a direct
and complete written statement. The statement 1s then rewritten and a key word or other
information is left out and indicated by a blank space. The student fills in the blank.
The response is checked by uncovering the correct answer as supplied in the program.
After observing the correct response, the learner proceeds to the next step.

Linear programs present information and require responses that provide meaningful
practice. Linear programs may also use illustrations and diagrams to convey concepts.
See Figure 10-8.

Branching Program. A branching program is characterized by presenting several
paragraphs of information at a time. Each unit of information is followed by a muliiple
choice question. The student must select an answer. This is done in machine programs
by pressing a button. In a programmed text, the student’s selected answer then refers
to another page in the text. Such pages tell the student whether or not the answer is
correct. It correct, the student is referred to the next unit in the program. If incorrect,
reasons are provided as to why the response was wrong, and additional information
is provided. The learner is then referred to the next appropriate unit in the program.
See Figure 10-9.

Adjunct Programmed Material. A practical approach to programming Is to use
available material such as a well-written textbook and programmed questions. Several
advantages to this approach include:

1. The text material may be used for programmed learning and also for review
and reference. Adjunct programs have a distinct advantage over programmed
materials, which are self-contained. Adjunct programmed materials allow an
overall view of the content for review and serve as a ready source of specific
information.

2. An adjunct program is relatively easy to prepare and to modify.
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3. The student has all the advantages of the textbook, including the table of con-
tents and an index that provide for quick review and the location of specific
information.

4. The rapid and experienced learner is not held back by having to read and
respond to a large number of small and relatively simple steps as found in
linear programs.

LINEAR PROGRAM

Series and Parallel AC Circuits

[5 Phasors always rotate in a counter- CORRECT ANSWER
clockwise (CCW) direction with pass-
ing time.
(@) 2

Assume the three drawings repre-
sent the phasor E, at three instants (by __3
of time during the same %2 cycle.

(a) Which drawing represents the
first instant of time?
(b) Which drawing represents the
EE— (1) ) 3

last instant of time?

a

Two automobiles are racing around [6:' CORRECT ANSWER

a circular track in a CCW direction. R
One is less than %2 lap behind the (a) A
other. )

(a) Which one is leading? B
E] Phasors rotate in a CCW direction. B CORRECT ANSWER
(a) Which of the two phasors is (2B
leading by 90°7 A
Identify the phasor that is leading by 90" in CORRECT ANSWER
e B
each of the drawings.
(a) E _is leading E,
(b) _Es s leading __Es
(©) _Es _isleading __Es
(a) (b) (© (d) (d) E s leading E,

Figure 10-8. Linear programs present information and require responses that provide
meaningful practice.

Dividends from Programmed Instruction. Programmed instruction has helped to
improve instruction by requiring objectives that specify outcomes in terms of behavior.
Programmed instruction emphasizes the need for an analysis of what the student must
know and be able to do. With a thorough and accurate occupational analysis, the job
of programming a course of instruction is half complete.




BRANCHING PROGRAM

IMAGE 1

In Multiplication, the two numbers
that are multiplied together are
“factors" and the result

is the "product.”

Thus in
2x3=6

the numbers 2 and 3 are "factors”
and the number 6 is the "product.”
Below is a question. Choose
the correct answer to the question
and go to the image number given
in front of that answer.
The question is
What result (product) would be
obtained by using 3 as a factor
twice in multiplication?
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IMAGE 3

Your answer on Image 1 was "6."

You used 2 and 3 as factors in
a multiplication. The problem was
to use the number 3 as a factor
twice. In other words, the result
of the multiplication

3x3=7

Now, return to Image 1 and
try again.

A
INCORRECT ANSWER

image3 6

Image5 9

Image 7 | do not
understand

IMAGE 7

Your answer on Image 1 was "i
do not understand.” You were
asked, "what product do you get
from a multiplication in which you
use the number 3 as a factor
twice?" In other words, what is the
result of the multiplication in which
the numbers that are mulitplied
together are both 3's? That s,
what is the product of 3 x 3?

Now, return to Image 1 and

try again. -——|

47

MORE INSTRUCTION NEEDED

IMAGE 5 |

Your answer on image 1 was "9."

You are correct. If 3is used as
a factor twice in a multiplication,
the product is 9.

3x3=9

Now, what is the product if the
factor 2 is used three times?

Image 4
image 10 8
Image 13 9

6 ———

W

CORRECT ANSWER

Figure 10-9. A branching program presents information followed by a multiple choice
question.

Programmed instruction should be built on sound principles of learning, such as:

I.

L b

&

students should work and learn at their own rate;

one-student-to-one-instructor learning is ideal;

students should be informed of progress; and

programmed texts may be used advantageously for out-of-class study so class
time can be used for creative thinking and the use of tools and equipment.
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An appropriate and skillfully designed unit of programmed instruction may provide
for individual student practice and drill, thus saving the instructor’s time for more creative
work. Programmed instruction is often highly effective in those instructional programs that
have precise standards of performance specified as an objective. Instruction of this type has
been used successtully for training that has exact and standardized procedures.

Educational specialists who use programmed instruction have always:

1. required specific objectives for each course and lesson;

2. analyzed jobs as a basis for designing instructional programs;

3. taught through a series of properly sequenced steps;

4. provided for practice and drill on key elements of the program; and
5

evaluated instruction in terms of the student’s performance as defined by the
objectives.

Instructional technology provides a means for translating instructional materials into
visual and/or audio formats, which can be presented to the learner on an individualized
basis through the use of a variety of devices. At this time, no one device has proven
to be most effective for individualized instruction. Increasingly, computer technology
is being used to deliver and control programmed instruction. The effectiveness of the
instructional equipment is closely linked with the quality of instructional materials
being presented to the learner, as well as the nature of the content being presented.

EFFECTIVE MEDIA USE

Selection and use of instructional media must be viewed within the total context of
instructional planning, execution, and evaluation. Instructional media should be care-
fully selected or produced. Well-developed media materials not only communicate
information, but also impact students’ interest, attention, and motivation.

Characteristics of Effective Media Materials

Instructional media materials should appeal to the senses, attract and hold attention, and
highlight or focus on key elements to be learned. Instructors recognize that no single
medium is best for all purposes. Instructors should not select classroom media only
on the basis of familiarity and convenience. The process of selecting media materials
is subjective and depends on the instructor’s knowledge, insight, and experience. A
review of the factors involved in the instructor’s decision may be helpful in this selection
process. Media should be judged on the following criteria: appropriateness, technical
quality, cost, availability, simplicity, flexibility, and level of sophistication.

Appropriateness. The instructor should select a medium that helps students acquire
the specified behavior called for in the objectives. If a picture of an actual object is
desirable, decisions must be made regarding the size of the photograph, whether it
should be in color or black-and-white, and whether the photograph should be of an
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actual object or a tacsimile. If the objectives require detailed information about a
manufacturing process. should the instructor show a film that describes the process,
take a field trip to see the product being manufactured, or listen to an audiotape from
a production line supervisor? In the process of selecting media, the instructor often
finds that different forms of media are available and that several are appropriate.
Technical Quality. Physical characteristics of a specific medium may impact sig-
nificantly on the effectiveness of a lesson. An overhead transparency is usually an
appropriate medium to facilitate learning; however, if the lettering used is too small,
appears too crowded, includes too much prose, or contains errors, it may have an
adverse effect on student learning. Unless the technical quality of an instructional aid
is relatively good., it probably should not be used. Poor quality media materials may
be more detrimental to effective learning than supportive.

Cost. Instructors must give consideration to the monetary as well as the time costs
involved in the acquisition or development of media for a lesson. The instructor must
ask, “Is the cost in either time or money worth the potential learning gain or efficiency
that can be derived from a particular media?” For example, a chart that depicts items
in enlarged form so they can be viewed by students in the back of the classroom may
not be necessary if the same chart is available in students’ textbooks. Cost should not
be the sole criterion when selecting the optimum medium to accomplish an educational
objective. Decisions about media selection may not always be clear, and compromises
may need to be made on the basis of cost.

Availability. On occasion, an instructor might identify a specific medium that would
be appropriate to use in a lesson but not available when needed for instruction. In other
instances, the media may not be usable in its present format. For example, the media’s
form may be a videocassette that is incompatible with available instructional hardware.
Acquiring materials that cannot be used or that cannot be used at the appropriate time
is pointless. Media materials not used at the appropriate time lose their effectiveness.
Films shown when the films or the auditorium is available are often useless in terms
of achieving specified educational objectives.

Simplicity. Instructors often use complex media materials that overload learners.
Students cannot assimilate too many facts presented at one time, and a variety of
ideas presented simultaneously also tend to confuse the student. Many instructional
films are prepared with no specific objectives in mind and, as a result, interfere with
the achievement of specific objectives. Short films on specific subjects are more ef-
fective learning tools.

Flexibility. Media materials should be used at the appropriate time and for the proper
length of time. The medium should not control the lesson, but should be chosen to
facilitate the achievement of specified lesson objectives. Overhead transparencies
are very flexible, whereas educational films are not. The effective instructor seldom
teaches the same lesson twice in exactly the same way. No two groups of students have
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precisely the same needs; therefore, media may need to be used at different times or
in different contexts. Flexibility is a key factor to consider when selecting appropriate
media for classroom use.

Level of Sophistication. The level of media sophistication is determined by the
vocabulary used, rate at which content is presented, type of visualization, and sub-
ject approach. Commercially prepared material is often aimed at a wide age level of
audience in order to increase the product’s marketing potential. The instructor should
determine the level of media sophistication to be used.

To illustrate this point, consider the medium of programmed instruction that is
designed so the learner moves through the process learning concepts or principles in
a step-by-step progression. Frequently, the steps are minute, and advanced learners are
bored because they could move more rapidly. In this case, the level of sophistication is
too low for these learners and leads to disinterest. When this occurs, another medium,
such as a well-selected textbook or reference materials, might provide a better learning
experience than the programmed material.

Factors Affecting Media Use

The effective instructor reviews lesson content to identify areas that need illustration,
amplification, or clarification. No instructional media takes the place of an instructor,
nor does it necessarily make the instructor’s job easier. Media materials may assist an
instructor to teach more effectively, save time, and facilitate student learning. After
objectives have been determined, the following guidelines may be helpful in selecting
instructional media:
I. To the extent that content and procedures within the medium bring about
responses that are similar to the desired behavior, a high degree of transfer
from the situation to actual practice will occur.

o

When facts and concepts are presented with visual cues, the potential for
learning is enhanced.

3. The process of learning is facilitated when media present examples of the
concept to be learned.

4. Media typically provide the learner with an opportunity to identify relation-
ships that may not be as easily discovered when presented in written form.
5. The use of media helps the instructor change the pace within the classroom, and
this factor, in and of itself, attracts attention and focuses student learning.
Effective instruction requires the management of time, people, ideas, materials,
and equipment. Instructors are called upon to make hundreds of decisions each
day as they plan, execute, and evaluate instruction. These decisions include the
selection or development and use of instructional media to facilitate learning.
Media materials contain the essence of the content to be taught or the stimuli
to be presented, for example, words in audio or print form and visual images in
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photographic or illustration format. The primary criterion for selecting media
materials relates directly to the impact of a given medium upon the achievement
of an objective by a learner. It is also important for the instructor to consider other
criteria such as appropriateness, technical quality, cost, availability, simplicity,
flexibility. and the level of sophistication of the media. The use of media materi-
als must be consistent with the content. objectives. background. and experience
ot learners, as well as the instructor’s level of knowledge and skill. Not every
technique can be used with equal effectiveness in all settings and by all instruc-
tors. Effective decision making results when an instructor is knowledgeable about
media materials and their potential for influencing learning in the instructional
planning process.
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REVIEW

Questions

What is the primary purpose tor using instructional media?

2. What is instructional software and hardware?
3. What is the difference between an actual situation and simulation?
4. What criteria should be used to select appropriate media materials?
5. What is the purpose of transparency overlays?
6. What is the primary advantage of slides over a filmstrip?
7. What is a disadvantage of the opaque projector?
8. What is the primary disadvantage of an instructional film?
9.  What projection technique can be used to make a large illustration from a
small one?
10.  What are the primary reasons for using simulation as part of the instructional
process?
11.  When might instructional media be more appropriate than actual objects?
12. What are four major advantages of using an overhead projector in the
classroom?
13.  Under what conditions do simulators provide the greatest value?
14.  What are the characteristics of a good graphic?
15. What are the general characteristics of programmed instruction?
16. How are linear programming and branching programming different?
17. What is a simulator?
18. What are some of the advantages of closed-circuit television?
19.  What determines the level of media sophistication?
20. What are some of the suggested procedures for using a chalkboard?
Activities
1. Explain how instructional media can help overcome the limitations of time,
space, and size in an instructional setting.
2. Explain the difference between instructional software and hardware.
3. Describe the degree of flexibility inherent in the following media: (1) films,
(2) overhead transparencies, (3) slides, and (4) filmstrips.
4. Gather information on instructional media showing the influence of technology.
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5. Load slides in a tray. Mount the tray in a slide projector and adjust the focus
and image for correct projection.

6. Load a filmstrip projector. Display the film on the screen so each frame is
centered.

7. Make an audiotape of an oral presentation. Play back the presentation and pay
special attention to the tone and volume of the recording.

8. Usea video camera to record an instructor’s demonstration. Play back the dem-
onstration using the pause, fast forward, rewind, and slow-motion features.




1 COMPUTERS IN INSTRUCTION

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

Earth has entered the information age. The explosion of knowledge and the means
by which that knowledge is processed, stored, retrieved, and communicated has been
revolutionized by the microprocessor. Microprocessors are found in microwave ov-
ens, hand-held calculators. cameras, robots, appliances, automobiles, and electronic
games. The application of the microprocessor in the development of the computer
has brought about a revolutionary change in information processing. Not since the
invention of the printing press has a technological device held such implications for
the learning process.

PERSONAL COMPUTERS

Although computers have been commonplace in business and research for many years,
the significant breakthrough in computers for education developed in the late 1970s
with the introduction of affordable personal computers (PCs). PCs are used to transmit,
process, store, and retrieve data. The PC, however, is not a magical panacea; it is a tool
requiring the same careful use as any other educational device. See Figure 11-1.

Computer Hardware

Computer hardware consists of the physical units of a computer, which include the
keyboard, monitor, and disk drive. The control center of the computer system is the
central processing unit (CPU). See Figure 11-2. The CPU controls all the computer’s
functions. It is made of electronic circuits that carry out instructions written into the
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computer software. Components of the CPU are the memory, the control unit, and the
arithmetic-logic unit (ALU). The ALU performs mathematical calculations required
for data processing applications. This component performs these calculations with
greater speed and accuracy than is possible for the human mind.

COMPUTERS

KEYBOARD

CENTRAL
PROCESSING
UNIT (CPU)

S

Figure 11-1. Computers are an integral part of education and training.

MEMORY
MONITOR
g%fr?t\fgn%s P ' TELEVISION
DISKS > ! CONTROL UNIT ! —p DISKS
DISKDRIVES | | T TTTTTC DISK DRIVES
ARITHMETIC-LOGIC UNIT PRINTERS
INPUT CENTRAL PROCESSING OUTPUT
DEVICES UNIT (CPU) DEVICES

Figure 11-2. The central processing unit (CPU) is the electronic control center that
translates input into output.

Computer Software

Computer software is the program that runs the computer system. Computer software
transmits information to all areas of the computer system to carry out its basic opera-
tions. Software programs can be retrieved from a floppy disk or a hard disk. Windows is a
software package that displays icons for various computer programs. Windows software
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is user-friendly and very popular. With Windows, one no longer has to memorize the
names of specific programs as is necessary when using a Disk Operating System (DOS).
The latest version of Windows software for PC and small network use can run DOS
programs as well as Windows programs. Sottware programs allow the operator to input
information through the keyboard console, move the information in predetermined ways,
and save the information for storage and retrieval. Software programs include wordpro-
cessing, database, spreadsheet. and specialty programs (for example, computer-aided
design programs and computer-aided manufacturing programs).

