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FOREWORD

This Guide to the instructional use of microform has been
prepared to provide the background necessary for further refinement
of the concept. Mic "»i>rm, used as an instructional tool, is a very
new application in educational technology; this Guide, while written
at the introductory level, provides the essential information for con-
tinued development of instructional applications,

The irf ormation presented is based, in part, on the experience
gained through an experimental study in which the considerations
involved in preparing and implementing a course of instruction using
microform were identified empirically (AFHRL-TR-71-44),

The preparation of the Guide was performed under Contract No,
F'41609-70-C~0040 by tte Denver Research Institute of the University
of Denver, under the direction of the Tcchnical Montor, Dr, Edgar
A, Smith of the Air Force Human Resources Laboratory, Lowry Air
Force Base, Denver, Colorado, The project was supervised by
Mr, James P, Kottenstette, Research Associates contributing to the

program were M=z, Robert R, Grausnick, Mrs, Alta Bradley Morrison

and Dr, Anita S, Wect, This study represents a portion cf the
research program of Project 1121, Technical Training Development;
Task 112101, Advanced Technology for Aixr Force Technical Training.
Dr, Marty R, Rockway was the Project Scientist and Mr, Joseph Y,
Yasutake was the Task Scientist,

Otler reports prepared under this contract include!

AFHRL-TR-71-42, "A Performance Evaluation: Microfiche versus
Hardcopy"

AFHRL-TR~71-43, "Microform Use in a Technical lraining Environ-
ment -- An Expcriment"

This Guide has ueen reviewed and is approved,

GEORGE K. PATTERSON, Colonel, USAF
Commander
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ABSTRACT

The objective of this Guide is to present information on the use
of microforms in a training environment; to provide basic background
on microforms as a distinct communications medium; and to illustrate
the steps required in operationalizing the use of microforms in a
training sequence,

Information developed through studies of educational microform
uses, together with data accumulated frorn specialists in the areas of
filmed materials' development and equipment design, have provided
the basis for creation of this Guide to micrcform uses in a training
environment.

A review of the material to be presented resuilted in the pre-
paration of three chapters for the instruction of individuals requiring
an understanding of the subject: (1) general information on micro=
forms to include definitions and explanations of terms, materials, and
concepts; applications and acc:ptance; new techniques and processes;
costs; and information sources; (2) the use of microforms in a direct
instructional mode and the relationships of microform capabilities to
training applications; and (3) the considerations to be taken into account
in any specific instructional application, which include a plan fcr
instructional materials, a plan for delivery, and a plan for usc; as

well as an outline for design and implementation of such an operation,

iii
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SUMMARY

Denver Researcn Institute, University of Denver, A Guide to Instruc~
tional Uses of Microform, AFHRL-TR-71-44, Lowry AFB,
Colorado: Technical Training Division, Air Force Human
Resources Laboratory, May 1971,

Objective

The objective of this Guide is to present information on the use
of microforms in a training environment; to provide basic backgrcund
on microforms as a distinct communications medium; and tc illustrate
the steps required in operationalizing the use of microforms in a
training sequence,

Approach

Informatiion developed through studies of educational microform
uses, together with data accumulated from specialists in the areas of
filmed materials' development and equipment design, have provided
the basis for creation of this Guide to microform uses in a training
environment,

Findings

A review of the material to be presented resulted in the pre-
paration of three chapters for the instruction of individuals requiring
an understanding of the subject: (1) general information on micro-
forms to include definitions and explanations of terms, materials, and
concepts; applications and acceptance; new techniques and processes;
costs; and information sources; (2) the use of microforms in a direct
instructional mode and the relationships of microform capatilitics to
training applications; and (3) the considerations to be taken into account
in any specific instructional application, which include a plan for
instructional mauwerials, a plan for delivery, and a plan for use; as
well as an outline for design and implementation cf such an operation,

This summary was prepared by Dr, Edgar A, Smith, Tachnical
Training Division, Air Force Human Resources Laboratecry,
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CHAPTER I
MICROFORMS: GENERAL INFORMATION

A. Background

This Guide presents information primarily on the deveiopment
and current use of microfiche materials in a training environment. The
level of sophistication of materials and equipment, as presented here,
is that considered readily useful for the indoctrination of and utiliza-
tion by trainees and instructors in an Air Force Technical Training
School environment. Extensive treatment of complicated use patterns
and gear arc avoided, as well as sophisticated or exotic systems to
achieve communication, since the training condition focused upon is
that of classroom instruction.

Many individuals, industria concerns, research teams, and
educators are currently involved in developing materials, equipment,
and systems to utilize microforms in the educational environment. For
some time, microforms have been accepted and used in industry for
administrative purposes, such as compressing files and records into
a small space, lowering costs of mailing infcrmation from one place to
another, developing ready access to statistical data through sutomatic
retrieval of filmed information, and utilizing the film medium to reducc
costs of duplicating materials. In libraries, too, microforms are
accurnulating rapidly; some of the applications include the acquisition
of out-of -print materials, tne reduction >f costs in acquisition and
storage, and the replacement of bound serials with less costly film
copies. Actual use of these materials within educational institutions
has been very limited, and only in the last several years has the

possibility of active use of microforms in the instructional process
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been seriously considered. Before discussing the instructional uses
of microform, the folilowing review of the state -of -the-art in

micropublishing is presented.

