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INTRODUCTION
Audiovisual equipment and materials are versatile

tools that can tie used in a variety of ways and that
can help ensure that your lessons will be more effec-
tive and interesting. Overhead and opaque projec-
tors are two audiovisual devices that are especially
valuable to vocational educators since vocational
curriculum changes in respow to the real world of
work. Texts, because they take so long to write and
publish, tannot always be kept up to dates. With
teacher-made .materials prepared for overhead and
opaque projectors, the teacher has a constantly up-
dated "text" always available.

: 1

There are a number of advantages to using these
projectors: (1) they permit the teacher to remain at
the front of the rborn facing the. class; .(2) creative
projection materials can help the teacher present
complicated concepts or processes in a simple, clear
way; (3) visuals allow students to see, as well as hear

, about, the material being covered; and (4) students
can be involved in the classroom activities by pre-
paring materials or operating the equipment. The
opaque and overhead projectors can be used at any

-.point in the lesson (introduction, body, summary) and
di they can be iery effeavely used in combination with

other types of media.

This module is designed to help ou become com-
petent in operating overhead and opaque projection
equipment, and in using overhead and opaque mate-
rials to present information in the classroom or labo-
ratory. It will also help you gain skill in determining
when it is appropriate to use the overhead oropaque
projector for a particular lesson.

It should be noted that the overhead projector is
particularly suited to lessons or presentations given
to large groups. This device ,has.considerably less
use in individualized, self-paced instructional pro-
grams, where the teacher gives fewer, if any, formal
lessons or lectures.

Many vocational programs no longer use the
opaque projector. If you and your resource person
decide that the opaque projector can make a valu.
able contribution to your instructional effectiveness,
you will want to complete those sections of the mod-
ule dealing with the use of the opaque projector.
Otherwise, you may choose to complete only those
experiences dealing with the overhead projector.



ABOUT THIS MODULE

Objectives
_ .

Terminal Objeolliec in art actual teaching situation, pre-
sent ihforMatiOn With Overhead. ariCitcr opa4Ue.Materials.s
Yolk perforthante Will Oeaeaciseed by yoUr reteurce Per-
son, using the Teacher Performance ASsesSment Foreri,

, pp. 5-1;- 52,

Enabling Objectives:
1. After completing the required reading, set up and op-

erate overhead equipment (Learning Experience 0.
2. After completing the required reading, present informa-

tion with overhead materials and equipment in a practice
situation (Learning Experience II).

3. After completing the required reading, set up and op-
erate opaque equipment (Learning Experience III).

4. After completing the required reading, present informa-
tion with opaque Materials and equipment in a practice
situation (Learning Eperience I.

Prerequisites
To complete this module, you must have competency in
developing a lesson plan and in selecting student instruc-
tional materials. If you do not already have these compe-
tencies, meet with your resource person to determine what
method you will use to gain these skills. Orte yption is to
coMplete the information and practice activities in the fol-
lowing modules:

Develop a Lesson Plan, Module B-4
Select Student Instructional Materials, Module B-5

Resources
A list of the outside resources that supplement those con-
tained within the module follows. Check with your resource
person (1) to determingethe availability and the location of
these resources, (2) toJocate additional references in your
occupational specialty, and (3) to get assistance in setting
up activities with peers or observations of skilled teachers,
if necessary. Your resource person may also be contacted
if you have any difficulty X/ith directions or in assessing your
progress at any time.
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Learning Experitence I
Required

An overhead projector to set up and operate.
A projection screen to use with the projector.
Materials (e.g., transparencies. a pointer) for use in
setting up and operating the projector.
A measuring device (e.g., ruler, yardstick, tape mea-
sure) for use in setting up,the projector.

Optional
An audiovisual experNith whom you can clikuss
the uses and operation of overhead projectors.
An audiovisual equipment dealer whom you can visit
or write to concerning current dverhead projector
equipment and supplies.

Learning Experience II
Required a

An overhead projector to use during a lesson.
A projection screen to use with the projector.
Materials (e.g., transparencies, a pointer) with which
to present information in a lesson.
A resource person to role-play a student to whom
you are presenting a lesson and to evaluate your
performance in using overhead materials to present
information.

4
OpAgnal

A resource person to review the adequacy of your
lesson plan.
A teacher skilled in presenting..information
overhead materials whom you can observe.

Learning Experience III
.Required

An opaque projector to set up and operate.
A projection screen to use with theprojector.
Materials (e.g., book pages, pictures, coins, dia-
grams) for use' in setting 'bp and operating the pro-
jector.

using



A measuring device (e.g.: ruler, yardstick, tape
measure) for u_se in sptting up the projector.

Optional
An audiovisual expert with whom you can discuss
the uses and operation of opaque projectors.
An audiovisual equipment dealer whom you can visit
or write to concerning current opaque projector
equipment and supplies.

Learning Experience IV
Required

An opaque projedtor to use during a lesson.
A projection screen to Ltsg With the projector.
Materials (e.g., book pages, pictures, coins, dia-
grams) with which to present information in a lesson.

A resource person to role-play a student to wbOrr
you are presenting a lesson. and to evaluate your
performance in using opaque materials to present
information.

Optional
A resource person to review the adequacy of your
lesson plan.
A teacher skilled in presenting information with
opaque materials whom you can observe.

Learning Experience V
Required 4

An actual teaching sitjation in which you can pre-
.aent inforMation with overhead and/or opaque mate-
rials.

A resource person Co assess your competency
in pregenting information with overhead arid/or
opaque materials.

General Informatidn
For information about the general organization of e3ctt
performance-based teacher education (PBTE) mo Ole,

,94general procedures for its Use, and tOrminology t t is
Ciommori to all the modules, see' About Using the N iopal
Center's PBTE Modules on the inside back cover. or more
in-depth information on how to'use the module&in teacher/
trainer education program& you mtwish to refer tO three
related documents:

The Student Guide to Using .Performance-Based Teacher
Educatidn Materials.is designed to help orient preservice and
inservice teachers and occupational trainers to PBTE in gen-
eral and to the PBTE materials.

The Resource Person Guide to Using Performance-Based
Teacher Education Materials can help prospective resource
persons tc; guide and assist preservice and inservice teachers
and Occupational trainers in the development of professional
teaching competencies through use of thp PBTE modules. It
also includes lists of all the module competencies, as well as a
listing of the supplementary resources and the addresses
where they can be obtained.
The .Gulde'to the Implementation of Performance-Based
TeacherEducation is designed to help those who will adminis-
ter tie PBTE program. It contains answers to imolementation
questions, possible solutions to problems, and alternative
courses of action.
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Learning Experience I

OVEFIVIEW

Enabling
Objective

Activity

Activity

2

I Optional
Acti4vity

4411 110

40.1711-
IF Optional -

Actvity

411 I.

After completing the required reading, set up and operate overhead
equipment.

You will be reading the information sheet, Operating the Overhead Pro-
jector, pp. 8-11.

You will be setting up and operating an overhead projector by completing
the exercises specified in the Overhead Projector Worksheet, pp. i 3-16.

You will be evaluating your Competency in setting up and operating the
overhead projector, using the Overhead Projector Operation Checklist, p. 17.

You may wish to locate and meet with a person with expertise in the area of
audiovisuals for the plirpose of discussing further the uses and operation
of the overhead projector.

You may wish either-to visit an audiovisual equipment dealer or to write to a
dealer for catalogs describing the latest types of equipment and supplies
available.

7
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Activity The overhead projector is basically a simple piece of equipment that, once
learned, takes little time or trouble for the teacher to use. To learn how to setup
the overhead projector in a classroom and h;,w to operate and maintain the
equipment so it will provide clear, sharp pictures, read the following informa-
tion sheet.

OPERATING THE OVERHEAD PROJECTOR

Projection Principles
The typical overhead projector, as shown in figure

( 1, uses an indirect projection system. This simply
means that the light is not traveling in a straight line
from the bulb to the screen, but instead is redirected
by mirrors before reaching the screen. The lamp is
tl e light source, and this light is redirected by mirror
A so that it passes straight up through the table. The
transparent material to be projected is placed on that
table, so that light passes through it, also. The pro-
jected image travels straight up to the projector head,
where it is again redirpcted by mirror B, so that it
travels to the screen. The light is so intense thal the
overhead projector can be used in a normally lighted
classroom.

Projector Placement
Because the projector has a short focus lens, you

can project a large image on a screen from a short
distance. For example, at a distance from screen to
projector of 12 feet, you can get a picture size of 8 feet
by 8 feet. Thus, the projector should be placed at the
front of the room. Some authorities recommend that
the teacher be seated next to the projector so that
he/she (1) does not block the students view of the
screen, (2) can change transparencies easily, (3) can
point to items of importance, or (4) can write on the
transparency. In this case, you need a loW table or
stand on which to place the projector.

Others, who use the overhead projector regularly,
suggest that, when the overhead is being used to
present part of the material for the lesson, the teacher
needs to be mobile, rot in a stationary position. In this
case, a higher stand would be needed, one that
allows you to write on the transparency and read the
transparency comfortably while standing.

9

Projection Materials
The materials that can be projected by the over-

head pl-ojector include any materials that are trans-
parent (i.e., materials through which the fight will
pass). The most common type of material used is the
10" by 10" acetate transparency. Transparencies can
be machine-produced through the use of a variety of
duplication processes, hand-produced through the
use of grease pencils or special audiovisual felt-tip
pens, or commercially produced.'