COMPUTER USE IN EDUCATION

Computers are becoming commonplace tools in most educational settings. In order for
students to be prepared for tuture jobs, instructors must include computer instruction
and use in their curriculums.

Computer-Assisted Instruction

Computer-assisted instruction (CAl) presents instructional material on a monitor.
Typically, the student scans the presentation and indicates readiness to proceed. The
computer may give further information, or may present questions to be answered and
stored in the computer’s memory. CAI includes several forms of instruction, each
with unique features and formats. Drill and practice is the simplest form of CAI and
involves the practice of skills already learned. Tutorial CAI provides information in
small segments and tests students’ mastery of the information. Some tutorial programs
provide additional information when students respond incorrectly. Other forms of
CAI are simulation and problem solving. Simulations allow students to assume roles
in situations where several options are provided, and they can experience the results
of those options.

Another application of computer instruction is computer-managed instruction
(CMI). CMI manages instruction in a classroom through computer-assisted testing and
recordkeeping, and it monitors student mastery or the absence of mastery of specified
objectives. Industrial management systems (IMS) must rely on computers to handle
the recordkeeping required for competency-based programs where large numbers of
behavioral objectives are involved for each student. Each CMI program has its own
design and capabilities. Some systems provide reports for teachers and parents that list
objectives mastered by each learner over a period of time. The CMI software automates
the recordkeeping process and is a computerized version of a criterion-referenced system
for instructional management. It is possible to customize a CMI program for the unique
needs of a school district or for the learning objectives of a particular subject area.

While the computer can manage certain elements of instruction, such a system
should never be used as a complete instructional plan for all students. Many other
instructional strategies and learning experiences, such as discussions, experiments,
discovery, and peer learning, play important roles in the educational process.
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The computer is a tool to use in the process, but it does not absolve the instructor of
the responsibility for planning, executing, and evaluating instruction.

Drill and Practice Programs

Many computer programs are commercially available that provide the learner with a
series of questions or exercises similar to those that might be found in a workbook.
Drill and practice computer programs begin by posing a problem and soliciting a
response. The response is judged and feedback is provided before the next problem
is posed. Elaborate programs may begin with questions or a pretest to assess the pre-
requisite knowledge of the learner and then use that information to provide practice at
the most appropriate level of complexity. Some programs maintain a record of student
responses that are reported to the student and instructor at the end of the program. This
performance record serves as a basis for prescribing additional instruction.

For as long as there have been educational programs, there have been procedures for
memorizing. For many years teachers have used exercises, flash cards, and memoriza-
tion rituals that are difficult to individualize and provide in the proper amounts neces-
sary to meet the students’ needs. Computer-based instruction, however, provides an
opportunity to identify through pretesting the areas in which students need practice.

The best dril and practice computer programs have formats that encourage student
reuse. Reuse ensures mastery of the skill or the establishment of the stimulus-response
association required for effective memorization. When selecting or developing drill
and practice programs, the instructor should judge their appropriateness in terms of
ease of use, adaptability to a variety of learner levels, level of interest for learners,
and educational validity.

Tutorial CAI Programs

Tutorial CAI programs provide written explanations, descriptions, questions, problems,
and graphics. Tutorial CAI programs resemble a dialogue between an experienced teacher
and a student. The program accomplishes the learning goals by guiding a student from
one concept to another until that student grasps the meaning of the lesson.

In the tutorial CAI program, a question or problem is posed for the learner. The
computer provides the next learning experience based on the nature of the student’s
respense. If the response is correct, the computer moves to the next block of instruc-
tion. If the response is incorrect, the computer selects one of several remedial sets of
instruction depending on the nature of the student’s error.

Tutorial CAI programs require complicated instructional design and programming
techniques because they must anticipate all possible student responses. Programs
must also react to incorrect responses and offer tailored explanations and learning
experiences for the most common incorrect responses. Many tutorial CAI programs
resemble programmed instruction with a frame-to-frame approach that breaks down
material into small segments of information. See Figure 11-3.
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TUTORIAL CAl PROGRAMS

_ REMEDIAL
INFORMATION #1

INCORRECT
RESPONSE #1

CORRECT
RESPONSE #1

NEW
INFORMATION
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INFORMATION < y'y QUESTION

INCORRECT
RESPONSE #2

REMEDIAL
INFORMATION #2

Figure 11-3. Tutorial CAl programs must anticipate all possible student responses.

Tutorial programs are aids rather than teacher replacements. The instructor should
identify those situations in which tutorial programs can be most effective for learners
to achieve desired objectives. Other factors to be considered when selecting tutorial
programs are student interest, cost, efficiency, and appropriateness for learners of
differing abilities.

Simulation Programs

Simulation programs allow students to experience situations that would be difficult or
impossible to duplicate in a classroom setting. Specially designed simulators for flight
training and for driver education have been available for years. Computers provide a
quick and economical means of providing students with variable sets of data from which
the student may select certain options and then witness the result of a decision.

Computer simulations for technical and vocational subjects can be valuable learning
devices when properly integrated into the curriculum at appropriate times. Computer
simulations are most effective when used to illustrate skills, ideas, and experiences
that may have been first explored through other delivery methods such as lectures,
questioning, discussion, or reading.

Computer simulation programs ofter the opportunity to experience realistic prob-
lems without the associated risks. In addition, a well-designed computer simulation
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can radically reduce the cost of instruction as well as compress the time needed for
learning. Computer simulation aids transfer of learning as students who acquire a
skill through simulation find it easier to transfer that skill to the real world than when
training consists only of traditional lecture and demonstration.

Simulations are one of the most powerful instructional applications of computers,
but the programming is complex and time-consuming, and a limited amount of effective
simulation software is available. To be effective for instructional purposes, computer
simulation programs must reflect accurately the processes they are to simulate. As
with any other type of instructional aid, the advantages and limitations that must be
considered are student interest, economy, safety, realism, development costs, learning
time, and learner anxiety.

Classroom Management Programs

A substantial part of an instructor’s job is the management of information. Instructors
should be able to use the computer to help with administrative and managerial func-
tions such as testing and grading; filing, retrieving, and reporting; and recordkeeping.
The instructor can also use the computer for graphics and wordprocessing.

Tests. Developing tests is a difficult and time-consuming task. Computer programs are
available that allow an instructor to create a bank of test items classified under speci-
fied objectives within various units of the course. Directions for different types of test
items can also be stored in the bank. This ability to manipulate items and directions
can save the instructor several hours each time a new test is developed. The computer
can also facilitate the assessment of test items and record information relative to each
item’s strengths and limitations.

Most testing procedures require the test to be in a paper format. Properly prepared
response sheets, however, can be scored by the computer. In addition, the test items
can be analyzed and information regarding the difficulty and discrimination power of
each item can be recorded for future use. Computer programs can also calculate the
percentage of correct responses and assign letter grades.

Grades. One of the more popular uses of computers by instructors is in the management
of grades assigned to students in each class. Programs are available that provide quick
access to information needed to fill out reports and generate student lists. Computer
programs of this type simulate a grade book and provide more flexible and useful ca-
pabilities than the traditional grade book. The instructor begins by entering students’
names in each class. Each set of grades for a test, quiz, or assignment is stored ac-
cording to the name of the respective student. Weight values may be assigned to each
type of score. The computer can provide grade averages at any time during the year
when the instructor or student needs to determine the achievement level.

Another program feature may include a report-generating capability that summa-
rizes individual or small group performances. Statistical summaries are also available
that indicate the mean and standard deviation and provide graphic illustrations that
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represent student performance. As students enroll or withdraw from the class, the list
can be alphabetized in seconds. For the instructor who has large groups of students
and numerous scores for each student, the computer can be a time-saving tool.

Databases. A number of software programs are available that enable the computer
to file information. These programs permit the instructor to record, file, and retrieve
information in ways not possible with the traditional system. Instructors can design
forms to meet their own needs and then enter specific information. The information
can be retrieved in a number of ways. For example, an alphabetical list of names and
addresses could be sorted by zip code order. In addition, numeric data stored in the
records could be used to provide attendance records, grading information, and tool
and supply inventories. Since this technology is changing rapidly, instructors should
be alert to the availability of software packages that can best meet their needs.

Graphics Programs

Computer software programs are available that display data in bar graphs, line graphs,
pie charts, and so forth. Graphics software packages should be investigated thoroughly
so that the selection best meets the instructor’s needs.

Graphics programs are either vector-based or pixel-based (bit mapped). In a
vector-based program, lines are single elements drawn point-to-point using geometric
principles. For example, computer-assisted design (CAD) programs use vector-based
software, which is very accurate and allows for great detail. The electronic files are
smaller than comparable pixel-based art files. Popular vector-based programs include,
Autodesk®, AutoCAD®, Auto Sketch®, Adobe® Illustrator™, Micrografx® Designer™,
and Corel® CoreIDRAW™.

In a pixel-based program, lines are composed of individual bits (many elements)
drawn by changing pixel colors from point-to-point. For example, paint programs
use pixel-based software that allows delicate shading in either gray tones or color
and can include electronic photographic images. The electronic files for high resolu-
tion, detailed images can become very large. Popular pixel-based programs include
Adobe® Photoshop™, Microsoft® Windows Paintbrush, MacPaint, Micrografx® Picture
Publisher®, and Corel® PHOTO-PAINT™,

Wordprocessing Programs

Wordprocessing is the generation of words on a computer monitor that can be proofread,
revised, printed, and stored. In most educational settings, wordprocessing functions
are performed on a computer with specialized software. The computer can perform
the wordprocessing functions and still be available for other instructional management
and administrative functions.

When using the computer as a wordprocessor, the monitor serves as the blank
sheet of paper, and the text is entered using the keyboard or a scanner. Wordprocessing
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programs allow for insertion and deletion of letters, words, lines, and paragraphs with
the touch of a few keys. Various wordprocessing programs have specialized features
to facilitate particular functions. At intervals in the inputting process, the save com-
mand should be used.

Wordprocessing allows letters to be personalized by changing the greeting and
lines or paragraphs within a standard letter. The resulting letter generated for each
individual looks as though it has been individually produced. In addition to reports
and letters, files of students’ names and addresses or parents’ names and addresses
can be kept up-to-date quickly and easily.

Internet

The Internet is a collection of independent computers networked to provide world-
wide information resources. Benefits of the massive amount of information available
on the Internet have been highly publicized. To the instructor, the Internet is another
instructional tool which can provide additional resources for the learner.

The Internet is an outgrowth of a collection of computer networks developed in the
1960s. This large computer network effort was sponsored by the Department of De-
fense Advanced Research Projects Agency (ARPA), and resulted in the ARPAnet. The
original ARPAnet network was developed as a security measure to maintain military
communication capabilities in the event that a major communication hub (domain) was
destroyed. The ARPAnet allowed the rerouting of communications around a disabled
domain. Many domains could be disabled, but the network could still function.

In the early 1980s, educators at colleges and universities realized the value of
sharing scarce computer resources. The ARPAnet offered interconnected domains,
but the educational needs of unrestricted access conflicted with the military needs
of security. The academic community developed their own network named after the
Naticnal Science Foundation (NSFnet). The NSFnet used interconnected domains of
college and university computers around the world similar to the ARPAnet.

Access to information on the Internet has been simplified by the World Wide Web
(WWW). The WWW is a user interface to the resources of the Internet. The WWW
provides information with links to other data utilizing hypertext links. Hypertext is
data that is linked through keywords or phrases of related data categories or sets.

World Wide Web information is accessed using a browser. A browser is a software
program that allows a simplified user interface for access to the WWW. Information
on the WWW is accessed at a specific site (home page). A home page is a graphic user
interface that contains hypertext links for access to related information on the WWW.
Specific topics can be researched using a search engine.

A search engine is a computer program that searches through web sites for specific
entries and functions like an index in a book. A word or phrase is input, and the search
engine searches web sites for matches to the word or phrase. Upon completion of the
search, the search engine displays a list of places, or hits, where the word or phrase
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can then be immediately accessed. A variety of search engines are used for searching
web sites to access specitic information. Some scarch engines are hybrids, allowing
a user to search with several search engines simultaneously.

Most companies, organizations. and groups have their own web sites. These sites
offer a tremendous wealth of information. For example. a learner interested in obtain-
ing information about electrical product safety and certification for the Underwriters
Laboratories Inc. (UL) can access this information at the UL web site (www.ul.com).
At the UL web site, links are provided to a variety of resources, including information
about certification, standards. and UL testing and services. See Figure 11-4.

ACCESSING INFORMATION ON THE INTERNE

Underwriters Laboratories, Inc.

www.ul.com

UL StandardsinfoNet

hitp://ulstandardsinfonet.ul.com

UL StandardsinfoNet - Standards Catalog

hitp://uistandardsinfonet.ul.com/catalog/stdscatframe.htmi

Figure 11-4. Specific information can be obtained on the Internet.

Government publications are available on the Internet. For example. current Oc-
cupational Safety and Health Administration (OSHA) standards are included in the
Code of Federal Regulations (CFR). The CFR can be accessed at the U.S. Govern-
ment Printing Office Superintendent of Documents web site (http://www.gpoaccess.
gov/CFR). Product information is also available from manufacturers on the Internet.
For example, information about Briggs & Stratton engines can be obtained at their
web site (http://www.briggsandstratton.com).


http://www.ul.com
http://www.gpoaccess
http://www.briggsandstratton.com
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The Internet can be useful for the acquisition and dissemination of information.
Many rural educational programs are using the Internet for distance learning. For
example, assignments are sent on the Internet, completed by the learner, and returned
on the Internet. Courses which include laboratory activities require learners to report
to a regional lab to complete assignments. Likewise, tests are taken at a proctored
regional testing site.

The Internet is an unregulated information resource. A vast amount of information
is available. The information available is similar to walking into a huge library. The
information desired is somewhere in the library, but must be located. The instructor
must provide specific direction in Internet usage to minimize wasted time searching
for the desired information.

Current Issues. Responsible telecomputing must be taught to help students under-
stand ethical, as well as security, concerns. Since the Internet is blind to differences
in age, gender, ethnicity, behaviors, and prejudices, unsupervised access can pose
potential problems for teachers, students, and parents. Teachers should establish rules
for responsible telecomputing just as they establish safety rules and procedures for
any other laboratory.

Other Applications
The computer applications that can be of assistance to instructors include:
» electronic mailing
* scheduling personal calendars
» charting student performance
+ filing advisee records
* entering research data
* preparing manuscripts
* tracking budgets
* organizing and indexing bibliographies
* keeping address files
* searching databases
* checking spelling
* merging address and letter files
* transcribing, editing, and printing correspondence
* developing budgets
* recording and grading student achievement
» updating syllabi and course handouts
* dialing telephone numbers

* scheduling appointments
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The tollowing observations are offered to facilitate the work of instructors who

use computers:

1. Where two or more individuals within the same unit are using computers, there
is value in standardization of hardware and sottware programs. This results in
saving both time and fiscal resources.

2. Develop a working relationship with local computer dealers, school computer
specialists, and other computer users outside the instructor's immediate techni-
cal specialty.

3. Beacomparative shopper as prices are often negotiable. Software and hardware
prices vary; therefore, whenever possible group software items with hardware
purchases to increase savings.

4.  Always prepare a backup copy of programs and data files.
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REVIEW

Questions

l.

What major technological development tacilitated the production of the
computer?

2. What are the essential hardware components of a computer?
3. What are the primary instructional applications of the computer?
4. How can computers be used to aid the instructor in administrative and mana-
gerial functions?
5. What are the primary functions ot a computer as related to data?
6. How does Windows differ from DOS?
7. What are some of the different forms of computer-assisted instruction?
8. How are drill and practice programs used with a computer?
9. How are correct and incorrect responses used in tutorial programs?
10.  How are computer simulation programs used most effectively in vocational
subjects?
11, What tasks can computer programs perform in the development of tests?
12. Discuss how computers can be used in grading.
13, What are some of the ways graphics software programs can be used by the
instructor?
14. How is wordprocessing used in educational programs?
15. What is the Internet and how may it be used in an instructional program?
16.  What are the current issues of concern with use of the Internet?
Activities
1. Describe the components of a computer’s central processing unit (CPU).
2. Describe the purpose of a computer program.
3. Differentiate between computer-assisted instruction and computer-managed
instruction.
4. Describe the use of & computer in the development of tests.
5. Describe the advantages of using a computer program to manage a class grade
book.
6. Describe the forms of computer graphics available to display quantitative

data.

201
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Explain the advantages of using a wordprocessing program to prepare a
manuscript.

Search the Internet for specific information to be used for instructional
purposes.

Shoot photographs of an operation in the laboratory or demonstration in the
classroom. Have the film developed into slides which may be used for instruc-
tional purposes.



E-LEARNING COURSES
AND PROGRAMS

INSTRUCTORS AND THEIR JOBS

INTRODUCTION

The use of technology in the classroom is common practice today. Postsecondary
instructors in particular need to be able to use technology, not only in the traditional
classroom, but in the virtual classroom as well. The traditional classroom is one in
which the learners come to the campus and meet face-to-face with the instructor. The
instructor and the learners are all in the same physical space at the same time. A virtual
classroom, however, is one in which the learners are separated from each other and from
the instructor by space and sometimes time. The term “distance learning” or “distance
education” is generally applied when learners and instructors are separated.

Correspondence courses that used various forms of printed material such as textbooks,
study guides, and workbooks were early forms of distance learning. Videocassettes and
audiotapes of lessons were often included with correspondence courses. Instruction
delivered via telephone, teleconferencing, radio, and public television followed. Initial
uses of personal computers for distance education took the form of computer-assisted
instruction, which uses the computer as a self-contained teaching machine to present
individual lessons. Instructors also used computers to organize instruction and track the
progress of learners.

More recently, computers have been used for electronic mail, real-time computer
conferencing, and Internet applications. Any of these delivery modes may be used for
instructional purposes. However, the Internet and compressed video offer additional capa-
bilities for distance learning. Compressed video allows instruction to be delivered in real
time. As technology changes, learning environments change, and distance learning uses
cutting-edge technology to facilitate learning in those environments.

203
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E-LEARNING

American educational institutions are challenged to respond to consumer demands
for increased educational opportunities. Advances in technology, limited education
budgets, schedules, and distance limitations of learners, as well as competitive mar-
kets for providing education have all stimulated the growth of e-learning. E-learning
instruction is delivered to learners who are separated from the instructor by space
and possibly time.

The Internet is changing the design, delivery, and evaluation of education and
training programs in a myriad of settings. The increase in computer literacy by indi-
viduals of all ages and a growing interest in the use of technology for learning make
e-learning an attractive option. Traditional modes of teaching and learning are being
replaced in whole or in part with e-learning to deliver more active and engaging learn-
ing opportunities, while at the same time, providing flexibility to learners. E-learning
is an ideal way to address the expectations of learners who want receive education
in a delivery mode that is easily accessible and at a time convenient to them. Many
college-age learners, as well as adults working full-time, are not free to travel to a
campus at a designated day and time.

E-learning provides solutions to many of the challenges facing education and
training, including the growing emphasis on lifelong learning and professional devel-
opment. The proliferation of interactive instructional materials on the Internet offers
a variety of free supplemental educational aids for instructors of e-learning courses.
Economic benefits extend to learners, as well as to educational institutions. E-learning
allows efficient use of scarce resources, such as facilities and budgets for instructors,
by delivering courses and programs to learners who do not have ready access to a
campus because of time, distance, or lack of transportation.

Although e-learning offers significant advantages to learners, instructors, and edu-
cational institutions, there are also problems and issues that need to be resolved before
e-learning is universally accepted as an effective and efficient instructional delivery
mode. First of all, instructors need to have administrative support and assurance that
equipment, technical support, and time to develop new courses or modify existing
courses will be available. Instructors also need to demonstrate their willingness to
use available technology, design learner-friendly courses, survey learner needs, and
modify existing curricula to fit on-line delivery requirements.

Institutional Requirements

A live Internet connection is required with at least a 56K modem connection, and a
monitor capable of at least 800 x 600 resolution or higher is needed for navigating
a course web site. The educational institution must purchase a license to use course
management software such as WebCT®, Blackboard®, or any other web-based course
management system software.
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Once a license is issued. the technical support staft will advise instructors on the
specific kinds ot hardware and software needed to deliver effective web-based learning.
In general. almost any personal computer with a web browser and Internet connection
can be used to access web-based courses. Instructors should have basic skills such
as browsing the web, entering a URL, locating and opening files. using drop down
menus. and entering text. Technical personnel in the educational institution ¢an secure
a URL for the e-learning course.

A web browser is software installed on a PC that reads and displays web pages.
Browsers such Microsoft” Internet Explorer” and Mozilla® Firetox" are popular web
browsers. The browser must be contigured properly for course management software
to function correctly.

If an instructor chooses to use special software in the on-line course, the learner must
also be able to open the file. For example, an instructor who uploads files in Portable
Document Format (PDF) should be sure that the learners have the appropriate software
to open these kinds of files. Free versions of browser plug-ins are usually available and
may be downloaded from the Internet to open specific software. Browser plug-ins are
special programs that interact with the web browser. A plug-in such as RealPlayer® will
permit learners to view streaming video and audio. Flash®” may be used in a web-based
course for animation or interactive content and activities such as quizzes. Adobe® Ac-
robat® Reader” is necessary when learners are required to open PDF files. Most of the
frequently used tools within web-based courses may be downloaded free of charge.
WebCT®. Several different commercial management systems are available for e-learning.
WebCT is the most widely adopted course management tool for teaching on-line courses,
with an estimated learner use of over two million. WebCT is a pedagogical tool that was
developed specifically to allow educators to build eftective and etficient web-based learning
environments. WebCT has special features such as “*Discussion Board™ and “Chat Room.”
In addition, there are on-line quiz and practice-test features.

In an institution that has a WebC'T license, there will probably be a WebCT admin-

istrator who can arrange for consultation and training for instructors who are first-time
users of the software. Technical support is usually provided in the form of course and
aser management support and system support. Instructors may also have access to
WebCT workshops. In addition, some institutions have a faculty user manual for new
instructors teaching courses on-line. Faculty and learners need a WebCT account cre-
ated for them with a WebCT 1D and password to Jog onto the system. The increasing
use of WebCT requires faculty to assist learners in logging on, adding or dropping
courses. and resetting passwords if necessary.
Blackboard®. Like WebCT. Blackboard is easy-to-use course management software
suited to developing full on-line courses. The system supports interaction between
the instructor and learners, as well as interaction and collaboration among learners.
Instructors use a graphical point-and-click interface to upload course material in forms
such as word processor documents and spreadsheets. Learners can access such items
as quizzes, tests, the course calendar, and learner surveys.
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Graphics for a Blackboard course may be saved using file formats supported on the web.
A link can be created in your course site to direct learners to a streaming media file. A plug-
in such as Shockwave®, Flash®, Authorware®, RealPlayer®, or Microsoft® Media Player
will be necessary to access audio and video formats. These plug-ins may be downloaded
free of charge to the learners in your course. [n addition, Blackboard provides “Chat” and
“Virtual Classroom™ modules that function in synchronous communication environments.
Additional information is available at www.blackboard.com.

Moodle®. Moodle is a learning management system that is a free, open-source software
package designed to help educators create effective on-line learning communities.
The software can be downloaded and used on any computer and can be scaled from a
single-teacher site to a university with 200,000 students. Moodle has a large and diverse
user community in many languages throughout the world, and number of additional
modules/plug-ins and language are available. Several demonstration courses are also
available Additional information is available at www.moodle.org.

ANGEL®. ANGEL is a learning management system that is used to deliver and support
on-line teaching and learning experiences with a simple interface. Course content and
metrics are visible to users at log-in. Academic performance and student activity are
automatically assembled, which promotes quick overall communication, participation,
and performance. A “Reports Console” enables the configuration of information to allow
monitoring of student performance, patterns of activity, at-risk behavior, and performance
reports to be shared securely with instructors and other authorized personnel. Additional
information is available at www.angellearning.com.

Dreamweaver®. Dreamweaver is web authoring and site design software that is used
widely because of its ability to produce a variety of instructional content. A major
strength of the software is its ability to integrate several different kinds of applications
into one instructional unit. For example, audio, video, and animated productions may be
easily integrated into content produced with the Dreamweaver authoring system. A free
add-on, called CourseBuilder, makes it desirable for knowledge-based content, such
as that related to technical content. The templates provide interactive instruction and
testing. At the same time, Dreamweaver can be used to produce individual pages that
can be uploaded in another course management system such as WebCT or Blackboard.
Additional information is available at www.adobe.com/products/dreamweaver.

Accessing an On-Line Course

In order to access an on-line course, learners should be given basic information about
the way the process works. First of all, all learners will need to know the URL for the
institution, program, or course. Also, learners will need an individual log-in name (user
ID) and a password to access various web pages for their course. After learners type
in the URL, they will need to enter their user id and password in spaces provided and
labeled on the web page. See Figure 12-1. After logging into the course, the learners
will be able to click on links or buttons to go to specific parts of the course, such as
assignments, readings, instructor information, evaluations, due dates, etc.


http://www.blackboard.com
http://www.moodle.org
http://www.angelleaming.com
http://www.adobe.com/products/dreamweaver
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Welcome to E-Learning College

E-Learning College was established in 2008 to serve students who wish to continue their education
via e-learning.

Log In

User Id

Password

Forgot Password?

Click Here

Contact E-Learning College
Academic Degree Programs
Academic Calendar

Help

Figure 12-1. Learners need user IDs and passwords to access web pages for their
course.

PLANNING E-LEARNING COURSES AND PROGRAMS

Successful teaching on-line requires careful course planning, from creating an informa-
tive and friendly on-line learning environment to the final evaluation of the learners.
Even for experienced on-line instructors, preparations are necessary prior to the start
of each on-line course to ensure its smooth and effective operation. Ongoing needs
assessments and continuous evaluations drive revisions throughout the planning pro-
cess. The relationship of various components in the planning process helps to improve
the overall quality of courses. A cyclical approach is especially useful for monitoring
course effectiveness and learner satisfaction. See Figure 12-2.

Conducting a Needs Assessment

An analysis of learner needs is the first step in the planning and design process. E-learn-
ing courses attract a diverse group of learners. Some individuals are taking a course
to learn new skills, refresh existing skills, or fulfill a program requirement. Learners
with special needs who qualify for educational accommodations range from those
who may not be able to participate in an on-site meeting to those who need assistive
technology such as readers or large-print instruction.
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CYCLICAL APPROACH OF COURSE DESIGN
AND IMPLEMENTATION PROCEDURE

T NEED
C%@ESSMENT S ‘ PREPARE LEARNER
ORIENTATION MATERIALS

? o

CONTINUQUSLY EVALUATE
LEARNER PROGRESS

IDENTIFY INSTRUCTIONAL
OBJECTIVES

IMPLEMENT THE
DEVELOP COURSE
COURSE/PROGRAM SYLLABUS

PLAN COURSE PREPARE/DEVELOP
MANAGEMENT INSTRUCTIONAL
MATERIALS

Figure 12-2. A cyclical approach can be used to monitor e-learning course
effectiveness.

Obtaining demographic information about the learners, along with their goals, rea-
sons for taking the course, expectations for the course, experience with on-line courses,
and any need for special accommodations will help the instructor prepare appropri-
ate content and secure assistive technology when necessary. The needs assessment
should be conducted before firm decisions are made about course content and before
instructional materials have been selected or developed. The needs assessment can be
a simple instructor-developed form posted on the web site for the specific course.

Preparing Learner Orientation Materials

Learners with or without on-line learning experiences can benefit from an orientation to the
course. A course orientation goes beyond the course syllabus in informing learners about
how the course will be structured and how it will operate. The orientation should include
minirnum equipment requirements, types of acceptable web browsers, directions for setting
up an email account, and instructions for accessing the on-line course that includes any
links or icons that the learner is to click on. These instructions should be specific, and the
instructor should have a technical assistance staff member check to be sure that the instruc-
tions are accurate and complete. If appropriate, it is helpful for the instructor to telephone
each learner enrolled prior to the start of the course. This personal touch gives the learner
a warm welcome and the instructor a sense of the individuals enrolled.
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Identifying Instructional Objectives

Objectives for e-learning courses are broadly stated outcomes that the instructor plans
for learners to achieve. They are general statements of instructor expectation for the
learners. The objectives should be written in terms of learner knowledge and skills to
be acquired rather than instructor plans and actions.

Developing a Course Syllabus

A course syllabus for on-line instruction is a critical document for the learner. See
Figure 12-3. The syllabus should address the course content, order of presentation,
and organization of the course. Dynamic learning activities and the ways in which
the learner will carry out the activities should be included. Guidelines for successful
participation in the e-learning course should let the learner know instructor expecta-
tions for synchronous and/or asynchronous communication. Required communication
modes. such as chat rooms, discussion boards, and on-site meetings should be included.
Expectations for the frequency of learner use of these modes should be specified.
Criteria for formative and summative assessments should be included.

SYLLABUS INFORMATION NEEDED

FOR AN E-LEARNING COURSE

1. This course requires the use of your e-mail address and the use of Blackboard.
Blackboard can be accessed from the college’s web site. The course instructor will provide
an orientation to the use of Blackboard via email on the first day the class starts.

2. Accommodations for students with disabilities will be made as required by the Office for
Students with Disabilities. If you need any special accommodation, please contact the
Oftice for Students with Disabilities at 509-555-9384 to receive a confirmation memo. The
instructor will receive a copy of the confirmation memo via email.

3. Order Textbook: Go to “Bookstore” and order your book on-line by submitting the order
form provided on that page. Your order may be charged to your Bursar account or you
may use a credit card.

Figure 12-3. An e-learning course requires specific information to be included on a
syllabus.

No one theory of learning can address the needs of all learners. A combination
of behavioral, cognitive, and constructivist learning theories should be applied to the
development of instructional materials and activities. Designing instruction from dif-
ferent theoretical perspectives is especially important for e-learning where instructors
and learners are separated by space and time. Also, instructors for web-based courses
often work with instructional designers to ensure that the union between subject matter
and technology puts emphasis on the learning and not the technology.
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Criteria applied to evaluating traditional classroom materials may also be applied
to e-learning. However, additional criteria are necessary to assess the authenticity and
value of on-line resources. Since anyone can post information on the Internet, instruc-
tors who teach on-line courses are responsible for assessing the quality and verifying the
validity of Internet resources. In addition, learners should be informed about techniques
for checking the accuracy and value of on-line sources. See Figure 12-4.

Criteria to Evaluate On-Line Resources Check

1. Is the purpose of the source state clearly?

2. Is the author a creditable expert on the topic?

3. Does the URL represent a reliable and credible source? (This is a
publisher such as a governmental body, denoted by .gov, or an
educational institution, denoted by .edu)

. Is the information accurate? (Can details be verified?)

. Are reliable references included to support the author's position on a topic?

. Is the information biased?

. Is the information current? (Is there a copyright date on the page?)

. Is the information presented in an easy-to-access format?

. Are the overall aesthetics of the page pleasant?

. Do the links work and are they current, relevant, and meaningful?
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. Do graphics and illustrations help to clarify and support the topic?

Figure 12-4. Instructors should help learners assess the quality of on-line resources.

Preparing/Developing Instructional Materials

An effective and efficient course management system involves logistics for the total
course, beginning with a uniform communication system. Use of institutional email
addresses should be a requirement for all learners in the course. Learners should be
informed that their posts are or can be made public. Many learners may be new to using
a computer, especially for an on-line course. Therefore, the instructor should take care
to set asynchronous and synchronous communication netiquette (on-line etiquette) for
learners. This could be accomplished in a brief e-mail message to learners stating a few
basic rules of courtesy for electronic communications, such as not typing in all caps,
which is perceived as shouting, and avoiding use of hostile or inflammatory language.