Transparencies are simply placed on the projec-
tion table so that the image appears right side up to
the teacher who is facing the class. Usually, trans-
parencies are mounted on cardboard frames to make
them easier to handle. Mounting the transparency on
a cardboard frame is especially desirable when the
transparencies will be used repeatedly. The frame
also provides space for jotting down thought-stimu-
lating notes or key pointl that are to be made during
the presentation.

1. To gain skill in producing transparencies, you may wish to refer to
Module 6-6. Prepare Teacher-Made Instructional Materials.

lu



Acetate can also be purchased in 25' to 50 rolls.
The roll is placed on the machine via especial at' -,ch-
ment, providing the teacher with a continuous writing
surface. Writing dn this acetate requires the use of a
china marking pencil (grease pencil) or felt-tip pens
made especially for this purpose. The marks left on
the acetate by these writing instruments can be read-
ily removed by using a soft Cloth moistened with
carbon tetrachloride (cleaning fluid).

Operation Procedures
The overhead projector is a simple machine to

operate. Usually, there is just a single switch that can
be placed in one of two or three positions. In older
machines the positions are off, fan, and ramp;
newer machines the positions are off and on.

The bulb in an overhead projector is very powerful
and, thus, gets very 'hot. When the switch is posi-
tioned at fan, lampor on, the fan is on, keeping the
machine cooled. On the newer machines, when the
projector is turned to off, the fan continues to operate
and then turns itself off automatically When the bulb
cools down. On older machines, never turn the pro-
jector completely off immediately after using it. Al-
ways turn it first to fan and allow the fan to run a few
minutes in order to cool the lamp down.

Picture-size adjustment is also simple. To enlarge
the image on the screen, move the projector away
from tile screen. To reduce the image on the screen,
move the projector closer to the screen. To raise or
lower the position of the image on the screen, either
adjust the extendable legs at the front of the machine,
or adjust the tilt Of the mirror in the lens head.

To focus the screen image, simply raise or lower
the lens head. Obviously, these are general operat-
ing procedures. Before attempting to operate any
specific model of overhead projector, it is a good
idea to check the operating manual for that model.

Projection Screen
Ideally, the screen used with the overhead pro-

jector should be 70" by 70", assuming you have a
standard-sized classroom. There are three basic
types of screens: matte, glaSs beaded; and lenticu-
lar. A matte screen looks like a dull white cloth and
will provide a good, bright picture over a wide
viewing angle. In other words, persons seated at
the center of the room and at either side of the
room will see the same bright picture. A glass
beaded screen, has a surface covered with tiny
glass beads. It gives a much brighter picture than
the matte screen, but only to persons seated along
the line of projection. The lenticular screen has
tiny ridges molded into the surface. It gives a bright
image to viewers from all angles. The lenticular

screen is probably the best screer to use with the
overhead projector (if you have a choice) since it
provides a bright itnage suitable for viewing in a
normally lighted room.

Whichever screen you use, students need to be
seated so that all have a good view of a clear
picture. It is usually recommended that, if possible,
you mount the screen on the wall in the corner of
the front of the room nearest the windows. Since
,the windows are then behind the screen, glare is
reduced.

The bottom of the screen should be at least is high
off the floor as the level of the heads of the seated
members of the audience so that the teacher and the
projector do not bloCk the audience's view. Prefer-
ably, the top of the screen should, be tilted out from
the wall to prevent distortioNThis distortion, called
the keystone effe .., occurs whe the screen surface
is not perpendicular to the lin of projection. The
result is a distorted image in hich the top of the
image appears larger than the bottom because the
top part of the image is farther away from the pro-
jector. i

Machine Maintenance
The most important step in keeping the over-

head projector in good operating condition has
already been mentioned make sure you allow the
fan to cool the bulb before turning the projector off
and putting it away. The bulb has a life expectancy
of approximately 75 hours, but if it is bumped or
jarred while it is hot, the filaments may fuse to-
gether. If this happens, the bulb will probably burn
out the next time the machine is turned on.

10 1 1



Whenever you use ihe overhead projector, make
sure you have a spare bulb available. It is very frus-
trating to have
prepared or
selected
transparencies
that illustrate
your lesson
perfectly, only to
have the bulb
(your only bulb)
burn out hialfwap
through your
presentation,

To change the bulb, unplug the machine, and wait
until it is cool, In some projectors, the bulb can be
reached by opening a ide panel in the body of the
projector. In others, you:simply tip back the head and
projection table assemtily to gain access to the bulb
and mirrors. Pull the bulb up out of its spring-loaded

socket. Use a cloth to handle the new bulb during
replacement since fingerprints or other foreign sub-i
stances on the bulb cause light to be reflected back
into the bulb. This increases the heat and shortens
the bulb's projection life.

Some late-Model brojectors have a second bulb
built right into the equipment. If a bulb does burn out,
all you have to do is turn a lever on the control panel
and a new bulb moves into place.

Your only other maintenance ,concern is keeping
the glass parts of the machine (table and lens head)
clean. You can prevent the table from getting dirty by
protecting it with a.sheet of clear plastic before pro-.
jecting real objects. lf the lens or table gets dirty, it
may be cleaned with a soft, lint-free cloth that has
been dampened with lukewarm water containing a
mild detergent. You may find it even more convenient
to have a spraycan of commercial glass and mirror
cleaner handy for this purpose.

1 1 1 2





The following worksheet is designed to help you beCome competent in operat-
ing the-overhead projector. No one need see this worksheet unless you
choose to show it to someone, so do not be reluctant to record what actually
happens, right or wrong. The sheet is not intended to show proof that you did
everything perfectly the fiist time-, it is intended to help you to organize your
knowledge about the operation of overhead equipment, to point out to you
where you have gaps in your knoiMedge, and to help you determine how to fill
those gaps. Completed thoughtfully and thoroughly,, this sheet should make an
excellent reference for You in the future. Read the directions c4refully and then
complete each of the 21 exercises.

OVERHEAD PROJECTOR WORKSHEET
Directions: Locate a over ead projector, a screen to use with the projector, a sheet of clear acetate, an
audiovisual felt-tip pen, a cher-made or commercially produced transparency; and a megsuring device
(e.g., ruler, yardstick, tape asure). Arrange for this equipment and material to be placed in the room in
which you will be working with t ern. Complete each of the following exercises using the actual equipment and
materials. Each exercise requires a short response. Please respond fully, but briefly, and make sure you
respond to all parts of each item. Do not answer'sim ply YES or NO; explain your responses,,Should you have
any.difficulty with an exercise, make a note of that problem.

, 1 ..What is the make and model of the overhead projector with which you are working?

2. Is there an operating manua- I? Does it contain any information that is different from, or was not
covered in, the information sheet? If so, briefly describe that information.

3. What type of table is being used to hold the projector (portability, height, etc.)?

4. Describe the overhead materials that you are using.

5. What type or brand of felt-tip pen are iyou using? What color ink does it have?

13



6. Describe the type of screen with which you are working (matte, beaded, or lenticular; how is it
mounted; what size is it; etc.?).

7. Set up the screen for use. Briefly describe any special procedures involved (e.g., "There is a release
button that must be pushed."). If the screen is portable, where have you placed it and why?

8. What type of lighting are you using in the room? Is this type of lighting appropriate for using the
overhead projector? Why or why not?

9. Locate the projection lamp. Remove it from the projector, and then replace it. Describe the lamp's
location and the procedure for removing it.

1
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10. Locate the on/off control on the projector. How many positions does it have, and what are they (e.g., fan,
lamp)? What type of control is it (e.g., switch, knob)?

11. Plug in the machine, and turn it on. At which positions of the on/off control does the fan operate?

12. What is the maximum size of material (transparency, acetate) that the projection table will hold?'

13. Does the projector have an attachment for,mounting a roll of acetate onto the machine? if so,
describe how to place the attachment onto the projector and how it opfirates once it is in place.

14. PI e your transparency on the projection table properly, and turn on the machine. Focus the image
ofi the screen. Describe the procedure for focusing.

15. Draw a rough sketch of how the material should be placed on the projection table so that the i
projected properly (right side up, etc.) onto the screen.

15
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16. Raise and/or lower the screen image so that it is centered on the sreen. Describe the method(s) fo'f'
elevatinn and lowering the image.

17. Move the projector gradually closer to the screen, refocusing as you get closer. How close to the screen
can you get before either (1) you can no longer get the picture in focus or (2) the material is too small to
see?

18.. Move the projector gradually away from the screen, retocusing as you get farther away. How far away
from the screen can you get before either(1) you Egn no longer get the picture in focus or (2) the image is
too large for the screen?

19. At what distance (from screen to projector) do you get the best screen image?

20. .Are you using the type and size of screen recommended for use with the overhead projector according to
this module? .lf not, is this affecting your ability to project a high-quajity image? How is thequality
affected?

21. Assume you have a class of 20 students. A4ange the seating, the screen, and the projector as you would
. if yoU were using the projector to present information to that group of 20. Turn on the projector. Placathe
blank acetate on the projection table, and write or draw some material on the acetate. Make any
necessary adjustments to the focus, etc.

After you have, completed each of the activities on the worksheet, use the
Overhead Projector Operation Checklist, p. 17, to evaluate your work.