The instructor should communicate clearly the minimum number of required log-
ins per week for each learner and post a record of log-ins so that learners may view
their own records. A course management system should include instructions to learners
for submission of assignments and retrieval of graded assignments. Procedures for
facilitating learning groups, chat rooms, and learner questions should be developed
before the course begins.
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Implementing the Course or Program

Implementation is the delivery of instruction to the learners. Unique needs of the learners,
the nature of the subject matter. performance objectives to be achieved. technical support
for the e-learning course, and instructor expertise in delivering e-learning courses will all
influence instructional strategies. See Figure 12-5. Many of the instructional strategies
effective in a face-to-face setting are also appropriate for e-learning.

INSTRUCTIONAL STRATEGIES TO

FACILIATE E-LEARNING

1. Vary the mode of delivery using audio, animations, and video to emphasize important points.

2. Place important information in the center of the screen for easy accessibility.

3. Use asynchronous conferencing throughout the course.

4. Use synchronous communication via telephone, interactive chat room, or video conferences
for large and small group discussions. Interactive discussion groups are the most popular of
all on-line instructional strategies.

5. Use simulations when learners need to practice psychomotor skills.

6. Organize small groups to work collaboratively using instant messaging.

7. Use learning contracts to accommodate individual learning styles and interests.

8. Provide prompt feedback to learners.

Figure 12-5. E-learning courses require unique instructional strategies.

Continuously Evaluating Learning Progress

As with all modes of instruction, learners should receive continuous feedback from
the instructor regarding their progress. Likewise, the instructor will want to know
the extent to which learners have achieved competency. Effective e-learning courses
require that instructors monitor learner progress, provide timely feedback on assign-
ments, encourage and facilitate an on-line learning community to avoid learner feel-
ings of isolation. and respond promptly via email or threaded discussions to learner
questions. E-learning courses should include an evaluative component that extends
beyond student performance to student satisfaction with the e-learning delivery mode.
Instructors should seek on-line feedback from learners to ascertain their satistaction
with the e-learning course. See Figure 12-6.

BLENDED LEARNING

Instructors need not take an all or nothing approach to e-learning. Blended learning,
which combines face-to-face instruction with e-learning is gaining popularity. In ad-
dition, other forms of self-paced learning materials can be utilized to enhance and
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enrich the blend. For example, podcasts allow instructors to produce audio files of
instructional materials so that learners can access the lesson at their convenience via a
computer or MP3 player. Combining self-paced learning with instructor support keeps
learners on task and connected with the instructor and each other.

Name of course completed:

Date completed:

Directions: Your responses to the following survey will help to improve e-learning courses.
Place a check mark in the appropriate box to the left of each item. Use the key: SA = Strongly
Agree; A = Agree; U = Undecided; D = Disagree: SD = Strongly Disagree

SAlA|U|D|SD

Instructions for participating in the e-learning course were clear.

2. Directions for submitting assignments were clear.

3. The course offered the content I needed.

4. Content was presented in a logical sequence.

5. Supplementary materials were easily assessed.

6. Supplementary materials were helpful.

7. The on-line discussions were valuable and made me feel as if 1

were an important member of the class.

8. The instructor provided continuous feedback.

9. The instructor maintained regular office hours.

10. E-learning is an effective instructional delivery method.

I1. I'would recommend an e-learning course to others.

12. 1 would take another e-learning course.

What were the benefits you received from this course?

What suggestions do you have for improving this course?

Figure 12-6. Surveys are used in e-learning courses to acquire feedback from
learners.



REVIEW

Questions

What is a common term for the method of delivery of distance education?

2. What are three factors that stimulated the growth of distance education?

3. What basic skills are required of instructors (o deliver effective on-line
instruction?

4. What s the importance of course management software to on-line instruction?

5. What kinds of information should be included in the orientation provided to
on-line learners?

6. What are the logistical elements that should be included in a course manage-
ment system?

7. What kinds of instructional strategies are appropriate for e-learning courses?
Detine blended learning and give an example.

Activities

1. Discuss the advantages of e-learning for learners and instructors.

2. Discuss the kinds of institutional support necessary for instructors to plan and
deliver on-line instruction.

3. Define the following terms and discuss how each is important to distance
learning: (a) web browser. (b) URL. (¢) PDF.

4. Discuss the steps in the course design process and provide an example of each
step as it relates to specific subject matter.

5. Discuss ways in which the syllabus is useful to on-line learners.
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MEASURING AND EVALUATING
STUDENT ACHIEVEMENT

ISTRUCTORS AND THEIR JOBS

INTRODUCTION

Written achievement tests and other measures of achievement are used to determine the
extent to which students have learned the instructional content. Tests are also valuable
in determining the learner’s level of knowledge acquired over a longer period of time
or may be used prior to a course to determine the level at which instruction should be
initiated. Indirectly, tests can indicate the level of instructional effectiveness. Follow-
ing completion of a course, tests may be used to measure the amount of information
students have retained.

Written tests are valuable tools in the learning process; however, even the best
tests can measure only part of an individual’s achievement. No written test is capable
of measuring all of a student’s developmental changes that occur as a result of an
educational experience. Written tests must be supplemented with performance tests,
behavioral observations, attitude scales, and interest inventories to gain a clear picture
of a student’s development.

Instructors must learn to use achievement tests properly, weigh test results care-
fully, and combine test results with other evidence of progress and achievement for
the best possible evaluation of each student’s development.

Measurement is the systematic assessment of a trait or characteristic in quan-
titative terms. For example, it can be reported that a student answered 8 of 10
questions, or received a rating of 16 on a scale of 20 (20 representing a perfect
performance). Evaluation is a qualitative judgment that uses measurement results
to assign grades.

215
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CONCEPTS RELATED TO EVALUATION

The development of a systematic plan for determining student achievement must be a
part of the course planning process. The course syllabus should describe the instructor’s
plan for assessing achievement and assigning the course grade. The quality of the deci-
sion making depends, in large part, on the instructor’s understanding of fundamental
concepts of evaluation and associated principles of measurement.

Purposes of Evaluation

Evaluation requires professional judgment regarding a student’s knowledge, under-
standing, skills, or attitudes. The purpose of evaluation is to make decisions regarding a
student’s progression, placement, and/or course grade. As the instructor engages in the
evaluation process, several procedures and/or techniques may be used to obtain informa-
tion. Test scores, grades on term papers, research reports, project ratings, and performance
tests are a few measurements that might be taken to provide data used by an instructor in
the evaluation process. An increasing demand for accountability increases the emphasis
on measurement and evaluation procedures used in educational programs.

The primary purpose of achievement tests is to ascertain the extent to which learn-
ing has taken place. Well-constructed achievement tests can also serve other purposes
in the teaching-learning process. Several of the more important purposes include:

1. Emphasize important content. A test and the discussion that should follow
may be used to review, summarize, and emphasize the importance of certain
facts, principles, and procedures.

2. Reveal areas of student weakness. A test may identify those parts of a course in
which a student should spend more time in study or practice. The test that re-
quires student performance clearly reveals the need for adequate preparation.

3. Identify weaknesses in instruction. A test may reveal areas that were not taught
or where another approach or more emphasis might be needed.

4. Hold students accountable. Tests often cause students to feel more responsible
for learning. As a general rule, students make greater progress in a course when
they are tested over the content presented.

5. Provide a basis for grades and advancement. Tests are used to measure the
extent to which students have learned in comparison with known standards
and/or the performance of others in the group. Student performance records
can serve as a basis for classifying students and placing them in a program at
the appropriate level. Student progress is clearly impeded when students lack
prerequisite knowledge and skill.

Types of Evaluation

Evaluation is a broad concept that takes into account numerous types of measurements,
observations, and judgments that provide the instructor with input as decisions are made
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regarding the extent to which students have learned. Instructors should be familiar with
various forms of evaluation in order to properly assess student achievement.

Criterion-Referenced Evaluation. When an instructional program is directed toward
student achievement of specific behavioral objectives, a question to be asked at the conclu-
sion of the instruction is, “To what extent does the student exhibit the competency implied
or specified in the behavioral objective?” Tests of knowledge. skills, or attitudes that are
formulated to answer this question must contain specific criteria by which judgments
can be made. Crirerion-referenced evaluation is the assessment of student performance
that is directly interpretable in terms of criteria or standards of performance.

Test instruments that are criterion-referenced require specific standards for accept-
able performance. These standards are set in terms of specifying a performance that
either is or is not acceptable. Students whose test scores indicate that they have the
ability to perform at or above the established standard are judged to pass, and those
who fail to perform at or above the acceptable level do not pass. Using this point of
reference for assessment could result in all students passing, some students passing,
or no students passing.

Norm-Referenced Evaluation. Norm-referenced evaluation compares the per-
formance of each student with other students in the same group. Even though the
instruments used in assessing student performance may involve the same elements of
knowledge, skill, or attitudes, the basis for determining whether a student has passed
or not passed is substantially different when norm-referencing is used than when
criterion-referencing is used. Most achievement tests, aptitude tests, teacher ratings,
and course grades are based upon a norm-referenced approach to assessment. The
primary objective of this type of assessment is to separate students within the group
in terms of achievement. Students are ranked from high to low scores, and grades are
determined by each student’s performance in the group.

Formative Evaluation. When students are assessed to secure diagnostic measures
of performance and these measures are used to influence or formulate instructional
methods, content, or objectives, the process 1s formative evaluation. The purpose of
formative evaluation is to identify inadequacies in student skill, knowledge, or attitudes
that may be used in an instructional program. This assessment is also used to identify
competencies that students have mastered. thus eliminating duplication of instruction.
Assessment can also be used in a formative manner during the instructional process.
Questions interjected during the instructional sequence may serve to highlight certain
content or give students an opportunity to test themselves.

Summative Evaluation. Summative evaluation is the assessment at the conclusion
of a course or sequence of instruction. The purpose of summative evaluation is to
ascertain the extent to which all students have achieved the established objectives for
which the instructional program was designed. For vocational and technical education,
this evaluation process communicates to the employer the competence level a learner
possesses at the end of the instructional program.
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Descriptive Statistics

Descriptive statistics are used to explain to students, parents, and school officials the
place of a specific score within the array of scores made by all students. Descriptive
statistics describe the distribution of scores in terms of the tendency of scores to
cluster together and the extent to which scores tend to be different. The statistics that
describe the tendency of scores to cluster together are measures of central tendency
and include the mean, median, and mode. The statistics that describe the manner in
which scores tend to be different are measures of dispersion and include the range,
percentiles, ranking, and standard deviation.

Measures of Central Tendency. The measures of central tendency are:
1. Mean—The average score made by a group of students taking a test. The scores
made by students on a test are added together and the sum of these scores is
divided by the number of students who took the test.

2. Median—The median represents the middle score in an array of scores listed
from highest to lowest.

3. Mode—In an array of scores on a given test, the score that is made by the
largest number of students is the mode.

A frequency distribution of scores on a test is represented in Figure 13-1. The test
was completed by 30 students. The frequency column reveals the number of students
who earned each of the scores between 3 and 30. The distribution indicates that two
students received scores of 30, three students had scores of 27, three students had
scores of 24, and so forth. Measures of central tendency for this test indicate that the
mean was 19, the median was 21, and the mode was 21.

MEASURES OF CENTRAL TENDENCY

Scores Tally Frequency
30 /1 2
27 1 3 Mean = _ Sumof Scores _ 570 _ 4q
24 /11 3 Number of Scores 30
21 1 8
18 1111 4 Median = Middle Score = 21
15 1 4
12 17/ 3 Mode = Most Frequent Score = 21
9 /1! 2
3 / 1
X =570 N =30

Figure 13-1. The mean, median, and mode are measures of central tendency.
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Measures of Dispersion. Mcasures of dispersion indicate the distribution of scores,
The simplest distribution statistic is the range. which is the difference between the
highest and Towest scores on a test. To illustrate, consider the performance of two
groups of students on a test with 150 possible points. The mean score for cach class
ts 100. The classes, however. are very ditferent. and one class had test scores from
65 to 147, or a range of 82. A second class had test scores from 89 to 108, or a range
of 19. In addition to the range. the following measures of dispersion may be used to
describe tests:

1. Percentiles—The percentiles divide a distribution into 100 parts. Each part
contains 1% of the cases. The conversion of raw scores into percentile scores is
usually reserved for a large number of cases (1000 or more) or for calculating
national normative data. Percentile scores provide specific information about
the exact placement of a particular score relative to all other scores within a
range of scores. Translating raw scores into percentile scores involves comput-
ing the percent of scores in the total distribution that are higher or lower than
a specific score. For example, a score at the 50th percentile is equivalent to
the median score, and 50% of the scores in the distribution are higher than the
median and 50% are lower. A score that is at the 75th percentile is lower than
25% of the scores in the distribution and higher than 75% of the scores.

2. Ranking —The ranking of students from highest to lowest provides an indica-
tion of each student’s performance in relation to other students in the group.

3. Standard Deviation—The standard deviation is a measure of dispersion that
indicates the degree to which scores within a distribution deviate from the
mean. In a normal distribution of scores, one standard deviation above and
below the mean would include approximately 68% of the scores.

Characteristics of Normal Distribution

Many human characteristics and traits follow a normal distribution. For example, intel-
ligence is distributed normally with the largest number of individuals having an 1Q of
100 and an equal number of individuals having IQs less than or more than 100.
Instructors should understand that normality holds true for characteristics, traits,
and attributes that are taken from a large sample of individuals representing a total
population. Most subgroups with which instructors deal are seldom large enough or
sufficiently representative of a normal group to approximate a bell-shaped curve on
any characteristic trait or attribute measured. This observation would be especially true
for achievement test scores for groups of students at the secondary and postsecondary
levels since the educational process causes students at the upper levels to be increas-
ingly homogeneous and less likely to be representative of the normal population.
Instructors have often applied the bell-shaped curve of distribution to achievement
test scores. See Figure 13-2. Such an inappropriate application would arbitrarily assign
a C grade to 34% of the students who scored above the mean and 34% who scored
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below. The grade of B would be assigned to students who scored between 34% and
48% above the mean, and a D grade would be assigned to students who scored between
34% and 48% below the mean. The top 2% of students would receive a grade of A
and the bottom 2% of students would receive a grade of F. While this mathematical
approach to the assignment of grades may appear to be very objective, it is based on
unwarranted assumptions that cannot be justified.

BELL-SHAPED CURVE

WIDTH OF BAR
REPRESENTS CLASS

INTERVALS ﬂL i
e
L
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FREQUENCIES

7
e
Ty | M T
2 1 4 8 12 4 21
‘ 2% 14% ’ 34% 34% ] 14% 2% ‘
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Figure 13-2. Test scores can be graphed as a histogram under a curve of normat
distribution with percentages and standard deviations.

ACHIEVEMENT TESTING

Good tests are valuable and necessary measuring instruments, but poor tests may be
worse than none at all. Tests that measure the wrong objectives or that measure the
right objectives inaccurately may actually detract from the instructional program and
discourage students. The fundamental purpose of achievement tests is to ascertain
the extent to which students have met the objectives of instruction. These objectives
may stem from the cognitive, psychomotor, or affective domains. Depending on the
nature of the behavior to be observed, different instruments may be required to assess
the extent to which objectives have been met.

Since a student’s behavior cannot be observed on a continuous basis over a sus-
tained period of time, the assessment of competence is usually done on a sampling
basis. Assessments are taken several times during the course, and it is assumed that
the student’s performance at each of those times, when averaged, represents the
student’s level of competence. When achievement in the cognitive domain is being
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assessed, it is impractical to assess all of the content to which the student has been
exposed. Therefore, instructors develop tests that, in reality, include only samples of
all the information taught during the class. If these samples represent the student’s
level of knowledge, the test is said to be a reasonable assessment. If instructors do
not complete an effective job of sampling, the assumptions made about the student’s
level of knowledge or competence could be erroneous.