1 6



OVERHEAD PROJECTOR OPERATION CHECKLIST

Directions: Place an X in the YES or NO box to indicate whether each item
was performed successfully or not.

-4

Name

Date

Resource Person

Yes No

When you were locating parts on the oVerhead projector, you remembered to:,1. handle the projectign lamp with a soft cloth El El
2. be careful not to jar the machine (and lamp) while the lamp was hot L El 0,

3. treat the glass parts of the machine carefully El 1:1

The overhead projector, sbreen, and room are arranged for the group of 20 so that:
4. the projector is at the front of the room

5. you will- be facing the class when using it El El
6. the projector and,the projectionist will not block the view of anyone in the class .1:1

7. the projected image is large enough for alrviewers to see it

8. the projected image is well centered on the screen
t

9. the table on which the projector is placed is high enough or low enough for you to work
comfortably El

10. there is no keystoning effect produced 0
11. there is no glare from the window on the screen

The projected image is:
E112. clear and sharp 01

13. bright El
14. well focused

15. free of spots or marks la
Level of Performance: All items should receive YEStiesponses. If any item receives a ho resOonse, correct
that condition using the actual equipment and materials. If you have trouble correcting the condition, check
with your resource person or someon,.; with expertise in the area of audiovisuals.

1
1 7
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IOptional
Activity

10

ii°11
Optional
lkoActivity

5Aft.

You may wish to contact your resource person, or someone else you or
your resource person may, know of with expertise in the area of audio-
visuals. This person could discuss with you special techniques or helpful
hints that can be of use to you when you work with the overhead projector.

You may wish, to check into the latest advancements in overhead projectors
and supplies. If there is an audiovisual equipment dealership in your vicinity,
you may wish to visit there and look over the equipment, or to arrange to have
one of the salespersons talk to you. If you cannot make such a,visit, you could
write to one or more of the major manufacturers of overhead equipment,
asking for catalogs.

18
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Learning Experience 11
-OVERVIEW

After completing the required reading, present information with overhead
materials and equipment in a practice situation.

Activity
You will1Se reading the information sheet, Using the Overhead Projector as\010:10) an Instructional Device, pp. 21-24.

4a,

Activity You will be selecting an objective in your occuptional specialty that lends
itself to the use of overhead Taterials.

2

Activity

3

You will be selecting, modifying, or developing a lesson plan designed to
achieve that objective using overhead materials. .

You may wish to have your resource person review the adeqUacy of your
plan.

Activity You will be obtaining or preparing the necessaty materials, and making
arrangements to secure the necessary equipment.

5

0
1 9
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IYou may wish to arrange through your resource person to visit a classroom
Optional in which a teachersexperienced in the use of overhead materials is present-
%Activity ing information using overhead materials and equipment.

6
.

You will be presenting you( lesson to your resource person.

Your competency in presenting information with ovei-head materials and
equipment will be evaluated by your resource person, using the Presenta-
tion Checklist: Overhead Materials, pp. 27-28.



Activity
th recent years, the overhead projector ha§ become &familiar sight in voca-
tional classrooms. This information sheet tells you why teachers have found it
so useful, To learn how to use the overhead projector as an instructional tool,
as well as how to create *Some especially interesting effects with the overhead
projector, read the following information sheet.

USING THE OVERHEAD PROJECTOR AS AN
INSTRUCTIONAL DEVICE

Though rhost of us are probably accustomed to
seeing the overhead projector used only.to present
simple transparencies, it is actually a far more ver-
satifer'machine with a wide range of possible applica-
tions. To make maximum use of this projector, you
should know what it can and cannot do. To make
effective use of.the overhead projectorwhether in
projecting simple transparencies or projecting mo-
tionyou should know certain basic procedures and
techniques. Although these techniques will Pe cov-
ered here one at a time, they are most effective when
used creafively in corfibination.

Advantages
-

There are many advantages to using the overhead
projector. For example, its use allows you to, teach
from the front of the room, facing the students. Thus,
you can maintain eye contact with the students, arid
teacher-student interaction is possible. In additioh,
the overhead projector can be used in. a normally
lighted classroom. Therefore, (1) it can be used in
almost any classroom or laboratory, (2) students can
take notes if they desire or if necessary, and (3)
ventilation is not impaired by closed blinds. Since the
overhead projector is generally lightweight (approxi-
mately 20 pounds), portable, and simple to operate, it
can be used almost anywhere. It also can be used by
almost anyone.

The materials for the overhead can be acquired
and prepared ahead of time. You, therefore, can

save class time by not having to write everything or,
the board as the lesson progresses. Furthermore,
once acquired or prepared, projection materials can
be easily stored and reused. Transparencies that
have been mounted on cardboard are especially
easy to store, but even unframed transparencies can
be stored safely if each transparency is placed in a
folder or between two sheets of paper for protection.

Two additional advantages of using the overhead
projector should also be mentioned. First, by using
overlays or by attaching masks to transparencies,
complex concepts can be presented in simple parts.
This makes it easier for students to master the con-
cepts. Second, real objects that are transparent can
be projected, and real obiects that are opaque can be
seen as silhouettes on the screen.

Disadvantages
The overhead projector cannot project students'

papers or pages from books or magazines directly.
Before such material can be projected, it first must be
reproduced on a transparency.

The fact that the overhead can show motion in only
a limited way is another disadvantage. If motion is an
essential element in the concept being presented, a
film would probably be more effective.

21
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General ClassroOrn Procedures
The procedures you follow in using the overhead

projector start with the thorough planning and prep-
aration activities that precede the actual showing of
the overhead materials. You should first develop a
unit of instruction and a lesson plan. Then, you
should select instructional materials that help meet
the objectives of the unit and lesson, and meet the
needs and interests of students.3 Thus, in order for
the overhead projector to be used effectively, its use
must fit the needs of the lesson, and the materials
projected should meet the following criteria:

Meet the lesson objectives
Fit students' needs, interests, and abilities

Protide concrete experiences
Motivate or arouse interest
Develop continuity of thought
Clarify meaning and new vocabulary
Provide variety in learning
Save instructional time
Provide experience not as easily obtainpd by
some other instructional device
Be up to date
Be presented in logical order
Be clear, logical, concise, error free, legible, and
attractive
Be simple (i.e., ten or less lines of type per
transparency, six to seven words or less per line)

Not be overused (Le., to make the most impact,
you should use a few transparencies that high-
light, explain, or illustrate the key points of your
presentation)

Furthermore, before using the projector in the class-
room, you should have (1) arranged the physical
setting of the room so that all students will be able to
see the projected image clearly, (2) prechecked and
prefocused the projector, and (3) made sure you had
a spare bulb available.

During the presentation, two techniques can be
used to direct and control student attention. The first
involves the use of the projector on-off switch to
control student attention. When the projector is on
and an image is projected on the screen, student
attention will tend to be directed to that image. There-
fore, when you are through with a particular transpar-
ency and wish the students' attention to be directed
back to you, remove the transparency from the pro-

2. To gain skill in developing a unit of instruction, you may wish to refer to
Module 8-3. Develop a Unit of Instruction.
3. To gain skill in determining the needs and interests of students, you
may wish to refer to Module .8-1, Determine Needs and Interests of
Students.
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jection table. Unless other transparencies are to be
used immediately, it is also a good idea to go one step
further and turn off the machine (just the lamp, not the
fan) since the light projecting on the screen can also'
distract students' attention:

The second technique involves the use of a pointer
to direct student attention to specific items being
projected. For example, if you are projecting a trans-
parency of a job application form while explaining to
the class what information is required on such a form,
it is helpful to point out each item as you discuss it.
Any opaque (nontransparent) item can be used as a
pointer, even a pen or pencil. When you point at an
item on a transparency, the pointer projects on the
screen as a solid bthck object. A colored pointer can
be made by attaching à1angular piece of colored
plastic to the end of a stick.

Remember that one of the important advantages
Of the overhead projector is that you can face, the
class when using it. Don't make the mistake of turn-
ing your back to the class and talking to,the screen.
This, too, can cause students' attention to drift.

Chalkboard Techniquq
By placing a sheet of clear acetate on the projec-

tion table or mounting a roll of acetate on the pro-
jector, the overhead projector can be used much like
a chalkboard. Instead of writing or drawing on the
board with chalk, you can write on the acetate with a
grease pencil or special audiovisual felt-tip pen. It is
important to use good handwriting or lettering tech-
niques when writing directly on the acetate. Irregular
or sloppy writing will he magnified on the screen.

There are a number of advantages to using this
technique with the overhead rather than using the
chalkboard itself. You are able to write in a normal
position using normal-sized script because the over-
head enlarges the material so that all students can
see. If the written material needs to be savedto be
used another day, to allow students to review, or to
allow absent students to see what was coveredit is
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0 far more simple to remove and save a sheet of ace-
tate than it is to make sure the chalkboard does not
get erased. If the chalkboard is full and cannot be
erased, you have nc space on which to write when
the next class walks'into the room. With the over-
head, you can -simply remove the tull sheet, and
replace it with a fresh sneet of acetate.

Another advantage Of using the overhead projec;
tor instead of the chalkboard (or in addition to the
chalkboard) concerns the use of grids, outlines, and
curves. If you want the grid drawn in advance so you
can plot one or more graphs during class, it is fairly
simple to draw the grid in pencil and then prepare a
number of transparencies from the Pencil drawing
using an infrared copier. During class, you have only
to put the prelined transparency on the projection
table and you have a grid oh which to plot data.

/The data can be plotted on the transparency and
then remoyed when no longer needed. Therefore,
the grid can be reused, or the completed graph can
be saved if desired. A grid drawn with chalk on the
chalkboard, on
the other hand,
is more difficult
to work with
The grid can be
erased too
eaSily, and once
used, it is
difficult to erase
the plotted data
without erasing
the grid at the
same time.
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R velatiOn Technique
The revelation technique allows you to reveal a

part of the transparency while masking other parts,
thus directing,students attention to the point being
discussed and preventing their attention from being
distracted For example, you could prepare a single
transparency, half of which shows a four-cycle en-
gine arid half of which shows a two-cycle engine,
Each engine can be discuss0 individually while the
other is masked, and then both can be revealed at
once and compared.

Any opaque material (e.g., a sheet of paper) can
be used as a mask. A separate sheet of paper can be
simply moved down the transparency to reveal parts

7:1":"

in sequence. Or,
shape of the materia
with r sisking or cell
transparency frame". The hinged paper is then just
lifted when the material is to be revealed, and/or
dropped back into the proper place when the material
is to be masked. Colored plastic film can be used in
place of the paper to create interesting and dramatic
effects.

es of paper, each cut to the
to be covered, can be hinged

phane tape to the sides of the

Overlay Technique
The use of overlays is another way to reveal mate-

rial a bit at a time. With overlays, one prepares a
series of transparencies, each containing a portion
of the whole. The material on any one transparency
is, in itself, very simple. Placed one over the other,
they show the whole system, and the relation of the
individual parts to the whole system. The sequential
steps involved in setting a table properly for dinner
can be illustrated by overlays. Each step is clearly
visible and the final product, the properly set table, is
clearly illustrated when all the overlays are in place.

Projecting Transparent Objects
Any real object that is transparent (e.g., a plastic

ruler or plastic protractor) can be projected. If you
wish to present a lesson on how to convert measure-
ments from the EngIgh system to the metric system,
for example, you could illustrate the lesson effectively
by projecting a standard ruler and a metric ruler si-
multaneously. Be sure to experiment with these kinds
of objects before presenting the lesson to the class.
Some objects that appear transparent actually pro-
ject as opaque.
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Silhouette Projection
Opaque objects can be projected, but will appear

on the screen only as silhouettes. A horticulture
teacher teaching how to identify plants by the shape
of their leaves could place the actual leaves on the
'projection table to illustrate the key p ints being
made in the lesson. Since a projected item is en-
larged, students are not seeing actuaLsize. If size is
important, a transpare. ruler can be projected with
the item to indicate scale. To project well, the objects
should be relatively thin and should lie flat on the
projection table.

24

Using Color
Adding color to a transparency does more than just

produce a more attractive visual; it can increase the
effectiveness of the visual as well. Obviously, for
certain concepts, color is an essential element. For
example, color is an important element in a presenta-
tion of the effect of furnishings done in warm vs. cool
colors. Even where color is not a natural part of the
concept, it can be used to differentiate or highlight
elements. A transparency illustrating a side of beef
subdivided into its various cuts of meat can be more
effective if each cut is a different color.

Colored transparencies are available commercial-
ly, and a copy machine that produces color trans-
parencies from colored originals is now available,
although it is quite expensive. The simplest method
for adding color is to use color adhesive film. The film
comes in sheets in a variety of colors. One simply
cut off a piece that is slightly larger than the area to
be colored, positions the film in place, firmly presses
down, and removes any excess with a sharp blade.
Small areas of color can be produced by using felt-tip
pens available for this purpose, but large areas pro-
duced in this way may appear streaky and blotchy on
the screen.

U9ing Motion
On a simple level, motion can be shown by the

overhead projector with "animated" or "operable"
devices. For example, if you wished to illustrate the
interaction of gears in a car's transmission, this could
be done by manipulating transparent models of those
gears on the projection table. Elaborate (and costly)
transparent models of common mechanisms are
available from commercial sources.

9
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5elect a student performance objective in your occupational specialty that
could be achieved, at least partially, using visuals. (In a real.world situation,
yoci start with an objective and then select,the most appropriate materials
and/or teaching methods. In this practice situation, however, you need to
select an objective that lends itself to using overhead materials.)

Prepare a detailed lesson plan that includes the use of overhead materials. In
your plan, outline what overhead materials will be needed, how they will be
used, and when. Instead of developing a lesson plan, you may select a lesson
plan that you have develdped previously, and adapt that plan so that it includes
the use of overhead materials.

You may wish to have your resource r ,rson review.the adequacy of your
plan. He/she could use the Teacher Performance Assessment Form in.
Module B-4, Deve/op a Lesson Plan, as a guide.

Based on your lesson plan, select, obtain, or prepare the materials you 4vill
need to make your presentation. Also, arrarlge to have an overhead pro-
jector and a screen available when you make your presentation.

Before presenting your lesson, you r y wish to arrange through your resource
person to observe a lesson involving the use of overhead materials that is
being presented by a vocational teather in your service area who is ex-
perienced in using this technique.

In a simulated classroom situation, present your lesson to your resource
person. Your resource person will serve two functions: (1) he/she will
role-play a student to whom you are presenting the lesson, and (2) he/she
will evaluate your performance.

Your competency in presenting information with overhead materials and
equipment will be evaluated by your resource person, using the Presentation
Checklist: Overhead Materials, pp. 27 28. Give your resource person the
checklist before making your presentation in order to ensure that he/she
knows what to look for in your lesson.

25
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PRESENTATION CHEoKLIST: OVERHEAD MATERIALS

rections: Place an X in the NO, PARTIAL; or FULL box to indicate that
e ch of the following performance components was not accomplished,

artially accomplished, or fully accomplished. If, because of special cir-
cumstances, a performance component was not applicable, or impossible
to execute,,place an X in the N/A box.

Name

Date

Resource Person

LEVEL OF PERFORMANCE

`a

k""f*
ftrqP

The teacher:
1, arranged the physical setting in advance in a way that would ensure

that all students could both see and hear the presentation clearly Cl
2. had equipment and materials assembled in advance El .0 El El
3. set up the equipment according to manufacturer's recom-

mendations

4. prechecked and prefocused the equipment El
5. had a spare bulb available El
6. projected the image on the screen clearly and accurately so that it

met the following criteria:
a. no keystoning effect

b. no glare from the window

c. welt focused

d. well centered on the screen

e. readable LI
7. used visuals that met the following criteria:

a. content of each visual was simple

b. content was at students' comprehension level El
c. content of each visual was of good quality in terms of artwork,

printing, etc.

d. visuals aided in meeting the objective of the lesson

8. presented visuals in a logical sequence

9. clearly emphasized points being presented visually
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10. maintained adequate eye contact with students Cl
11. used the on/off switch to control attention El El El
12. used a pointer to direct attention El El El

Level of Performance: All items must receive FULL or N/A responses. If any item receives a NO or
PARTIAL response, the teacher arid resource person should meet to determine what additional activities the
teacher needs to complete in order to reach competency in the weak area(s).
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Learning Experience III
OVERVIEW

After completing the reci6ired reading, .set up and operate opaque equip-
ment.

You will be reading the information sheet, Operating the Opaque Projector,
pp. 30-32.

Y6u will be setting up and operating an opaque projector by completing
the exercises specified in the Opaque Projector Worksheet, pp. 33-37.

You will be evaluating your competency in setting up and operating the
opaque projector, using the Opaque Projector Operation Checklist, p. 39.

You may wish to locate and meet with a person with expertise in the area of
audiovisuals for the purpose of discussing further the uses and operation

- of the opaque projector.

You may wish either to visit an audiovisual equipment dealer or to write to a
dealer for catalogs describing the latest types of equipment and supplies
available.
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Although the use of the opaque projector has been decreasing, it is sometimes
the best piece of equipment for the job to be done. To learn how to set up the
opaque projector in the classroom and how to operate and maintain the
equipment so it will provide clear, sharp pictures, read the following informa-
tion sheet.

OPERATING THE OPAQUE PROJECTOR

Projection Principles-
Like the overhead projector, the opaque projector,

as shown in figure 2, uses a indirect projection
system. lii other words, the ligl t is redirected rather
than traveling along a straight line from the bulb to the
screen. The bulb is the light source, and this light is
aimed at the projection table (platen or stage). The
opaque object to be projected is placed on that table,
and the light is reflected by the opaque material up
toward the mirror, which redirects the projected
image through the lens to the screen.

Because the opaque projector depends oo light
reflected frorA opaque coOy rather than transmitted
light, the image that appears on the screen is rela-
tively dim. To get the brightest possible screen
image, it is necessary to use the projector in a dark-
ened room.

Projector Placement
Another way to increase the brightness of the

screen image is to place the projector close to the
screen. It is preferable to have a small bright screen
image rather than a large dim one. Therefore, the
projector needs to be placed near the front of the
room in line with, and perpendicular to, the center of
the 3creen. The table or stand used with the opaque
projector needs to be high enough that you can feed
the materials into the machine comfortably.