Tests and other measuring instruments can be grouped as follows:

1. Oral tests are used primarily as a spot check of the student’s understanding

of concepts as a part of the formative evaluation process.

™o

Observation of students is a vital part of the educational program wherever
practical application of learning is an objective. Rating scales can be
prepared that list the essential criteria used to make judgments in a more
objective way.

3. Performance tests require students to demonstrate all or part of a procedure.
Performance tests are based on doing elements derived from an analysis.

4. Written tests are useful for measuring the students’ understanding of facts,
principles, and procedures. Written tests can be based on knowing, doing,
or attitudinal (cognitive, psychomotor, or affective) content derived from
an analysis.

Observation of Students

Direct observation of students as they carry out class assignments and work with
other students can provide an assessment of achievement not available by other
means. [t is rarely possible to evaluate student achievement on the basis of written
tests alone. Written tests represent only samples of achievement. Certain attitudes,
work habits, and creative abilities are assessed best by observing students at work in
daily situations. Both the instructor and the student should know the characteristics
being observed and the standards being used to make judgments. When observing,
the instructor should look for specific behaviors at each level of achievement. An
electronic test bank can be designed to assist an instructor in evaluating students
in a specific course. Observation checklists are used by the instructor to make a
fair and consistent appraisal of student progress. Observations should be made at
predetermined points in the course, and a written record should be maintained. See
Figure 13-3.

Performance Tests

If objectives to be assessed relate to a physical act, a performance test should be used.
If objectives to be assessed relate to knowledge or information, a written test should
be used. If objectives to be assessed relate to affective behavior, a performance test
or a written test may be used.
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OBSERVATION CHECKLISTS

Participation

Care and Use of Tools

Work Procedure i

Makes an effort to learn

Always industrious

| Always prompt in starting to work
Always cooperates with others
Solves all problems

Above

. I
Repairs and replaces tools |

Conserves materials and
supplies

Excellent selection and use
of tools for specific job

| procedure

| the work

Always follows standard
Always follows safety
precautions

Always has organized plan for

Always exceeds requirements

Shows average effort to learn

Works well with little special
attention

Usually prompt in starting to work

Average 2

Usually cooperates with others
Solves some problems

Generally careful with tools

Generally careful with
materials and supplies

Generally correct selection
and use of tools for specific
job

Usually follows standard
procedure

Usually follows safety
precautions

Shows some plan and
organization for working

Usually meets requirements

Puts forth very little effort to learn

Wastes time and bothers others
Usually slow in starting to work
Seldom cooperates with others
Unable to solve problems

Continually misplaces and
breaks or dulls tools

Wasteful of materials and
supplies

Incorrect selection and use
of tools for specific job

Seldom follows standard
procedure

Seldom follows safety
precautions

Disorganized
Always behind in work
Low quality of work

Seldom meets requirements

Student

Average

Scale of Points
Above Average. ... 3

Below Average. . . . 1

Comments

Front and Back of a Student Evaluation

Figure 13-3. Observation checklists are used by the instructor to make a fair and
consistent evaluation of student progress.
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A performance test rates high in terms of validity since it is a direct assessment
of the individual's competence. If the performance test is constructed systematically
and is administered properly. it also can have a high degree of reliability. Perfor-
mance tests can be designed to measure skill on such operations as preparing a salad,
sharpening a saw blade. inputting a document, or locating the cause of an electrical
failure in an automobile.

When developing a performance test. the instructor should describe the criteria by
which the student’s performance will be judged. Other factors that the instructor must
consider in developing and administering the performance test are:

1. Accuracy in following the proper steps of procedure.

2. Speed at which the task can be completed properly.

3. Quality of the completed task.
4. Consideration of safety precautions.
5. Written instructions that describe what students are to do and when they will

be observed. Students should be aware if a time limit exists.
6. All necessary tools and materials must be available and in good condition.
The student safety practices.
In developing the performance test. it is recommended that the instructor perform
the operation to check the appropriateness of the criteria, steps of procedure, and
standards by which judgments will be made.

Written Tests

The assessment of cognitive behavior is typically accomplished through written
achievement tests. There are certain test construction principles that instructors should
know when developing effective achievement tests. Instructors should recognize that
written tests can only assess a sampling of the information presented in a class. There
is a practical limit to the number of test items that can be completed by students within
a class period.

The instructor must ask the question, “What skills, knowledge, and attitudes are
essential for students to possess in order to meet the objectives ot a lesson or course
for which the examination is designed?” Each test item should be evaluated to make
certain that it measures essential skills, knowledge, and attitudes. There is a tendency
to measure those elements of content that are casy to measure. The instructor must
be certain that all elements ot important content are tested. The largest number of
items in the test should be directed to the most important elements of the lesson or
course. Tests should be neither too easy nor too difficult. Generally, the test should
not be so easy that everyone gets a high grade. As the instructor makes test devel-
opment decisions, it is important to consider such factors as validity, reliability,
objectivity, comprehensiveness, and practicality. Each of these factors is present in
a well-constructed test.
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Validity. Validity, the most important characteristic of a good test, means the test
measures what the instructor wants it to measure as determined by the course objec-
tives. If the test measures elements other than those consistent with the objectives,
instructors can never be sure what they have measured. Test validity can be increased
by the following guidelines:
1. Include questions which cover important theories, facts, and procedures pre-
sented in class. Keep course objectives in mind.
2. Do not include questions that are so general in nature that students can deter-
mine the answer with little or no knowledge about the specific subject.

3. Make test items consistent with students’ reading abilities. If a student knows
the answer but fails to respond properly because of an inability to read and
understand the question, the validity of the test question is weakened. Test items
using illustrations and photographs may be more valid for certain technical
content, depending on the student’s reading level.

4. Keep tests free of insignificant information.

th

Avoid tests overemphasizing a learner’s ability to memorize tacts. This is
a common weakness in many tests. The ability to use and apply facts and
principles gives a more valid measure of achievement.

The most practical approach to determine validity is to analyze and judge each test
item or question to ensure that it reveals a student’s actual achievement in the course. After
the test has been administered, validity can be judged by comparing the test results with
other indications of the student’s progress. If a student is an outstanding performer in class
but does poorly on a written test, perhaps the test contains items of questionable validity.

Reliability. Reliability is the consistency of a test as a measuring instrument. In de-
veloping a test, reliability can be increased by using these guidelines:
1. Provide clear test directions for answering each type of item in the test.

2. Reduce or eliminate complicated, ambiguous, vague, and confusing questions
that encourage guessing.

3. Increase the length of the test, thus reducing the chance of students guessing
correct answers. Students have a better chance of guessing all items correct on
a 5-item test than they have on guessing all items correct on a 50-item test.

Objectivity. Objectivity refers to tests that can be scored by different instructors with
equal results. When creative achievement is to be measured, for example, in writing
and design courses, objective tests must be supplemented by other more subjective
assessment procedures. When subjectivity enters into the assessment process, the
instructor must use written criteria and a numerical scale to record judgments.

Comprehensiveness. A good test samples all parts of a lesson, unit, or course for which
the test is designed. A test is comprehensive if a proportionate number of test items
are developed from several areas of study being assessed. The more comprehensive
the test, the greater its content validity and reliability.
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Practicality. A testis practical it it is casy to administer. read, understand, and score
objectively. A test is easy to administer if the instructions to students are clear and
concise. Type size and legibility, quality of paper, arrangement of the items, and use
of illustrations are all contributing factors. In addition, the test must provide students
with adequate time to consider each item.

Test Construction

Written tests are developed to assess the extent to which students have achieved the
cognitive objectives specified for a lesson, unit, or course. Even when instructors do
not precisely specity student objectives, there is still a delineation of course content
that students are expected to learn. In addition to the direct assessment of cognitive
behaviors, written tests also serve as indirect indicators of the extent to which students
have acquired selected psychomotor and affective behaviors.

Test Length and Coverage, There are a number of variables that must be considered
when attempting to match test length to the period of time available. For example, a
student can respond more quickly to single sentence true-false test items than multiple
choice test items. Completion test items with long sentences and several omitted words
are more time-consuming than short sentences with a single word omitted. Short answer
test items requiring two or three sentences or a short paragraph require more student
time than objective test items. In addition, factors such as student reading ability and
intelligence affect the length of time required for students to respond to test items.
After the instructor gives several examinations, experience will provide a substantial
amount of insight regarding test length.

Regardless of the time available for testing, a test usually includes items that only
sample the unit’s content and objectives. If all of the unit or course objectives are
important, the test should sample the full range of objectives and content covered.
The test should be comprehensive. Areas considered to be most important should have
more test iterns than those judged to be of lesser importance. Instructors should plan
tests just as they plan instruction.

When developing tests, instructors must also give attention to the levels of learning
expected of students in the course. For example, it the test deals with cognitive con-
tent, the instructor should decide the levels of cognition included in the instructional
program and then develop the test parallel to the levels emphasized. If the unit or
course emphasized psychomotor learning and affective learning, the instructor might
want the written test to provide indirect assessment of psychomotor and affective
areas of learning.

Table of Specifications. A systematic method of developing a test that is comprehen-
sive, represents the various content areas or objectives, and emphasizes the desired
levels of learning established by the instructor involves the use of a table of specifica-
tions. See Figure 13-4. A table of specifications allows the instructor to structure the
decision making that is involved in developing an appropriate examination. Decisions
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related to the inclusion of test items are made by all instructors, either on purpose or by
default. Effective instructors can make decisions regarding test items in a systematic
and rational way by developing a table of specifications.

TABLE OF SPECIFICATIONS

R o
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-8 8
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' e £ & 0 % & g
Content Area w & & 5 £ o 8
g - L £ L e .0
_to be Tested S © % T ¥ e =Z
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- = & & & & ©§
‘ T 9 o o« < n <
1. Principles of learning 10 8 1 3 3 2 9 11.25
2. Selecting and organizing content 30 | 24 3 8 9 5] 25 31.25
3. Instructional aids and devices 15| 12 1 3 4 2 110 | 1250
’ . Lo )
4. Eevelf)plng and using instructional 20 | 16 2 4 6 3115 18.75
material
5. Measuring and evaluating achievement | 25 | 20 2 6 9 4 21 26.25
Total 100 | 80 9 24 | 31 16 | 80 | 100.00
Percent —] — | 1125, 30 {3875] 20 | — 1100.00

Figure 13-4. A table of specifications provides a systematic method of developing a
test that is representative of the course objectives.

First, the instructor should make decisions about the content areas to be tested and
list these areas in the table. Content areas to be tested should be based on predetermined
objectives. Next, the instructor should decide the number of total points that will comprise
the test. After deciding what is to be tested and the number of total points for a test, the
instructor can decide the percent or weight of emphasis to be given to each content area
to be tested as shown in the first column (1). The second column (2) specifies the number
of items needed to provide the amount of emphasis desired. For example, an instructor
who wants to place 10% emphasis on a given content area for an 80 - point test would
construct eight test items for that specific content area (10% of 80 = 8).

The next four columns are used to specify the extent to which the items chosen should
measure the student’s ability to recall, recognize, apply, or synthesize information. The
last two columns reveal the decisions made on the basis of guidelines provided by the
other columns in the table. Because some items may yield more than a single point and
the use of percents may yield parts of items, the examination will not always yield the
exact percent and number of items initially planned in the table of specifications.
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Application of a Table of Specifications. Developing a written test based on the
parameters established in a table of specifications requires that test items have been
developed or will be developed. These steps are suggested when constructing a written
achievement test after the table of specifications has been prepared:
I. Selecttestitems that relate to an objective, a content area, or a unit appropriate
for the test.
2. Review the selected test items, eliminating those least desirable, and retain
the desired number for the test.

(%)

Repeat this process for the other items to be used in the test.
4. Arrange test items in an order of difficulty.
5

Write directions tor the entire test and each test item area.

o

6. Prepare the final test and answer sheet.
As new test material becomes available, test items can easily be improved. Suggestions
for constructing the written achievement test include:
1. Use no more than four or five different types of test items.
2. Include both easy and difficult test items.
3. Arrange each type of test item in order of difficulty, starting with the easier
items.
4. Organize test items so scoring is simple, rapid, and accurate.
5. Prepare clear and precise test directions.
6. Prepare and use an answer sheet.

7. Ask other instructors to preview the test.

Developing Test Items

Written achievement tests include true-false, completion, multiple choice, matching,
identification, and short answer essay test items.

True-False. A true-false test item is a single statement that is either true or false.
See Figure 13-5. True-false test items are useful when large amounts of information
should be tested in a short period of time. True-false test items are less reliable than
other test items because there is more chance for student guessing. True-false test
items also tend to measure memory rather than understanding or application. A test
composed entirely of true-false items should contain at least 50 items. The more items
in the instrument, the less chance the student has of guessing a high percentage of the
answers. The following are suggestions for writing true-false test items:

1. Be sure statements are either completely true or false. Do not include items
that are part true and part false unless the directions specify that the item must
be entirely true to be marked true.

2. Make approximately 50% of the items true and 50% false. Randomly mix
items so no pattern of response exists.
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Keep the language simple.
Make the test items as short as possible.
Use only test items covering important material emphasized in the objectives.

AN

Avoid words that may help students guess the right answer. Words such as
always, none, and only should be used with caution. These words are often
used with false statements; whereas words such as sometimes, generally, and
usually are often used with true statements.

7. Do not write the true statements consistently longer or shorter than false

statements.

8. Avoid stating items in negative terms. When negative words such as NO, NOT,
and NONE are used, write these words in capital letters and underline them.

Directions: The following statements are true or false. If a statement is true,
circle the T at the left. If the statement is false, circle the F at the left and explain
why it is false. The first statement is answered as an example.

T @ The WLA model motorcycle has a horizontal engine with
opposed cylinders.

T F 1. The purpose of the ¢il bath air cleaner is to clean the oil.

Explanation:

’\/\/\/\//\___\/\_//\/—\_

Figure 13-5. Some true-false test items require an explanation for all false responses.

Advantages of using true - false test items are that they can be used to assess a wide
range of content and they are easy to score. True - false test items are particularly use-
ful for testing knowledge of definitions of terms, facts versus fiction or opinions, and
cause/effect relationships. Disadvantages of using true - false test items are (1) students
have a 50% chance of guessing correct answers, (2) they may measure students’ reading
abilities rather than knowledge of subject matter, (3) they require absolute qualifiers,
(4) they are difficult to write, and (5) the items may be low in reliability.

Completion. The students’ knowledge of principles, procedures, numerical problems,
and equations can be tested using completion test items. A completion test item is a
true statement in which blank spaces are inserted in place of one or two important
words that have been omitted. See Figure 13-6. The student must write the proper
word in the blank or on an answer sheet.
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Directions: Complete the following statements by writing the correct word
or words in the blank space or spaces. The length of the blank space is not an
indication of the word or phrase to be used in properly completing the statement.
The first statement is answered as an example.

Mm An important consideration in tool design is the e
and range of machine tools.

2. Where shock is an influencing factor in cutting tool applications,
it is normally better to use a tool made of steel
than a carbide-tipped tool.

~ T— T T~ T~ ——

Figure 13-6. Completion test items measure a student’s ability to recall facts, such as
technical terms, tolerances, or exact specifications.

The following are suggestions for writing completion test items:
1. Write a number of short statements covering the most important information
in the unit or course.

2. Review these statements and omit one or two important words. Make sure the
meaning of the sentence is clear after the words are omitted.

3. Omit only words that call for specific information. Make sure only one word
is correct or, if there is more than one possible word, give credit for all correct
answers.

4. Make all blanks the same length to avoid clues regarding the length of correct
answers.

5. Omit only those words that test the student’s knowledge of specific content
learned during instruction, not items of general knowledge. Include the verb
in the statement. Use the articles “a” and “an” and singular and plural verbs
(is/are) in sets to avoid providing clues to the correct response.

6. Number each blank space and provide a space for answers on a separate answer
sheet that has corresponding numbers or in blanks along the margin of the test
sheet.