Projection Materials
The opaque projector will project almost any non-

transparent (opaque) material that is 10" by 10" 'or
smaller, and 21/2" thick or less. Pages frOm books or
magazines can be projected without removing them
from the book. Written assignments completed by
students, flat pictures, postcards, blueprints, dia-
grams, coins, flat stones, small tools, and other
actual objects can all be projected using the opaque
projector.

When working with ilat materials such as pictures,
papers, and charts, it is usually easier to handle

triese materials and position them in the projector
(and easier to store and save them) if they are first
mounted on dardboard or heavy construction paper
by glue, paste, tape, photographic mounting tissue,
or staples. This gives you a margin to grip, and pre-
vents the "flutter" that can be caused by air currents
from the cooling fan and rising air heated by the
projection lamp.

Once selected and prepared, materials are placed
in the opaque projector. Whereas materials are sim-
ply laid on the projection table of the overhead pro-
jector, with the opaque projector, you must firat lower
the projection table. You then insert and position your
material, and raise the projection table so that your
material is pressing up against the glass'pressure
plate located above the projection table. All materials
are positioned with the bottom of the page or item
toward the screen.

Because a considerable amount of heat is pro-
ducect,,by the projection bulb, papers (especially valu-
able books) should not be left in the projector more
than a minute or two or they may be severely dam-
aged. Glossy photographs, in particular, are suscep-
tible to heat damage.



Operation Procedures
The opaque projector is nearly as simple to op-

erate as the overhead projector. Usually, there is just
a single- switch that can be placed ip one of two
positions: on or off. The cooling fan on older ma-
chines operates only when the machine is turned on.
Therefore, to turn off the lamp, you must turn off the
machine, so the lamp cools slowly to room tempera-
ture without any assistance from a fan. This is quite
hard oi the lamp. On newer projectors, the fan con-
tinues to operate when the machine is turned off. It
then shuts itSelf off automatically when the bulb cools
down. If the machine is equipped for it, it is always
best to allow the fan to cool the bulb after the ma- t)
chine is turned off.

To adjust picture size, move the projector closer to
the screen to reduce the image, and farther away
from the screen to enlarge the image. To raise or
lower the position of the image on the screen, elevate
or lower the front of the projector using the elevator
lock sc,rews. To focus the screen image, adjust the
lens by simply turning the knob located at the side of
the projector. Again, these are general operating
procedures. When you prepare to use a specific
model of opaque projector, check the operating man-
ual for that protector first.

Machine Maintenance
Maintenance of the opaque projector is simple be-

cause there are only a few moving parts: the cooling
fan motor, the projection table, the optical pointer,
and the focusing mechanism. The most important
concerns of the teacher in maintaining the projector
are to (1) allow the fan to cool the projection bulb
before turning the projector off and putting it away,
(2) avoid jarring or bumping bulbs, especially while
they are hot, and (j) keep a spare projection bulb and
pointer bulb on hand.

The projection bulb is located behind a door in the
side of the projector; the pointer bulb is located under
the pointer cover. Before changing either of these
bulbs, make sure that you allow the bulbs to cool, and
that you unplug the projector first. Use a cloth to
handle the new bulbs since fingerprints can shorten
their projection life.

You should also make sure that the projector is
kept clean. The optical mirrors and the projection
lens can be cleaned with a lens tissue and alcohol or
lens fluid. The curved reflector can be cleaned with a
damp cloth after the projeckin lamp has been re-
moved. The projection table and the glass pressure
plate above it can be cleaned with a damp cloth.

Projection Screen
In a normal-sized classroom, it is best to us-:: a 70''

by 70" screen with the opaque projector. Since the
opaque projector is used in a darkened room, the
type of) screen you usematte, glass beaded, or
lenticulalwill depend on how your students will be
placed. For information on these different types of
screens, on screen placement, and on the keystone
effect, refer to p. 10.
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Your only other maintenance 'concern is oiling the
cooling fan motor periodically according to the man-
ufacturer's recommendations.



Activity

2

The following worksheet is designed to help you become competent in operat-
ing the opaque projector. No one need see this worksheet unless you choose
to show it to someone, so do not be reluctant to record what actually happens,
right or wrong. The 'sheet is not intended to show proof that you did everything
perfectly the first time. It is intended to help you to organize your knowledge
about the operation of opaque equipment, to help you apply tl-fat knowledge to
actual equipment, to point out to you where you have gaps in your knowledge,
andto help you determine how to fill those gaps. Completed thoughtfully and
thoroughly, this sheet should make an excellent reference for you in the future.
Read the directions carefully and then complete each of the 2 exercises.

'OPAQUE PROJECTOR WORKSHFET
Directions: Locate an opaque projector, a screen to use with the projector, and the following materials: a
typewritten sheet of paber, a hardback book, a magazine with colored illustrations, and a measuring device
(e.g., ruler, yardstick, tape measure). Arrange for this equipment and material to be placed in the room in
which you will be Working with them. Each exercise requires a short response. Please respond fully, but
briefly, and make sure you respond to all parts of each item. Do not answer simply YES or NO; explain your
responses. Should you have any difficulty with an exercise, make a note of thatproblem.

1. What is the make and model of the opaque, projector with which you are working?

II2. Is there an operating manual? Does it contain any information that is different from, or was not
covered in: the information sheet? If so,- briefly describe that information.

3. What tyPe of table is being used to hold the projector (portability, height, etc.)?
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4. Describe the opaque materials that you are using (sizes, shapes, thickness).

5. Describe the type of screen with which you are working (matte, beaded, or lenticular; how is it
mounted; what size is it, etc.?).

6. Set up the screen for use. Briefly describe any special procedures involved (e.g., "There is a release
button that must be pushed."). If the screen is portable, where have you placed it and why?

7. What type of lighting are you using in the room? Is this type of lighting appropriate for using the
opaque projector? Why or why not? What type of shades or other window light controls are built into
the room? Do they darken the room satisfactorily?

34



8. Locate the projection lamp. Do not attempt to change it. Describe the lamp's location.

9. Locate the on/off control on the projecthr. How many positions does it have, and what are they (e.g., fan,
lamp)? What type of control is it (e.g., switch, knob)?

e

10. Plug in the mdchine, and turn it on. At which positions of the on/off control does the fan operate?

11.. Does the machine have an optical pointer? If so, describe its location and how it is operated.

12. What is the maximum size and thickness of material that the projection table will accommodate?

13. Lower the projection table, and place the typewritten sheet on the table. Draw a rough sketch of how the
material should be placed on the projection table solhat the' image is projected properly (right side up,
etc.) onto the screen.
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14. With the typewreen sheet still on the table, raise the table so that the sheet is pressed up against the
pressure plate. Focus the image on the screen. Describe the procedure for focusing.

15. Raise and/or lower the screen image so that it is centered on the screen. Describe the method for
elevating and lowering the image.

-

16. Move the projector gradually closer to the screen, refocusing as you get closer. How close to the screen
can you get before either (1) you can no longer get the picture in focus or (2) the material is too small to
see?

17. Move the projector gradually away from the screen, refocusing as you get farther away. How far away
from the screen can you get before (1) you can no longer get the picture in focus, (2) the image is too
large for the screen, or (3) the image is too dim?

18. In terms of using the opaque projector to enlarge items, how large is the print on the original
typewritten sheet? What is the smallest print size you can project cleariy?

19. At what distance (from screen to projector) do you get the best screen image?

20. Describe the quality of the projected image of the typewritten sheet (readability of the words, distance
from which sheet can be read, etc.).
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21. Remove the typewritten sheet and replace it with the book, opened to a page you have selected.
Refocus if necessary. Describe the quality of the projected image.

22. Remove the book and replace it with some coins and/or dollar bills. Refocus if necessary. Describe
the quality of the projected image.

23. Remove the coins and replace them with the Magazine, opened to a page containing a colored
illustration. Refocus if necessary. Describe the quality of the projected image.

24. Are you using the-type and size of screen recommended for use with the opaque projector according to
this module? ff not, is this affecting your ability to project a high-quality image? How is the quality
affected?

25. Assume you have a class of 20 students. Arrange the seating, the screen, and the projector as y u would
if you were using the projector to bresent information to that group of 20. Turn on the projec , and
project the magazine illustration. Make any necessary adjustments to the focus, etc.
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After you have completed each of the activities on the worksheet, use the
Opaque Projector Operation Checklist, p. 39, to evaluate your work.

38
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OPAQUg PROJECTOR OPERATION CHECKLIST

Directions: Place an X in the YES or NO box to indicate whether each item
was performed successfully or not.

Name

Date

Resource Person

Yes No

When you were locating parts on the Opayue projector, you remembered to:
D1. be careful not to jar the machine (and lamp) while the lamp was hot

2. treat the glass parts of the machine carefully (e.g., protected the table somehow
against scratching when you projected the coins) El

The opaque projector, screen, and room are arranged for the group of 20 so that:
3. the projector is near the`front of the room CI El
4. the projector and the projectionist will not block the view.bf anyone in the class ID I:1
5. the projected imape is large enough for all viewers to see it 1:1

6. the projected image is well centered on the screen ii CI
7. the table on which the projector is placed is low enough for you to work

comfortably El El
8. there is no keystoning effect produced 1:1

9. the room is adequately darkened Ea El
The projected image is:
10. clear and sharp

11. bright I:1
12. well focused rr] El

Level of Performance: All items should receive YES responses. If any item receives a NO response, correct
that condition using the actual equipment and materials. If iou have trouble correcting the condition, check
with your resource person or someone with expertise in the area of audiovisuals.
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kActivity

r
Optional

11 Alvity

*11 110

You may wish to contact your resource person, or someone else you or
your resource person may know of with 3xpertise in the area of audio-
visuals. This person could discuss with you special techniques or helpful
hints that can, be of Use to you when you work with the opaque projector.

You may wish to check into the latest advancements in opaque projectors ah,c1
supplies4lf there is an audiovisual equipment dealership in your vicinity, yOu
may wig to visit there and look over the equipment, or to arrange to have one
of the salespersons talk to you. If you cannot make such a visit, you could write
to one or more of the major manufacturers of opaque equipment, asking for
catalogs.

40
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Learning Experience IV
OVERVIEW

Activity

Activity

2

Activity

3

After completing the required reading, present information with opaque
materials and equipment in a practice situation.

You will be reading the inf rmation sheet, Using the Opaque Projector as
an Instructional Device, p . 43-45.

You will be selecting an objective in your occupational specialty that lends
itself to the use of opaque materials.

You will be selecting, modifying, or developing a lesson plan designed to
achieve the objective using opa e Taterials.

71

You may wish to be'velour reSource person ravie.w the adequacy of your
plan.

Co

Acyy5
''''rou will be obtaining ;or preparing the necessary materials, and making
arrangements to secure tlite necessary equipment.
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ifOptional
lk Activity I

Activity

7

You may wish to arrange through your resource person to visit a classroom
in which a teacher experienced in the use of opaque materials is present-
ing information using opaque materials and equipment.

You will be presenting your lesson to your resource person.

Your competency in presenting information with opaque materials and
equipment will be evaluated by your resource person, using the Presenta-
tion Checklist: Opaque MateAls, pp. 47-48.
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The opaque projector may not be the most sophisticated piece of equipmentin
the classroom, but it does have some unique capabilities. For information
describing the general and specific uses of opaque materials and equipment in
presenting information, and explaining the procedures for their classroom use,
read the following information sheet.

USING THE OPAQUE PROJECTOR AS AN
INSTRUCTIONAL DEVICE

At one time, the opaque projector was a key aid in
lesson presentations. With the advent of the over-
head projector, a more portable machine that could
project materials in a lighted room,, use of the opaque
p-rojector decreased. Now that duplication machines
and special acetate sbeets make possible the prep-
aration of transparencies from almost any printed
material, the opaque projector is generally used for
only a few special purposes. The unique advantages
and disadvantages of the opaque projector deter-
mine, for the most part, how it is used in the class-
room today.

Advantages
The opaque projector can project opaque mate-

rials directly, without their having to be reproduced as
transparencies first. This means that, if a student
brings in a paper or a picture, it can be shared im-
mediately with the entire class by using the opaque
projector. This
assumes, of
course, that you
have access to
an opaque pro-
jector at all
times. In addi-
tion, there are
certain illustra-
tions in books or
magazines that
do not repro-
duce well,
usually because
of a lack of contrast. It would be difficult to prepare a
transparency from these illustrations. However, the
opaque projector can project them directly. A teacher
of architectural drawing, for example, . could project a
portion of a blueprint for the whole class to study.

With the opaque projector, colors and textures re-,
produce well. A home economics teacher could
place a piece of fabric on the projection table and
project it for the whole class to see easily.

Since any opaque matenal of an appropriate size
can be projected by the opaque projector, it is inex-

pensive and simple to have an abundance of mate-
rials to use with this machine. The opaque projector
can also be used to enlarge pictures, drawings,
maps, and so on, so that they can be traced on the
chalkboard or on a flip chart.

Disadvantages
The opaque projector is awkward, bulky, and fairly

heavy (approximately 33 pounds); thus, it is less
portable than the overhead projector.

Since the opaque projector relies on reflected light,
it has a very powerful bulb that gets very hot. Conse-
quently, the opaque projector has a coaling fan to
keep down the heat level. This fan may be somewhat
noisy. Even with the fan, the light gets so hot that
materials can be damaged by the heat. In addition,
the light from thk, powerful lamp flashes into the
darkened room each time the projection table,is low-
ered to insert new material, which can be very annoy-
ing nd distracting to the viewers.

Another disadvantage resulting from tl,re opaque
projector' reliance on reflected light is that the pro-
jector needs to be operated in a room that is very
dark. It is possible to use it in a lighted room if you are
working mith a very small group that can be seated
close to the screen. However, to use it with a class, it
is necessary to have the room nearly or totally dark.
Many times, the ordinary classroom cannot be made
dark enough, and the teacher has to r love the class
to a special room in order to use the projector.
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In a darkened room, you have no eye contact with
students, and students cannot take notes. Further-
more, in a presentation iri'which the projector is used
periodically throughout the presentation, the class-
room lights must be turned off and on each time the
projector is used. This means students and teacher
alike are going to be adjusting their eyes to these
changes in light a great deal.

Although books and magazines can be put directly
on the projection table, unless they lie completely flat,
it is often difficult to get all parts of the page.in focus.

Generai Clas Sroom Procedures
As with the overhead projector, in order for the

opaque projector to be used effectively, its use must
fit the needs of the lesson, and the materials pro-
jected man\ meet the criteria for high-quality mate-
rials (see p. 22). Materials need to be simple. A page
of printed material from an ordinary book will prob-
ably not be readable when projected unless the view-
ers are seated very close to the screen.
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Roll Mounting Technique
If you have a sequence of materials to present via

the opaque projector, these can be mounted, in the
proper order, on a roll of paper 1 1" wide or less. The
roll can then be handled like a scrollunrolled at
one end, and rolled up at the otheras it is fed
through the opaque projector.

A roll feed attachmerft (a nylon belt that rotates
around the projection table like a conveyor belt) is
available for the opaque projector. Once this is
attached, the continuous projection of flat mate-
rials is possible. With a roH of material being fed
through continuously in this way, you do not need
to raise or lower the projection table for each new
projection. Therefore, the bright iight is not flash-
ing into the room, and the material does not need
to be centered each time. If materials a full 2 1 / 2"
thick are to be projected, the attachment must be
removed.

Folded Card Technique
Another way of sequencing the material you

wish to present is by mounting each item on a 10"
by 11" piece of cardboard, sequencing the items,
and taping the pieces of cardboard together with
cloth tape. The materials can then be folded ac-
cordion style. Material mounted in this way is par-
ticularly easy to store.

Again, as with the overhead projector, before
using the projector in the classroom, you should
(1) arrange the physical setting of the room so that
all students will be able to see the projected image
clearly, (2) precheck and prefocus the projector,
and (3) make sure you have spare bulbs available.
In addition, during the presentation, you should
use the on/off switch to control attention.

With the opaque projector, you can use a pointer
to direct student attention. Most opaque pro-
jectors have built-in pointers, or lighted arrows, as
part of the projector equipment. This pointer can
be manipulated by a control near the focusing
knob. Another method of directing attention to key
points on the material is by underlining, boxing in,
or shading those points.

44

Projecting Students' Work
The opaque projector-can be used, to project work

that students have completed so that you and the
class members can discuss and evaluate the work.
For example, if a student turns in a particularly good
landscape design, this could be shared with the class
via the opaque projector. By pointing out what makes
the design a good one, the teacher can help other
class members improve their work. Likewise, a de-
sign that contains mistakes common to many mem-
bers of the crass could be projected while the teacher
points out the mistakes, or While students in the class
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try to locate the mistakes. This, too, can aid students
in improving.

It is best to present these materials without indicat-
ing the name of the student whose work it is. In that
way, the student is not embarrassed or put in a posi-
tion where he/she is set apart from other class
members.

Enlarging Materials
Because of the opaque projector's ability to en-

large materials, it can be used in several ways other
than to simply project materials during a presenta-
tion. The teacher who wishes to draw a large, de-
tailed drawing of some complicated part of a car's
engine, but who cannot draw well, can project a small
picture of that part onto the chalkboard or a flip chart.
The teacher can then trace the projected lines. If that
teacher wished to present the picture a section at a
time, the projected picture could be traced lightly in
pencil ahead of time. It then could be drawn, a part at
a time, in bright chalk or crayon during the presenta-
tion. The opaque projector is especially useful in
enlarging letters. When you or your students need to

Ackvity

Activity

3

e

OP

do lettering.for a poster or some other such project,
letters of uniform size can be cut from magazines,
assembled in the right order, pasted onto a card,
projected to the desired size, and traced.

Select a student performance objective in yOur occupational specialty that
could be achieved, at least partially, using visuals. (In a real world situation,
you start with an objective and then select the most appropriate materials
and/or teaching methods. In this practice situation, however, you need to
select an objective that lends itself to using opaque materials.),

Prepare a detailed lesson plan that includes the use of opaque materials. In
your plan, outline what opaque materials will be needed, how they will be used,
and when. Instead of developing a lesson plan, you may select a lesson plan
that you have developed previously, and adapt that plan so that it includes the
use of opaque materials.

Yoirhay wish to have your resource person review the adequacy of your plan.
He/She could use the Teacher Performance Assessment Form in Module B-4,
Develop a Lesson Plan, as a guide.