Completion test items are often in the form of a question rather than an incom-

plete statement. The following is an example of a completion test item question: A(n)
is a machine that changes mechanical energy into electrical energy.

Advantages of using completion test items are (1) there is little chance to guess

correct answers, and (2) they are good when students must remember specific facts,
words, or symbols. Disadvantages of completion test items are (1) they measure
memory rather than judgment, and (2) it is difficult to develop items that call for only
one correct answer.

Multiple Choice. A multiple choice test item is a statement followed by a series of
alternatives, all of which are plausible but only one of which is best. See Figure 13-7.
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The statement or question, often referred to as the “stem” of the test item, should pose a
problem or situation that can be solved by the correct or best response. The stem of the
multiple choice test item should focus on a specific learning outcome. A wide variety of
outcomes, from simple to complex, may be measured with multiple choice test items.
Multiple choice test items are adaptable to most subject matter content, and they can be
written to assess different levels of the learning domains. Given the versatility of multiple
choice test items, it is not surprising that many standardized tests consist solely of multiple
choice test items. The following are suggestions for writing multiple choice test items:

I.

xS o

Include the best or correct response and three alternatives (distractors) for
each test item.

Include only plausible alternatives that are approximately the same length as
the correct response.

Provide appropriate space for responses on the test or on a separate response
sheet.

Include as much of the test item as possible in the stem of the item. Make the
alternatives as short as possible.

Avoid test items on trivial facts.

Measure only content that has been taught.

Use diagrams, drawings, and pictures when necessary.

Use A, B, and C and neither A, B, nor C sparingly as response alternatives.
Avoid the use of negative words such as NO or NEVER in the stem. When it is
necessary to use a negative word, underline and capitalize the negative word.

Avoid the use of a or an as the final word in the introductory statement. Instead
use a(n).

the best response in the space provided to the left of the item number. The first
statement is answered as an example.

& The primary purpose for maintenance programs of machine equipment is to

Directions: Complete the following statements by placing the letter representing

. extend the critical life

. prolong the physical life

. retard the serviceable life

. increase the use-time factor

Oow>

1. The acceptable variation from an ideal size is

A. allowance
B. dimensional control
C. precision control

M

Figure 13-7. A multiple choice test item is a statement followed by a series of plausible
alternatives.
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The advantages of using multiple choice questions include (1) there is little chance of

guessing correct answers. (2) objective scoring is facilitated, (3) they may be designed to
measure judgment as well as memory. and (4) they can be altered to test many types of
subject matter. Disadvantages of using multiple choice questions include (1) it is difficult
to construct items that measure judgment. (2) an instructor may be measuring a student’s
reading ability rather than knowledge. (3) the items often include trivial information, and
(4) it is difficult to write plausible alternatives.
Matching. Maiching test items consist of two sets of refated information. See Figure 13-8.
In a traditional matching set. items in the first column usually consist of a list of statements
or phrases to be matched with the responses, which may be written or graphic. The first
column containing the longer items should be placed on the left side of the page to facilitate
the ease of reading. The second column containing the shorter responses should be placed
on the right side of the page. The student is required to identify the response in the second
column that matches the statement or phrase in the first column.

For example, the first column might consist of a hist of definitions and the second col-
umn a list of technical terms. The student reads each definition and selects the appropriate
response from the column containing the technical terms. One method of indicating the
correct response is to have students write the letter or number corresponding to the correct
response in a blank space, making it casy for students to record the correct responses and
easy for the instructor to score the items. Graphic materials such as symbols, illustrations,
and charts may also be used in a matching set.

Diractions: Place the letter identifying each type of fastening device in the blank
space. One item is answered as an example.

——__._ Square
Round
. Pan

Oval

~_ W

Figure 13-8. A matching testitem requires the student to match terms with appropriate
ilustrations or words.

The following are suggestions for writing matching questions:

1. Use at least five, but no more than 15 items in each matching set.

2. Include at least three (but no more than five) more items in the column of
responses than are in the first column. State whether item responses may be
used more than once.

3. Include homogenous information in matching lists. Place numbers and dates
in ascending or descending order. and arrange names in alphabetical order.

4. Write clear directions as to the method required for the student to record
responses.

5. Place the columns side-by-side on the same page.
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Advantages of selecting matching test items are that a large amount of information
can be tested in a small amount of space, and they are easy to score. Also, matching
test items are objective and discriminating. Disadvantages result because matching test
items are not the best method for measuring complete understanding of information,
and they are difficult to construct properly.

Identification. An identification test item helps to measure a student’s knowledge
of tools, supplies, or equipment. For example, a student may be required to examine
drawings and/or photographs and then identify them in the blanks provided. See
Figure 13-9.

Directions: Identify the wood moldings. The first item is answered as an example.

1. A C
B~ . D

a
L AN
N

Figure 13-9. An identification test item is used to measure a student’s knowledge of
tools, supplies, and/or equipment.

An advantage of the identification test item is that it measures knowledge of such
factors as the names of tools and materials or the locations of features on a machine. A
disadvantage is that since photographs or graphics are necessary in written identifica-
tion tests, their reproduction may pose a problem for some instructors.

Short Answer Essay. A short answer essay test item requires a student to respond to
a question in sentence and paragraph form. See Figure 13-10. Essay test items have
value in measuring a student’s general understanding of a subject. Essay test items
are difficult to grade objectively, time-consuming for instructors to read, and may
encourage excessive verbalizing on the student’s part. Therefore an instructor seldom
prepares an entire test composed of essay test items.

The following are suggestions for preparing and scoring essay test items:

1. Ask for specific information that can be given in a short paragraph. Decide
what will be accepted as a correct response and determine the value for full
or partial response.

Make sure the item is clear and that the student knows what is expected.

3. Require the student to explain, describe, or provide reasons for the response.



Chaprer 13—Measuring and Evaluating Student Achievement 233

Directions: Respond to the following items as briefly as possible. Use complete
sentences and make your replies clear and direct. The first item is answered as an
example.

Describe the procedure to follow in constructing a partition wall for a typical
one-story house.

%ﬁ*/fwﬁu"lw‘f, Nail atl Aeaders Wmﬁol.t,éw
mw Apau all sZuda /4" en cardin
/m:td#m e ace.

1. Describe the master pattern needed for joists and studs in a typical one-story
house.

Figure 13-10. A short answer essay test item measures a student’s comprehension
of a subject.

Advantages of the short answer essay test item are that they (1) are easy to develop,
(2) provide students with an opportunity to organize and express ideas, (3) provide
the best indication of students’ overall knowledge of certain subjects, and (4) measure
written communication skills. The disadvantages of the short answer essay are that they
(1) may measure students’ communication skills rather that knowledge of the subject,
(2) are difficult to grade objectively, (3) measure a limited number of objectives in a
specific time period. and (4) may encourage excessive verbalizing.

Before scoring essay examinations, conceal students’ names so their identity is not
known during the grading process. Read and grade one item on all test papers before
proceeding to the next item. This process gives the instructor an overview of the aver-
age quality of responses and provides a basis for assigning scores. Some instructors
write the expected response for each test item prior to scoring, and assign a proper
weight to each response by giving points for significant subject matter described
properly by the student.

Electronic Test Bank. An electronic test bank may be developed by using a personal
computer to maintain a file of specific test questions. See Figure 13-11. Electronic files
are developed for test instructions, test questions in a variety of formats (true-false,
completion, multiple choice, matching, etc.), and answers. The files containing ques-
tions are named by their particular subject matter. Using the cut and paste function,
instructions and questions are selected and imported into the test document. Questions
are numbered. Answers for the newly-created test are organized into a test-specific
answer key, which the instructor uses to grade the test.
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ELECTRONIC FILES

BASI? WI‘ELDING 1. SELECT TEST
Question Formats INSTRUCTIONS
True-False

Circle T if the statement is true. Circle F if the statement is false.

Completion
Determine the response that correctly completes the statement. Write the appropriate response in
the space provided.

Multiple Choice

Select the response that correctly completes each statement. Write the appropriate letter in the
space provided.

/’\/\/\/\/\/\/\/\/\

BASIC WELDING 2. SELECT AND NUMBER
WLDNG10 TEST QUESTIONS

True-False
T F 1. Aback weld reinforces a groove weld and provides complete penetration through
the thickness of the joint members.
T F 2. The same weld symbol is used for back welds and backing welds.
T F 3. Mechanical finishing methods used after welding to obtain the desired contour
are designated by a letter placed on the right side of the weld contour symbol.

Completion
_ 1. Back or backing welds provide additional strength to welds.
- 2. Back or backing welds are made on the ___side of a groove weld.
_ 3. A back weld is completed ___ the groove weld is completed.
Muttiple Choice
_ 1. Weld A specifies a leg size of __".
A. 25 C..75
B. .50 D. neither A, B, nor C
_ 2. Part 2542738 is ___in shape.
A. square C. round
B. rectangular D. neither A, B, nor C
L—

BASIC WELDING

3. SELECT ANSWERS AND
Answers Ch 10

DEVELOP ANSWER KEY

T

C

D

4. .1542
S. finishing

W N —

N e T N

Figure 13-11. Electronic files of test items make it possible for the instructor to develop
a comprehensive test.
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For maximum effectiveness, a file-naming system must be developed that allows
guestions to be easily selected and pulfed into the test being developed. By mixing the
questions selected. an infinite number of tests may be developed. Specitic software
for test development is commercially available.

Test Evaluation and Scoring

An instructor should keep a record of the times each test item is missed. This record
provides information necessary for decisions regarding the validity, reliability, and
usability of cach test item. This information can also be used to identify content that
was not learned by students and should be taught a second time.
If an item is missed many times, the following type of analysis should be made:
1. If the test item is missed by both high achievers and low achievers, it probably
contains information that is ambiguous and should be rewritten or discarded.
It the item is missed by the least capable students but answered correctly by
the most capable students in the class, the item is valid, reliable, and discrimi-
nating. If an item is generally answered correctly by both high achievers and
low achievers, it may mean that the item is too easy.

ro

Tests can be used for teaching as well as evaluating. The instructor and stu-
dents can learn much from studying the results of a good test. Time should be
provided in class for a thorough review of the test. Discussion helps to clear
up misunderstandings and provides valuable information to the instructor
and students.

Item Analysis. The instructor should complete a careful analysis of student responses
to the various items on an examination. It is also important to secure student input
regarding the processes used to arrive at both correct and incorrect responses.

Item difficulty and item discrimination are two statistical procedures that have been
developed that enable an instructor to make systematic observations and comparisons
of test items. An item difficulty index represents the percent of students tested who
respond correctly to an item. For example. a difficulty index of .75 for an item indicates
that 75% of the students responded correctly to that item. A high or low item difficulty
index does not, in and of itself, indicate to the instructor that the item should or should
not be included in future tests. The instructor may want some items that all or nearly
all of the students will answer correctly. Also, an item with a low item difficulty index
indicating that a small percent responded to the item correctly does not, in and of itself,
indicate to the instructor that the item is either good or bad.

The instructor may decide that the item is a good item. but that there must be a
better instructional strategy in order that more students understand the content being
tested. On the other hand. the item may have been so poorly worded that even students
who knew the content missed the test item. If the instructor keeps a pool of items for
future use. either in a card file or on a computer diskette, it is helpful to record the
difficulty index for the test item each time it is used.
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The following procedure is suggested for the calculation of an item difficulty index
for a given test item:
1. Separate the test papers into three groups: upper third, middle third, and lower third.
Set aside the middle group and work with only the upper and lower groups.

2. For classes with 30 or fewer students, it is recommended that the test papers
be separated into two groups: the upper and lower groups; no middle group
is used.

3. Record student responses for each group to each item.

Add all student responses and place into the following formula to determine
difficulty index for each item:

6 3

high correct + low correct _9 30
no. of high group + no. of low group 30 )

15 15

Another systematic means of analyzing test items is item discrimination. An
item discrimination index indicates the extent to which student performance on any
specific item correlates with the performance by students on the test as a whole. The
following procedure is suggested for the calculation of an item discrimination index
for a given test item:

1. For each item, subtract the number of correct responses made by students in the
low group from the number of correct responses made by students in the high
group. For example, on item one of the test, six students from the high group
answered the item correctly, and three students from the low group answered
the item correctly. Therefore, the mathematical process would be 6 — 3 = 3.

Difficulty index =

2. For each item, the numerical difference between the high and low groups
would be divided by the number of students in one of the subgroups being
used. The formula, therefore, would be:

6 3
Discrimination index = hlgh correct —low correct _ i ~ 20
no. of high group or no. of low group 15
15 15

The higher the discrimination index, the better. An item which discriminates
perfectly would have all students in the upper group answer the item correctly, and
all students in the lower group answer the item incorrectly. A negative discrimination
would indicate more students in the lower group answered the item correctly than
students in the higher group.

The results of an item analysis process do not provide absolute answers. Item dif-
ficulty and discrimination indices, however, provide information that the instructor
may use to improve test items or the instructional strategy.
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ASSIGNMENT OF GRADES

Grades are an inherent part of the educational process. Most instructors expect grades
to serve as part of the motivation-reward system, as well as provide documentation of
performance or achievement. The evaluation process may involve a number of factors
that must be considered as a student’s course grade is determined. Typically, there will
be test scores, written reports, projects, or other activities, as well as performance test
scores and observational ratings made by the instructor. For example, if a point system
is used to determine grades, one test may have 80 points while another might have 120
points. A student report may be worth 75 points, and the teacher may assign 40 points
for class participation, cooperation with other students, and other attitudinal factors.

It is recommended that the instructor announce grading standards in advance, for
example. 90-100% equals A; 80%-89% equals B: 70%—79% equals C; 60%—69%
equals D: and below 60% equals F. This standard will provide students with an ap-
proximation of their grade at all times.

Translation of Scores into Grades

It is recommended that only raw scores be reported during a course because letter
grades on measures of different weight can be misleading. If an instructor accumulates
a student’s raw scores on several measures during a course, only one translation to a
letter grade is required at the end of a course. Most students and parents can understand
the translation of raw scores or percents into letter grades. Not everyone will be in
agreement with the cutoftf point, for example, between A and B or C and D, but there
is no substitute for the instructor’s judgment based on experience.

The means of arriving at course grades is a compromise between norm-referenced
and criterion-referenced grading. The achievement of one student has no bearing upon
the grades received by other students. In fact, all students could receive the grade of A
if they all had raw scores that could be converted to 90% or higher. Beginning instruc-
tors often have difficulty in establishing expected standards of performance and, as a
result, may find a flexible standard to be advantageous. With a flexible standard, the
instructor would announce that students who receive a grade of 92% or higher would
receive an A, and that students who scored between 80% and 91% would receive ar
least a grade of B. In this way, the inexperienced instructor would provide a degree
of freedom to allow the norm-referencing concept to be used.

For example, if the natural break between a group of high achievers revealed that the
lowest of the high scores was 89% with the next highest score being an 85%, the instructor
might assign the grade of A to all scores of 89% and higher. The B scores might begin at
88%. even though no student received an 88%, and the B range might be dropped down
to 77% or 78%, again depending on the natural break in scores within a class.

Many methods are available to assist in the translation of numerical scores (raw
scores) into letter grades. The easiest approach to communicate to students and parents is
the translation of raw scores into percents. With the development of computer software,
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much of the laborious calculation of percents from raw scores can be handled quickly
and accurately. The use of a computer grade book program also allows the entry of scores
from various evaluation items throughout the course.

As instructors make decisions regarding the extent to which students have learned,
they must give careful consideration to the standards by which achievement is to be
judged. An understanding of fundamental statistical procedures enables an instructor
to analyze test data and draw meaningful conclusions related to student achievement
and instructional effectiveness.



Questions

What is the purpose of written achievement tests?