Based on your lesson plan, select, obtain, or prepare the materials you will
need to make your presentation. Also, arrange to have an opaque projector
and a screen available to you at the time when you will make your presentation.
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ilko Activity
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Before presenting your lesson, you may wish to arrange through your resource
person to observe a lesson involving the use of opaque materials that is being
presented by a vocational teacher in your service area Who is experienced in
using this technique.

In a simulated classroom situation, present your lesson to your resource
person. You resource person will serve two functions: (1) he/she will role-play
a student to whom you are presenting the lesson, and (2) he/she will evaluate
your performance.

Your competency in presenting information with opaque materials and equip-
ment, will be evaluated by your resource person, using the Presentation
Checklist: Opaque Materials, pp. 47 48. Give your resource person the
checklist before making youi- presentation in order to ensure that he/she
knows what to look for in your lesson.

e
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PRESENTATION CHECKLIST: OPAQUE MATERIALS

Directions:Place an X in the NO, PARTIAL, or FULL box to indicate that
each of the following performance components was not accomplished,
partially accomplished, or fully accomplished. If, because sof special cir-
cumstances, a performance component-was not applicable, or impossible
to execute, place an X in the N/A box.

Name

Date

Resource Person

The teacher:
1. arranged the physical setting in advance in a way that woulciensure

that all students could both see and hear the presentation clearly

2. had equipment and materials assembled in advance

3. set up the equipment according to manufacturer's recom-
mendations

4. prechecked and prefocused the equipment

5. had a spare bulb available

6. projected the image on the screen clearly and accurately so that it
met the following criteria:
a. no keystoning effect

b. the room was adequately darkened

c. well focused

a. well centered on the screen

e. readable

7. used visuals that met the following criteria:,
a. content of each visual was simple

b. content wasat studei comprehension level

c. content of each visual was of good quality in terms of artwork,
printing, etc. El El El

d. visuals aided in meeting the objective of the lesson 111 fl El
8. presented visuals in a loOical sequence Ill El E El
9. clearly emphasized points being presented visually [11 El D1

10 turned projector off and room lights on whenever the presentation
CI CI CIdid not require the use of the projector

11. used a pointer to direct attention' El CI, El

LEVEL OF PERFORMAN:CE

t-
rt, 44ct

ci

Ei flE

E
LI

4,47'
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Level of Performance: All items must receive FULL or N/A responses. If any item receives a NO or
PARTIAL response, tne teacher and resource person should meet to determine what additional activities the 40
teacher needs to complete in order to reach competency in the weak area(s).
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Learning Experience V
RNAL EXPERIENCE

In an actual teaching situation,* present information with overhead and/or
opaque materials.

As you plan your lessons, decide when overheadand/or opaque materials
could be used effectively to aid in meeting the lesson objectives. Based on
those decisions, present information with overhead and/or opaque materials.
This Will include=

deciding if you wish to teach a lesson using only one of the techniques, or
if you wish to teach one or two lessons using both techniques
selecting, modifying, or developing the necessary lesson plans that in-
clude use of these techniques
selecting, obtaining, or preparing the necessary materials
securing the necessary equipment
presenting the lesson(s) to the class

NOTE: Your resource person may want you to submit your written lesson
plan(s) to him/her for evaluation before you present your lesson(s). It may be
helpful for your resource person to use the TPAF from Module B-4, Develop a
Lesson Plan, to guide his/her evaluation.

Arrange in advance to have your resource person observe your lesson
presentation(s).

Your total competency Will be aSsessed by your resource person, using the
Teacher Performance Assessment Form, pp. 51-52.

Based upon the criteria specified in this assessment instrument, your
resource person will determine whether you are competent in presenting
information with overhead and opaque materials.

'For a dehnition of actual leaching situation, see the inside back cover

5 ,J

4 9



NOTES



TEACHER PERFORMANCE ASSESSMENT FORM
Present InforrnatiCri with Overhead and Opaque Materials (C-23)

Diractions: Indisate the level of fhe teacher's accomplishment by placing
an X in the appropriate box under the LEVEL OF PERFORMANCE heading.
If, because of special circumstances, a performance component was not
applicable, or impossible to execute, place an X in the N/A box.

Name

Date

Resource Pet son

Overhead

LEVEL OF PERFORMANCE

4
C. 0The teacher: 40

1. arranged the physical setting in advance in,a way that
would ensure that all stuAnts could both see and hear
the presentation clearly El El El El El

2. had equipment and materials assembled I1] 11
3. set up the equipment according to manufacturer's rec-

ommendations El E El El Li
4. prechecked and prefocused the equipment I1] 11 11 EJ
5. had a spare bulb available El DOD 00
6. projected the image on the screen clearly and accurately

so that it met the following criteria:
a. no keystoning effect

b. no glare from the window

c. well focused

d. well centered ori the screen

e. readable

7. USF J visuals that met the following criteria:
a. content of each visual was simple

b. content was at students comprehension level

11

El

El
LI

LI
El

c. content of each visual was of good quality in terms of
artwork, printing, etc.

d. visuals aided in meeting the objective of the lesson

8. presented visuals in a logical sequence

9. clearly emphasized points being presented visually

10. maintained adequate eye contact with students

11. used the on/off switch to control attention

6.

51

LI
El

5 2

EJ

El
E:I

D O
ED ELI

Ei

El ED
EJ

D C
EJ

El
El
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0

12. used a pointer to direct attention El EIDE

ef.
b

Do
4.1*

Opaque
The teacher:
13. arranged the physical setting in advance in a way that

would ensure that all students could both see and hRar
the presentation clearly 0 DEE CIE

14. had equipment and materials assembled in advance Li Lion po
15. set up the equipment according to manufacturer's rec-

ommendations El EIDE OD
16. prechecked and prefocused the equipment EDO DE
17. had a spare bulb available ODE OD
18. p *tad the image on the screen clearly and acCurately

o that it met the following criteria:
a. no keystoning effect El OE .EIE

'b. the room was adequately darkened EIDE OD
c. well focused EIDEI OE
d. well centered on the screen ODE DE
e. readable DEE ED

19. used visuals that met the following criteria:
a. content of each visual was simple EIDE DO
b. content was at students' comprehension level El El El DO
c. content of each visual was of good quality in terms of

artwork, printing, etc. 0 EIDE D.EI
d. visuals aided in meeting the objective of the lesson 0 ODE OD

20. presented visuals in a logical sequence EEO DE1
21. clearly emphasized points being presented visually El ODD DO
22. turned projector off and room lights on whenever the

presentation did not require the use of the projector El El El El
23. used a pointer to direct attention EIDE DE

Level of Performance; All items must receiVe N/A, GOOD, or EXCELLENT responses. If any item receives
a NONE, POOR, or FAIR response, the teacher and resource person should meet to determine what
additional activities the teacher needs to complete in order to reach competency in the weak area(s).
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ABOUT USING THE NATIONAL CENTER'S
PBTE MODULES
Organization
Each module is designed to'help you gain competency in a
particular skill area considered important to teaching suc-
cess. A modula is made up of a series of learning experi-
ences, some providing background information, some pro-
viding practice experiences, and others combining these
two functions..Completing these experiences should en-
able you to achieve the terminal objective in the final
learning experience. The final experience in each module
always requires you to demonstrate the skill in an actual
teaching situP.tion when you are an interr, a student teach-
er, an inservice teacher, or occupational trainer.

Procedures
Modules are designed to allow you to individualize your
teacher education program. You need to take only those
modules covering skills that you do not already possess.
Similarly, you need not complete any learning experience
within a module if you already have the skill needed to
complete it. Therefore, before taking any module, you
should carefully review (1) the introduction, (2) the objec-
tives listed on p. 4, (3) the overviews preceding each learn-
ing experience, and (4) the final experience. After compar-
ing your present needs and competencies with the informa-
tion you have read in these sections, you should be ready to

l'Innake one of the following decisions:

That you do not have the competencies indicated and
should complete the entire module
That you are competent in one or more of the enabling
objectives leading to the final learning experience and,
thus, can omit those learning experiences
That you are already competent in this area and are
ready to complete the final learning experience in
order to "test out"
That the module is inappropriate to your needs at this
time

When you are ready to complete the final learning experi-
ence and havp access to an actual teaching situation,
make the necessary arrangements with your resource per-
son. If you do not complete the final experience success-
fully, meet with ypur resource person and arrange to (1)
repeat the experience or (2) complete (or review) previous-
sections of the module or other related activities suggested
by your resource person before attempting to repeat the
final experience.
Options for recycling are also available in each of the
learning experiences preceding the final experience. Any
time you do not meet the minimum level of performance
required to meet an objective, you and your resource per-
son may meet to select activities to help yOu reach compe-
tency. This could involve (1) completing parts of the module
previously skipped, (2) repeating activities, (3) reading sup-
plementary resources or cornplefing additional activities
suggested by the resource person, (4) designing your own
learning experience, or (5) completing some other activity
suggested by you or your resource person,.