2. In addition to written tests, what are other systematic means by which an
instructor can assess student development?
3. What differentiates criterton-reterenced evaluation from norm-referenced
evaluation?
4. What are measures of dispersion?
5. What is the difference between a student’s raw score converted to percentage
and a student’s percentile score?
6.  What are the most common types of written test items?
Why would it be inappropriate to administer a 15-item true-false test?
How can item difficulty and item discrimination indices be used in analyzing
and modifying test items?
9. How do tests provide a basis for grades and advancement?
10.  What differentiates formative evaluation from summative evaluation?
['1.  What are measures of central tendency?
12, What are the representations of the width and area of rectangles in a histogram?
13, What tactors should an instructor consider when developing and administering
a performance test?
14. How is validity differentiated from reliability?
15, What are some of the difficulties in writing multiple choice test items?
16.  What are some of the advantages of short answer essay test items?
Activities
1. Explain the use of written tests as an indirect assessment of instructional
effectiveness.
2. Differentiate between measurement and evaluation.
3. Differentiate between criterion-referenced evaluation and norm-referenced
evaluation.
4. Differentiate between formative and summative evaluation.
5. Define the measures of central tendency, which are used to describe student

performance on a test.

239




240 INSTRUCTORS AND THEIR JOBS

6. Calculate the mean, median, and mode, and the range and standard deviation
for a 50-item test.

7. Explain why it is inappropriate to arbitrarily impose a bell-shaped curve to
assign course grades.

8. Explain how an instructor can increase the level of objectivity when assessing
student achievement through observation or performance testing.

9. Define the terms validity and reliability.

10. Prepare a table of specifications for an examination to be given over a unit of

nstruction.

11. Calculate the item difficulty and item discrimination indices for a test admin-
istered to a class.




EFFECTIVE LEARNING
ENVIRONMENTS

UCTORS AND THEIR JOBS

INTRODUCTION

Effective classroom management begins with preparation of the classroom, shop,
or laboratory. Instructors should be sensitive to the appearance and efficiency of
the learning environment. Ignoring the physical appearance of the space in which
students and instructor will be interacting is to ignore an important variable in the
teaching-learning equation.

The instructor who organizes the physical arrangements of the classroom and
laboratory establishes a positive learning environment that facilitates the social in-
teraction between students and instructor, and among students. A carefully laid out
physical environment can reduce or eliminate potential problems. Traffic routes for
entering and leaving a classroom should reduce bottlenecks and crowded conditions,
Instructor planning and organization maximizes the student’s time spent on the task
and minimizes periods of inactivity. The potentially time-consuming task of distribut-
ing materials, taking attendance, or checking out supplies can be done efficiently by
the instructor who anticipates needs and delegates authority.

Regardless of the age of learners, the instructor should develop ways to manage
student behavior effectively. Students accept a variety of leadership styles as long as
a teacher is fair and consistent. Instructors who expect students to succeed and treat
them accordingly are likely to see them succeed. Instructors who expect students to
fail and treat them accordingly are likely to see them fail. Students who are treated as
responsible individuals are likely to become positive learners. Students who are treated
as if they are inherently bad and prone to antisocial behavior, whose misconduct is
seen as evidence of their “‘bad nature,” will probably turn out to be behavior problems.

241
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Instructors should project positive expectations when interacting with students and
treat them the way they (the instructor) would like to be treated. Students also should
understand the reasons for a rule if they are to accept it. Reasons should be commu-
nicated to all students and reinforced individually in private discussion.

INSTRUCTIONAL PLANNING AND ORGANIZATION

Effective instruction demands effective planning and organization. The learning en-
vironment established by an instructor sets the tone for student behavior and student
learning. Research in the area of instructional etfectiveness indicates a high correlation
between effective management techniques, a positive learning environment, and student
achievement. Instructors must give thought to the efficient and effective arrangement
of classrooms and laboratories and make effective use of resources. Instructors should
make changes to avoid problems; give careful consideration to rules, regulations, and
student expectations; and handle most of the routine housekeeping and paperwork
before or after class. The majority of class time should be spent in the instruction and
supervision of learning activities.

Effective instructors are well-organized and well-prepared for teaching, making
assignments, and monitoring student activities. Instructors should make efficient use
of time. During the instructional process, instructors should maintain a high level of
interest and keep instruction moving at a lively pace.

Lesson Plans

A key component of effective instruction is instructional planning. The instructor’s
lesson plan reflects the planning for an instructional period and is essential for es-
tablishing efficient and effective instruction. While the instructor must recognize the
importance of timing and pacing, a measure of flexibility must be maintained since
it is seldom possible to anticipate the amount of time that will be needed for every
lesson element.

Management of Time

Scheduling is the process of establishing the timing and sequence of the various phases
of an instructional program. Scheduling concerns instructor and student activities, as
well as the use of equipment, supplies, and space. It is unrealistic to establish rigid
rules of scheduling. Two instructors teaching the same content to the same level of
students would not necessarily adhere to the same sequence of instruction. Professional
Jjudgment as well as the availability of equipment, nature of classroom and laboratory
facilities, instructor’s teaching load, and nature of the content to be taught are variables
that must be taken into account.

Learner Activities. All types of applications, both mental and physical, are encom-
passed by learner activities, learner participation, and practical work. For example,
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solving mathematical problems and typing a letter are forms of practical work. The two
activities are ditferent in terms of the amount of mental and physical activity. however,
both activities involve the practical application of skills and knowledge.

Long periods of instruction do not promote learner attention unless there is a
considerable amount of variety in the presentation. Short periods of lecture followed
by discussion. questions, and practical activity provides a stimulating environment,
interested students, and greater learning.

Breaks and Rest Periods. Long instructional periods may create problems with
student attention or fatigue. The traditional class length of 45 minutes to 60 minutes
allows the learner a natural break and a change of pace.

Extra Sessions. While there are advantages of scheduling double and triple class
periods, there is a point at which long periods of time devoted to a learning activity is
nonproductive even when breaks are provided. Excessive hours at work often waste
human energy and do not necessarily increase productivity. In some industries, for
example, workers have produced more in a 7- or 8-hour day than they did in a 9- or
10-hour day. It is doubtful whether most students can concentrate on new subject matter
for more than five or six hours per day. In addition, longer class periods may result in
lack of interest and a noticeably decreased level of learning efficiency. Courses that
involve a considerable amount of practical application can sustain student interest over
a longer period of time than courses taught primarily through lecture.

TEACHING-LEARNING ENVIRONMENT

Eftective classroom management begins with the preparation of the physical facility.
The instructor must consider ways of making the classroom and laboratory an attractive
and efficient learning environment. The layout of the classroom and laboratory should
allow the instructor to monitor instructional areas at all times. In addition, the physical
facility should have an instructional area where students can be seated comfortably.

Classroom environments can be improved by careful consideration of the stimuli
(color. furniture. displays, arrangement of scats, cleanliness) that affect student be-
havior. The instructor must be sensitive to the physical environment if learning is to
be maximized. If the instructional area is too warm, cold, or stufty, student learning
will be affected adversely.

Prior arrangement of chairs in accordance with the type of instruction planned
saves instructional time. For example. a different arrangement of chairs would be
required for a film than would be necessary for a group demonstration. The nature of
the learning environment affects student interest and attention.

Starting Classes

The way the class period begins often sets the tone of student attention and interest,
which has an impact on student learning. The businesslike atmosphere established



244 INSTRUCTORS AND THEIR JOBS

by the instructor when starting a class has a direct effect upon students’ attention and
attitude toward the instructional process. Unnecessary delays and distractions, whether
caused by the physical environment or the instructor’s management style, impact on
the teaching-learning process.

Roll Call. An instructor may wish to call students’ names out loud in order to identify
them more readily during the first several class periods in the school year. Valuable
instructional time, however, can be wasted when taking and recording attendance.
Attendance can be taken quickly by using a seating chart, which identifies where
students sit. In some situations, it may be preferable to distribute a form on which
students sign either their name or their initials after their name.

Written Instructions. Instructors should establish ways in which written instructions
are distributed and retained by students. If instructional material is not readily avail-
able through textbooks or reference materials, instruction sheets should be prepared,
duplicated, and distributed to students.

Placing handouts on a table next to the entrance to a classroom or laboratory is an
efficient way of distributing instructional materials. When the instructor refers to the
material later in the period, students will have the material at hand.

The break between classes may be used to distribute instructional materials to each
student’s desk or work station. If a large amount of written instructional material is to
be used during a course, the material should be placed in notebooks or folders before
being distributed to students. Handouts can also be prepunched prior to distribution
so they fit into students’ notebooks to promote organization.

Oral Instructions. Learning can be made more efficient when the instructor plans the
oral presentation. As the instructor provides instruction, a few questions help test the
level of understanding among individuals in the class before proceeding to the next part
of the lesson. Looking for signs of student restlessness and boredom, the alert instructor
recognizes the need to change the pace or perhaps take another approach to the lesson,
which may make the difference between a dull or an interesting class session.

Distribution of Tools, Equipment, Supplies, and Materials. When the instructional
situation requires the use of tools, equipment, supplies, and materials, it is important
that these items be available and in the quantity needed for the learning activity. Fre-
quently used tools should be available at work stations in convenient cabinets or on
open panels. Special instruments may be kept in locked cabinets.

The U.S. Naval School in Norfolk, Virginia has used individually-fitted tool drawers
with excellent results. In each drawer, the student has all tools required for carrying
out an activity, thus enabling the learner to concentrate on the task to be accomplished.
By merely glancing at the open drawers at the end of each instructional period, the
instructor can see if any tools are missing. If a tool has been broken or misplaced,
responsibility can be determined, and the tool can be replaced or recovered. In addi-
tion to preventing the loss of tools, this system eliminates confusion and time lost by
students and instructors.
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IMPACT OF ENVIRONMENT ON LEARNING

Physical conditions within a classroom or laboratory impact on student interest and learn-
ing. Teacher interest in students, the subject, and the classroom area helps to establish
the tone for student learning. Instructor expectations and modeling can bring about the
desired learning environment with a minimum of rules and regulations. Student misbe-
havior can be minimized by reinforcing expected behavior and quickly extinguishing
undesirable behavior. Monitoring student behavior is carried out effectively by instructors
who position themselves in a way that permits eye contact with all students. Students
who know that the teacher is observing them are less likely to misbehave.

Distractions

Instructors of effective educational programs should attempt to minimize interruptions
during a class period. For example. the administration should be careful about the use
of intercom devices that interrupt a class period. Also, colleagues should be sensi-
tive about entering another teacher’s classroom and distracting the normal learning
process. Sending messengers into classrooms to deliver notes and information should
also be avoided. Usually, this kind of information can be delivered at the beginning
or end of a class period.

Time of Day. Learning is accomplished more easily at certain times of the day. Learning
varies with individuals, content, and the amount of activity involved. Some individu-
als work better later in the day, while others do their best work earlier. Generally, it is
better to schedule more complex learning activities during morning hours. Also, the
period following a meal is not effective for films or lectures.

Instructional Aids

Instructional aids should be set up prior to the class period. When this is not possible, plan
the instructional period so that the equipment can be set up when students are occupied
(working a problem, preparing an assignment, planning a learning activity or project).

Instructors should prepare before class and look for ways to save valuable class
time. For example, transparencies should be arranged in the proper order prior to
class. An instructor can also save time when using the chalkboard. For example, if
the lecture develops an idea by using sketches on a chalkboard, it may be desirable to
put part of the sketch on the board prior to class. Rough sketches made in advance on
paper help the instructor to plan where these will be located on the chalkboard space
during the instruction.

Amount of Content to Cover

Instructors must also decide the amount of content to be covered in a period of time.
The primary mission of an instructional program is to facilitate the development of
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desirable attitudes and to assist students in gaining competencies related to both
mental and physical skills. The value of an instructional program cannot be measured
by the amount of the content in the curriculum. Schedules crowded with lectures and
demonstrations often result in little learning when insufficient time is allowed for
students to consider and apply the content. Instructors should eliminate nonessential
content and allow more time for reinforcement, summarization, and repetition on
essential points. Each item of subject matter in the course should be challenged on
the basis of whether or not it is needed for the student to achieve competence in the
objectives of the program.

Application of Theory

There should always be a planned relationship between informational content and
application. As an instructional program is planned, the relationship of theory to
practice must be considered. Sound principles of teaching and learning require
certain basic and prerequisite knowledge prior to the introduction of new concepts
and principles. Also, application should follow soon after the presentation of infor-
mation to increase understanding and strengthen the associations that are essential
for effective learning.

Dividing instruction into small units followed immediately by periods of ap-
plication is recognized as sound educational practice. For example, mathematics,
machine operations, and electrical principles should be taught over a considerable
period of time, enabling each element to be applied. Essential principles should be
spread throughout the course and applied to practical problems as they occur in the
instructional process.

Influencing the Rate of Learning

Experienced instructors realize that the rate of learning decreases rapidly when stu-
dents are kept in a passive classroom setting with an extensive amount of lecture for
periods of time that exceed their attention span. The point at which the rate of learn-
ing decreases rapidly may be after as little as 10 minutes or 15 minutes of lecture. If
provisions are made for strengthening the learning process by practical application,
discussion, summation, questions, and tests, a much longer period of instruction may
be used. These periods of application or practical work should follow as closely as
possible the presentation of related information, procedure, or concepts. Short periods
of application in each period of the daily schedule are desirable. In any event, some
practical work should be included in every day’s plan.

The effective instructor is an effective manager of facilities, equipment, materials,
supplies, and the instructional process. The instructor’s behavior and expectations of
students establish the environmental conditions that have a substantial impact upon
the learner’s attitude and interest.
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As the instructor considers the establishment of an eftective learning environment,
some attention should be given to the following:

i

"

‘)

Keep lectures and presentations shott. Provide for questions and discussion.
Reduce nonessential content in order to allow time for review, discussion. and
application of the most important content.

Allow breaks between periods for both a change of pace and time to consider
instruction. The scheduling of changes of pace and breaks has a positive impact
on learning.

Keep the instructional day at a reasonable length. This may be supplemented
by additional practical application or individual study after the more formal
instructional period.

Schedule the most complex and demanding intellectual work in the morning.
Avoid scheduling lectures and films or other more passive instructional ap-
proaches after a meal.

Provide for maximurn variety in teaching through the use of a variety of teach-
ing methodologies, well-planned applications. and well-selected instructional
aids.

In the final analysis. the instructor is most effective when the student takes respon-
sibility for learning and is motivated to seek answers to problems. Ultimately, the
instructor becomes a director of learning rather than a dispenser of information.
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REVIEW

Questions

1. What is the impact of instructor expectations upon learner behavior?

2. What is the relationship between lesson planning and scheduling of the in-
structional process?

3. What are the positive and negative relationships between the length of a class
period and student learning?

4. How does classroom and laboratory arrangement influence student behavior?

5. How can an instructor minimize the time involved in taking attendance?

6. What techniques can be used to increase etficiency related to the distribution
of handouts?

7. If the instructor does not have time to set up instructional equipment prior
to the class period, how can this be done during the period without wasting
time?

8. What is the relationship between the amount of content covered and student
learning”?

9. What is the relationship between student attention span and student learning?

10.  What are the two basic elements of effective instruction?
11.  What are some of the classroom stimuli that affect student behavior?
12.  What effect can changing the pace of delivery have on oral presentations?
13. When should instructional aids be set up?
14, What are some approaches an instructor might employ to influence the rate
of learning in a positive manner?
15. What are three ways an instructor may take the roll?
Activities

1. Describe the primary components of an effective learning environment.

2. Describe the relationship between planning and time scheduling within a class
period.

3. Explain the relationship of learner activities to student interests and learning.

4. List five conditions within the classroom and laboratory that the instructor

can control that could have a positive effect upon a student’s attitude toward
learning.

249
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5. Describe the means by which a seating chart can be used to take roll and
facilitate the instructor’s learning of student names.

6. Describe a system that can be used to distribute handouts without taking class
time.




SUPERVISION AND
ON-THE - JOB TRAINING

INSTRUCTORS AND THEIR JOBS |

INTRODUCTION

On-the-job training (OJT) is over-the-shoulder coaching by a supervisor as a trainee
works and produces a useful product or provides a service. In one sense, the applica-
tion step of a lesson is simulated OJT. This may include the application of information
following a classroom demonstration or may consist of a more extensive phase of
instruction. See Figure 15-1. For example. in a teaching methods class, application
is provided when a prospective teacher gives a brief lecture or provides a practice
demonstration to the rest of the class. Application of the basic principles of instruc-
tion also occurs when a prospective teacher writes a lesson plan, designs a teaching
aid, or prepares a test.