Terminology
Actual Teaching Situation: A situation in which you are
actually working with and responsible for teaching sec-
ondary or postsecondary vccational students or other oc-
cupational trainees. An intern, a student teacher, an in-
service teacher, or other occupational trainer would be
functioning in an actual teaching situation. If you do not
have access to an actual teaching situation when you are
taking the module, you can complete the module up to the
final learning experience. You would then complete the
final learning experience later (i.et, when you have access
to an actual teaching situation).
Alternate Activity or Feedback: An item that may substi-
tute for required items that, due to special circumstances,
you are unable to complete.
Occupational Specialty: A specific area of preparation
*within a vocational service area (e.g., the service area4
Trade and Industrial Education includes ocapational spe-
cialties such as automobile mechanics, weldinn and elec-
tricity.

Optional Activity or Feedback: An item that is not re-
quired but that is designed to supplement and enrich the
required items in a learning experience.
Resource Person: The person in charge oi your educa-
tional program (e.g., the professor, instructor, administrator,
instructional supervisor, cooperating/supervising/class-
room teacher, or training supervisor who is guiding. you in
completing this module).
Student: The person who is receiving occupationa, in-
struction in a secondary, postsecondary, or other .training
program.
Vocational Service Area: A major vocational field: agri-
cultural education, business and office education, market-
ing' and distributive education, health occupations educa-
tion, home economics education, industrial arts education,
technical education, or trade and industrial education.
You or the Teacher/Instructor: The person who is com-
pleting the module.

Levels of Performance for Final Assessment
N/A: The criterion was not met because it was not appli-
cable to the situation.
None: No attempt was made to meet the criterion, al-
though it was fFeTiant.
Poor: The teachenis unable to perform this skill or has only
very limited ability to pgfor.r4ft.
Fair: The teacher is unable to perform this skill in an ac-
ceptable manner but has sortie ability to perform it.
Good: The teacher is able to perform this skill in an effec-
tive manner.
Excellent: The teacher is able to perform this skill in a very
effective manner.
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1

Titles of the National Center's Performance-Based Teacher Education Modules

Category A: Program Planning, Development, and Evaluation Category G: School--Community Relations ,
A-1 Prepare for a Community Survey G-1 Develop a Schbol-Cr 'nity Relations Plan for Your Vocational Program
A-2 Conduct a Community Survey G-2 Give Presentations to . ate Your Vocational Program
A-3 Report the Findings of a Community Survey G-3 Develop ilrochuras to Promote Your Vocational Program
A-4 Organize an Occupational Advisory Committee p-4 Prepare Displays to Promote Your Vocational Program
A-5 Maintain an Occupational Advisory Committee G-5 Prepare News Releases and Articles Concerning Your Vocational Program
A-6 Develop Program Goals and Objectives G-6 Arrange forTelevision and Radio PresantationsConcerning Your Vocational
A-7 Conduct an Occupational Analysis Program
A-8 Develop a Course of Study G-7 'Conduct an Open House
A-9 Develop Long-Range Program Plans G-8 Work with Members of the Community
A-10 Conduct a'Student Follow-Up Study G-9 Work with State and LocEducators
A-11 Evaluate Your Vocational Program G-10 Obtain Feedback about Your Vocational Program

Category B: Instructional Planning
1:1-1 Determine Needs and Interests of Students
E)-2 Develop Student Performance Objectives
B-3 Develop a Unit of Instruction
B-4 Develop a Lesson Plan
B-5 Select Studerit Instructional Materials
B-6 Prepare Teacher-Made Instructional Materials

Category C: Instructional Execution

Category H: Vocational Student Organization
H-1 Develop a Personal PhiloSophy Concerning Vocational Student

Organizations
H-2 Establish a Vocational Student Organization
H-3 Prepare Vocational Student Organization Members for Leadership Roles

1/ H-4 Assist Vocational Student Organization Members in Developing and
Financing a Yearly Program of Activities

H-5 Supervise Activities of the Vocational Student Organization
H-6' Guide Participation in Vocational Student Organization Contests

C-1
C-2

Direct Field Trips
Conduct Group Discussions, Panel Discussions, &id Symposiums Category I: Professional Role and Development

C-3 Employ Brainstorming, Buzz Group, and Question Box Techniques 1-1 Keep Up to pate Professionally
C-4 Direct Students in Instructing Other Students 1-2 Serve Your Teaching Profession
C-5 Employ Simulation Techinques . 1-3 Develop an Active Personal Philosophy of Education

..C-6 Guide Student Study 1-4 Serve the School and Community
C-7 Direct Student Laboratory Experience 1-5 Obtain a Suitable Teaching Position
C-8 Direct Students in Applying Problem-Solving Techniques 1-6 Provide Laboratory Experiences for Prospective Teachers
C-9 Employ the Project Method 1-7 Plan the Student Teaching Experience
C-10 Introduce a Lesson Supervise Student Teachers
C-11
C-12

Summarize a Lesson
EmplEni Oral Questioning Techniques

.1-8

Category J: Coordination of Cooperative Education re
C-13 Employ Reinforcement Techniques J-1 Establish Guidelines for Your Cooperative Vocational Program
C-14 Provide Instruction for Slower and More Capable Learners J-2 Manage the Attendance, Transfers, and Terminations of Co-Op Students
C-15 Present an Illustrata Talk J-3 Enroll Students in Your Co-Op Program
C-16 Demonstrate a Manipidative Skill J-4 Secure Training Stations for Your Co-Op Program
C-17 Demonstrate a Concept or Principle J-5 Place Co-Op Students on the Job
C-18 Individualize Instruction J-6 Develop the Training Ability of On-the-Job Instructors
C-19 Employ the Team Teaching Approach J-7 Coordinate On-the-Job Instruction
C-20 Use Subject Mattet Experts to Present Mformation J-8 Evaluate Co-Op Students' On-the-Job Performance
C-21 Prepare Bulletin Boarbs and Exhibits J-9 Prepare for Students' Related Instruction
C-22 Pilsen! Information with Models, Real Objects, and Flannel Boards J-10 Supervise an Employer-Employee Appreciation Event
G-23
C-24

Present Information with Overhead and Opaque Materials
Present Information with Filmstrips and Slides Category K: Implementing Corroetel;:::y-Based Education (CBE)

C-25 Present Information with Films K-1 Prepare Yourself for CBE
C-26 Present Information with Audio Recordings K-2 Organize the Content for a CBE Program
C-27 Present Information with Televised and Videotaped Materials K-3 Organize Your Class and Lab to Install CBE
C-28 Employ Programmed Instruction K-4 Provide Instructional Matenals.lor CBE
C-29 Present Information with the Chalkboard and Flip Chart K-5 Manage the Daily Routines of Your CBE Program
C-30 Provide for Students Learning Styles K-6 Guide Your Students Through theQBE Program

Category D: Instructional Evaluation
D-1 Establish Student Performance Criteria
D-2 Assess Student Performance: Knowledge
D-3 Assess Student Performance: 'Attitudes
D-4 Assess Student Performance: Skids
D-5 Determine Student Grades
D-6 Evaluate Your Instructional Effectiveness

Category E: instructional Management
Ei Pxoject Instructional Resource Needs
E-2 Manage Your Budgeting and Reporting Responsibilities
E-3 Arrange for IMprovement of Your Vocational Facilities
E-4 Maintain a Filing System
E-5 Provide for Student Safety
E-6 Provide for thefirst Aid Needs of Students
E-7 Assist Students in Developing Self-Disciphne
E-8 Organize the Vocational Laboratory
E-9 Manage the Vocational Laboratory
E-1Q Combat Problems of Student Chemical Use

Category F: Guidance
F-1 t
F-2

F-4
F-5

Gather Student Data Using Formal Data-Collection Techniques
Gather Student Data Throu9h Personal Contacts
Use Conferences to Help Meet Student Needs
Provide Information on Educational and Career Opportunities
Assist Students in Applying for Employment or Further Education

Category L: SeMng Students with Special/Exceptional Needs
L-1 Prepare Yourself to Serve ExcePtional Students
L-2 Identify and Diagnose Exceptional Students
L-3 Plan Instruction for Exceptional Students
L-4 Provide Appropriate Instructional Materials for Exceptional Students
L-5 Modify the Learning Environment for Exceptional Students ,

L-5 Promote Peer Acceptance of Exceptional Students
L-7 Use Instructional Techniques to Meet the Needs of Exceptional Students
L-8 !morays Your Communication Skills
L-9 Assess the Progress of Exceptional Students
1.-10 Counsel Exceptional Students with Personal-Social Problems
L-11 Assist Exceptional Students in Developing Career Planning Skills
L-12 Prepare Exceptional Students for Employability
L-13 Pror nte Your Vocational Program with Exceptional Students

CategoGy hi: Assisting Students in Improving Their Basic Skills
M-1' Assist Students in Achieving Basic Reading Skills
M-2 Assist Students in Developing Technical Readin9 Skills
M-3 Assist Students in Improving Their Writing Skills
M-4 Assist Students in Improving Their Oral Communication Si. Is
M-5 Assist Students in Improving Their Math Skills
M-6 Msist Students in Improving Their Survival Skills

RELATED PUBLICATIONS
Student Guide to Using Performance-Based Teacher-Education Materials
Resource Person Guide to Using Performance-Based Teacher Education Matenals
Guide to the Implementation of Performance-Based Teacher Education
PerformanceBased Teacher Education: The State of the Art, General Education and

Vocational Education

For information regarding availability ;Id prices of these materitals contactAAVIM, American Association for Vocational Instructional
Materials, 120 Driftmier Engineering C nter, University of Georgia, Athens, Georgia 30602, (404) 542-2586
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