Projects and exercises used in a course of study are often designed to provide for
the application of knowledge in the development of on-the-job skills. Work on such
projects may be similar to actual work on the job.

On-the-job experience is more easily simulated in the classroom with some sub-
jects than with others. Job standards and skills in keyboarding and shorthand can be
established in the classroom. [t is more difficult to simulate actual working conditions
with subjects such as the building trades and production line work involving heavy
equipment.

OJT ORIENTATION

OJT is continuous in many work situations. Such factors as turnover of personnel. changes
in work tasks, changes in products, reorganizations, and expanding work programs make
OJT a permanent part of most organizations’ activities. See Figure 15-2. Generally,

251
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the supervisor has the major responsibility for OJT although this responsibility may
be shared by others. If the individual is to be trained effectively and economically on
the job, and at the same time not interfere with the production work schedule, the OJT
supervisor should:
1. Provide opportunities for realistic learning experiences. Give less experienced
personnel a chance to do the job, perhaps under the supervision of a skilled worker.
This technique provides a more versatile work force and better team effort.

2. Use slack periods for instructional programs. Slack periods provide good oppor-
tunities for instruction at lower cost. Instruction can be beneficial if it is carefully
prepared, is made known to trainees in advance, is provided fairly to all trainees
who need it, and becomes a regular and effective part of the daily work.

3. Provide trainees with new technical information. Knowledge of technological
changes being considered broadens the trainee’s concept of the job, motivates
preparation for new assignments, and facilitates proper use of the new process.

4. Maintain an open attitude toward trainee suggestions. Trainees have many ideas for
improving work conditions, tasks, and products. Establish an atmosphere where
trainees are encouraged to think, improvise, and improve work methods.

PROGRESSIVE LEVELS OF APPLICATIO

Level |

Mental application
during the presentation
of a typical lesson.

Exgplanations,
questions, illustrations,
and discussions that
cause the student to
mentally apply content
being learned.

Level I

Application in a
typical lesson.

Student applies
theory and steps of
procedure to small
elements of a course.

Accomplished
through assignments,
experiments, and
problem solving
directly related to the
content presented in
the lesson.

Level HlI

Application in a
course.

Student applies
elements of content
theory and
procedures.

Accomplished through
comprehensive
problems, practical
assignments,
specially designed
projects, experiments,
and the use of theory
and procedure in a
variety of ways. Case
studies and practice
sessions in
supervisory and
instructor preparation
programs provide
good application.

Level IV

On-the-job
application.

Student or employee
applies the content
(skills, knowledge,
and attitudes) to
actual production of
service work on the
job with only
over-the-shoulder
coaching by instructor
supervisor.

Accomplished through
actual employment in
the occupation with
coaching, upgrading,
and job rotation as
required to meet
occupational
standards and
changing conditions.

Figure 15-1. Knowledge and skill taught in a course of instruction involves progressive
levels of application.
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CHANGE OF JOB LOCATION

LATE ARRIVALS OF
REQUIRED MATERIALS

NCLEMENT WEATHER

SEASONAL CHANGES
IN WORK SCHEDULE

SPECIAL EVENTS

EQUIPMENT REPAIR

OR OVERHAUL $SLACK WORK PERIODS

CHANGE IN
PRODUCT OR PROCEDURE

Figure 15-2. Job-related factors allow time for OJT without interfering with the production
work schedule.

OJT METHODS

The difference between providing OJT instruction and a more formalized instructional
situation is that the former typically occurs in short periods of time when the trainee
needs the information. Supervisors who provide instruction must learn flexible in-
structional planning and instructional execution.

Planning of OJT Instruction

The supervisor who must instruct on the job should analyze the work task to be
learned. Steps of procedure are inherent in the process of carrying out any work task,
and the supervisor must be able to identify and communicate each step in a manner
that allows the trainee to perform successfully. See Figure 15-3. After analysis has
been completed, the supervisor develops a plan tor teaching the content involved in the
performance of the task. For simple tasks, the instruction can be completed in minutes.
For complex tasks, instruction may be spread over a period of time.

As the supervisor plans for the instructional process, a lesson plan should be de-
veloped that includes (1) an overview and rationale for doing the task efficiently and
effectively; (2) a list of tools, materials, and aids necessary for explaining the task to
be accomplished; (3) an outline of the content to be covered in an efficient sequence;
(4) a list of key questions over difficult-to-understand points; (5) an opportunity for
the trainee to carry out the procedure under supervision; and (6) a test of key points
presented in the lesson. See Figure 15-4. The supervisor should also consider using a
trainee instruction sheet that summarizes the process to be learned and provides written
material that can be used as a reference when the supervisor is unavailable.
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OJT STEPS OF INSTRUCTION

< DESIRED LEVEL OF PERFORMANCE »

PROVIDE FOR FURTHER PRACTICE ON THE JOB
AND DEVELOPMENT OF REQUIRED LEVEL OF SKILL.

EVALUATE FINAL RESULTS OF TRAINING PROGRAM
5 | USING INVENTORY AS A GUIDE FOR
ASSESSING PERFORMANCE.

PROVIDE INSTRUCTION ACCORDING TO PLAN AS
MODIFIED BY WORK SCHEDULE.

3 | PLAN AND SCHEDULE REQUIRED INSTRUCTION.

COMPARE EACH PERSON'S SKILLS AND KNOWLEDGE
2 | WITHINVENTORY TO DETERMINE NEEDED
INSTRUCTION.

PREPARE AN INVENTORY OR ANALYSIS OF SKILLS
1| AND KNOWLEDGE REQUIRED FOR SUCCESSFUL
PERFORMANCE OF ASSIGNED WORK ON THE JOB.

« PRESENT LEVEL OF PERFORMANCE »

Figure 15-3. An effective OJT supervisor uses a plan to provide instruction to
trainees.

Execution of OJT Instruction

A supervisor should attempt to put the trainee at ease. If the trainee is under too
much tension because of a fear of failure, it is difficult for the communication
process to be carried out effectively. The supervisor should be friendly, relaxed, and
behave as if on-the-job instruction is a natural event. Supervisors should provide
unhurried instruction. They should begin with easy-to-learn information, such as
tool and equipment locations, the schedule, or job rules and regulations.

It is helpful if the supervisor is aware of the trainee’s initial level of job compe-
tence and what experience and skill the trainee has that could transfer to a specific
task. The supervisor should set the stage for training by pointing out the relevance
of the task to be learned and the advantages from the trainee’s point of view.
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OJT LESSON PLAN OUTLINE

LessonPlan . . e
Content from Analysis __ N - e
Supervisor o S [

Tools and Equipment Needed
1 o 4. o
20 5 . S
3 o 6

Step 1 Obtain background information and arouse student interest.
Step 2 Present job.

Steps Key Points

R B R

Step 3 Practice job.
Allow trianee to demonstrate job.
Ask questions and correct errors
Step 4 Assign job. Date:

Figure 15-4. An OJT lesson plan should inciude a logical progression of key tasks to
be discussed by the supervisor.

After the supervisor has all materials and tools and the trainee is ready, the content
of the lesson can be presented. One step should be demonstrated at a time, and the steps
must be in proper sequence. The supervisor must explain, demonstrate, test. and make
provisions for application. It is important to emphasize key points and communicate
efficiently and etfectively.

In OJT instruction, these suggestions may be helpful to supervisors:

1. Provide the trainee with a chance to devote tull attention to the task.

2. Do not be too quick to suggest changes on minor items. The trainee develops
a better self-concept if permitted to complete the task even if there are small
problems that must be worked out. An overeager supervisor pointing out each
performance flaw has an adverse effect on learning.




256 INSTRUCTORS AND THEIR JOBS

3. Correction or criticism must be directed at the incorrect act, not at the trainee.

4. Keep emotional control. The supervisor who becomes too tense or egotistic
does not help the trainee. Observe and act in a calm manner.

5. Always follow instruction with questions. Ask trainees to explain the procedure
or give reasons for their actions.

Follow-Up of OJT Instruction

After periods of independent work, it is important to engage in follow-up activities.
The follow-up procedure allows the supervisor an opportunity to provide assistance
if needed and to be assured that incorrect procedures do not become habits.

In the initial follow-up phases, the trainee should be observed frequently and pro-
vided with encouragement and an opportunity to ask questions or make suggestions.
In most situations, the frequency of follow-up and review is needed less as the trainee
functions independently.

Job Rotation

Job rotation involves placing a trainee temporarily in another job for the purpose
of training. Job rotation tends to slow down production and create some confusion;
however, disadvantages are offset by having more than one person capable of doing
a specific job.

OJT Coaching

OJT coaching involves analyzing trainees’ performances that can be improved,
correcting improper or dangerous practices, discussing the work with the trainees
to get their points of view, and providing assistance and encouragement as train-
ees attempt to improve performance. The act of OJT coaching suggests a degree
of criticism that the trainee may resent. Even though coaching is difficult, it is a
major OJT method to be mastered. Advantages of coaching include:

1. Coaching can be provided at the moment it is needed.

2. Coaching tends to be practical and realistic.

3. Trainees are motivated to learn because of an immediate need to know.

4

Supervisors can easily identify specific performance deficiencies in trainees
and take proper action.
5. Results of the training are readily apparent because the trainee is working
with actual equipment, and the finished work can be judged.
Perhaps the most vital element in OJT coaching is timing. Trainees must
be allowed to develop their own skills, and they must do this by practice. The
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skilled supervisor analyzes each worker’s performance progress continually so
that guidance may be given when it is needed. Too much supervision, however,
is to be avoided.

Learning is an emotional. an intellectual, and a physical experience. and all
learning is affected by human relations on the job. The supervisor should take time
to set the standards for the job and make sure those standards are understood. An
atmosphere of mutual trust, respect, and approval must be created. Progress should
be recognized and a word of encouragement used whenever it is deserved, especially
with new trainees.

Questions may be used to focus the trainee’s attention on key steps of procedure.
A series of questions can lead the trainee through a procedure, thus developing confi-
dence and ability. Questions are valuable when determining an individual’s readiness
for the next task.

OJT Progress Charts

Individuals involved in OJT have different degrees of skill and knowledge. Some
may need instruction in basic elements of the occupation while others may need
only specialized instruction. To ascertain the needs of each individual, the skills and
knowledge they possess must be compared with the present and future requirements
of the task expected.

Time and effort can be expended on unnecessary instruction. This often leads
to the neglect of instruction that is vital. A proper use of OJT progress charts is one
answer to this problem. An OJT progress chart helps spotlight training needs and
records trainees’ progress.

The objective of an OJT progress chart is to compare the present abilities of trainees
against present and future requirements of the assigned job. An OJT progress chart
may be made for each block of an occupational analysis, or several blocks may be
included in each chart. See Figure 15-5.

OJT progress charts can be used to decide which trainees will be assigned specific
tasks as they occur on the job. Similar charts are also used with knowledge elements
of content. Records may be kept by indicating results of oral and written tests for
each individual.

The analysis of the occupation, as compared with the demonstrated ability of train-
ees, provides a basic list of OJT needs. Other needs for OJT are revealed whenever
undesirable conditions occur such as poor cooperation, harmful rumors, excessive
complaints, poor housekeeping, unsatisfactory use of safety equipment, excessive
waste of materials, abuse of equipment, absenteeism, insubordination, lack of pride
in quality of work, inaccurate records, and time wasted. Instruction alone may not
solve all of these problems, but an effective OJT program is usually an essential part
of the solution.
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OJT PROGRESS CHART
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Figure 15-5. An OJT progress chart is used by the supervisor to record trainee
achievement of manipulative skills.

FACTORS ASSOCIATED WITH
EFFECTIVE SUPERVISION AND OJT

Effective supervision consists of several key factors that should be integrated with OJT.
High achievement on the job is attributed to two-way communication between super-
visor and trainee, appropriate performance standards, participation in planning and
decision making, team spirit, achievement recognition, analysis of underlying causes
of errors, good working conditions, constructive criticism, atmosphere of approval,
coaching to correct defects, effective delegation, clear instructions and assignments,
and effective training. See Figure 15-6.

Two-Way Communication

Supervisors should do as much listening as talking. Research indicates that employee
motivation grows out of a feeling of worth and self-respect. This feeling is increased
when the supervisor takes the time to talk with individuals and to listen to their ideas
and concerns. The supervisor who is too busy to talk is not getting the best support
and effort from the group. Effective communication is an essential part of OJT.
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TWO-WAY COMMUNICATION
BETWEEN SUPERVISOR
AND TRAINEE

APPROPRIATE PERFORMANCE
STANDARDS

EFFECTIVE
TRAINING

CLEAR INSTRUCTIONS

AND ASSIGNMENTS PARTICIPATION IN PLANNING

AND DECISION MAKING

EFFECTIVE
HIGH TEAM SPIRIT
DELEGATION
FLEGAT! ACHIEVEMENT
ON THE JOB
COACHING TO

ACHIEVEMENT
RECOGNITION

CORRECT DEFECTS

ATMOSPHERE ANALYSIS OF UNDERLYING
OF APPROVAL CAUSES OF ERRORS

CONSTRUCTIVE GOOD WORKING
CRITICISM CONDITIONS

Figure 15-6. High achievement on the job is attributed to key factors that should be
integrated with OJT.

Appropriate Performance Standards

One of the first steps toward effective OJT supervision is to establish appropriate
performance standards against which achievement or work is measured. Occupational
analysis provides a method for systematically identifying job-related skills. The degree
of proficiency expected on the job can be included in the analysis.

Standards should be explained during instruction so each trainee develops the ability
to meet standards. In day-to-day supervision, each trainee should be well-informed
about the specific standards for each task. When this is not done, the trainee may
spend too much time reaching standards higher than are required, or they may fail
to meet desired standards. The result is either increased costs or unacceptable work.
Unreasonable standards discourage trainees and they may quit trying.

Participation in Planning and Decision Making

Participation bears a positive relationship to motivation, cooperation, and team spirit,
and all are needed for high productivity. Since a feeling of worth and self-respect is
essential to motivation and high productivity, participation in planning has a positive
bearing on effective supervision. When trainees have a share in planning their work,
they are more inclined to:

1. attempt to do what is required,

2. support the need for changes and innovations in the work;

3. provide the supervisor with information needed to take action on problems;
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4. provide time-saving suggestions; and
5. work with the supervisor as a willing team member.

Supervisors are responsible for results and at times must make decisions without
guidance from the team. In most cases, decisions receive more support if trainees
believe their ideas have been considered and a decision is reasonable.

Team Spirit

The importance of good human relationships within a group is often underestimated.
Research has shown that high morale and productivity resuit more from good human
relationships than from increased pay, improved physical working conditions, and
other tangible benefits. Supervisors must give careful thought to the relationships
that develop on the job.

OJT helps to build team spirit as individuals train together and find a common
ground for communication and understanding. Strong friendships and loyalties to
the organization come as a natural by-product of the relationships that occur during
well-planned and productive educational programs.

OJT facilitates a higher degree of understanding between the members of the unit
and the supervisor. Success in an OJT situation and the resulting increase in competence
on the job lead to greater job satisfaction and a feeling of belonging to a team.

Achievement Recognition

Trainees often receive little recognition for work well done. When efforts appear to go
unnoticed, the trainee is likely to assume that the supervisor judges the work to be of
little worth or of poor quality. Direct praise through verbal or written comments should
be given immediately for a task well done. Other examples of recognition may include
showing interest in the trainee’s work and noting progress in developing desirable
skills. An OJT progress chart can aid the supervisor in identifying this progress.

When the supervisor takes time to discuss the job and provide OJT coaching, the
trainees are more likely to believe that their work is important and that recognition