B. Definitions; Explanations
1. Microforms

Microforms are visual materials which contain information
that is recorded in a size too small to be identified by the naked eye;
some magnification of the image(s) on a mmicroform must be achieved
befcre the information held in "microiriagery' can be utilized. A
.large. printed notice might be photographically reduced to a smaller
size and still be easily read without optical aid; this would not be a
niicroform. However, if the material were further reduced in size
until one could no longer decipher its message, and a magnifying lens
were required in order that it might be read, then that greatly reduced
image would be a microformi. Microforms are encountered in numer -
ous modes, sizes, shapes, and reductions, some of which are
described below. Although some microforms are planned for use by

groups of individuals, those of concern in this Guide are developed

for use by people viewing them singly.

a. Opaquesare microforms which are developed on materials
which will not transmit light, such as sheets of paper or card stock.
These forms require the reflection o " 1e image onto another surface,
along with magnification, in order that they may be read, cr they may
be read directly through a magnifying iens. Thesc images can be
printed photographically or by means of a highly developed litho-
graphic process but the reductions are seldom greater rthan 20 times

that of the original, and normally are only 5 to 10 times the ariginal.
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These microimages are printed on letter-sized sheets of paper, as
microsheets: on smaller sheets or cards (microcards), some being
only 2 by 5 inches overall; and on narrow tape which can be cut and
pested to a sheet or card as desired. Especially designed equipment

is required for viewing these materials.

b. Transparencies are ''see-through' materials used for

=y 'ring information, primarily consisting of films of various types.
These microforms are always obtained through a photographic process.
T+ original film used for taking a picture for a microform is silver
"1alide microfilm; it consists of a base of fire-resistant acetate or
polyester, a gelatin layer in which grains of cilver haiides repose,

and an element to reduce any light-scattering effect in the film itself.
Other film types used to provide transparent dissemination copies of
tue wriginal microfilm are diazo and vesicular (Kalvar) films. Diazo
films are developed through a chemical reaction involving dyes:
vesicular films involve the creaticn of minute bubbles that cast
shadows which create the image areas. Transparencies are unitized
in two primary modes; as a lonyg strip of images wound into a roll,

or as a flat piece of film on which a itumber of images are imposed
utilizing a coordinate system. Roll film is produced in varying widths,
35-millimeter being the width which was widely employed in the past
and is still used extensively for filming of large-sized documents such
as newspapers and engineeving drawings. For smaller-sized mate-
rials, such as report literature and textual information, 16-millimeter
films are now the most widely used, but 8-millimeter images are
being developed for some applications. The flat microforms (called
liche, from the French) are commonly produced by cutting

105-millimeter film intocards whichare sized approximatelvd by 6inches,
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although other sizes of film cards have been developed and utilized,
i.e., 2 by 2 inches and 3 by 5 inches, as well as 5 by 8 inches, and
even larger sizes. The flat films are characterized by a horizontal -
and vertical coordinate system which is used to arrange the images
they contain in an orderly fashion. The number of images on a micro-
fiche depends upon the degree to which the materials have been photo-
graphically reduced and on their arrangement; smaller image sizes
are constantly being developed as better viewing equipment and better
films become available. During the past decade, files of material
were placed on microfiche by Government agencies utilizing a

16 -millimeter image ona 105-millimeter filmdeveloping a 4 by 6-inch
card containing 6 rows of 12 images each {the COSATI standard). The
"step-and-repeat'' camera has been developed specifically to produce
the fiche format. Viewing equipment must translate the microform
into a readable image; therefore, the magnification required for the
viewer utilized for this purpose is determined by the reduction ratio
used to create the original microimage. Some viewers have variable
or exchangeable lenses and film holders; these make such equipment
more universal in application but delay viewing when modifications
must be undertaken before use. Where an appreciable use of a

specific microform is contemplated, viewers which are designed for

specific form seem the most appropriate from the user's point of view.

¢. Microform devices are mechanical aids to efficient use of

various forms for particular applications. Some ot these devices are

explained below.

Spools or recls are used to store roll film and to deliver

it sequentially or serially to the viewer  Such devices are of a size

e SR a5 e e s AR e




to hold a particular film width, and of a diameter sufficient for the
length of the roll being wound into a single unit. Reels, approximately
4 inches in diameter, are common and the reel is often boxed for

storage,

Cartridges and cassettes are holders for roll film which

rackage the film in such a way that it can be inserted into a viewer
easily; simplified threading of the film into the viewer is achieved
with these devices. Cassettes completely enclose the {ilm whereas
cartridges do not. Different viewers require different types of car-
tridges and cassettes; since these are not interchargeable, film must
be initially inserted into the unit that fits the viewer to be used.
Currently, efforts are being made to standardize these devices so
that they will be more universal. Holders, or cassettes, are being
developed also for film cards, or fiche, which will eliminate many
difficulties in proper film insertion and aid in maintaining clean and

undamaged materials.

Agperture cards are paper file cards with frames of film

mounted into windows. Such cards are highly unitized and can be
filed, and interfiled, permitting expansion and correlation of infor-
ruation maintained in microform. Since aperture cards are often of
the punchcard variety, they can be easily coded for infarmation
retrieval and for sorting into categories This type of microform is _
useful where each image or small group of images are able to stand
alone as an information unit. Like aperture cards, the CIM-Card
(continuous image microfilm card) holds a limired number of images,

this card being made completely of a special acetate film of the diazo

type.

s
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Microfilm jackets are transparent pockets into which

strip film, or single images, can be slipped and held in place for
viewing in the same manner as a fiche. The jackets are made for
films of various widths, as 16-millimeter or 35-millimeter, and in
sizes most useful such as 4 by 6 inches. These jackets permit the
individual development of a flat fiche employing a strip-up process,
and the addition of material, or rearrangement of material, is readily

accomplished.

Microfiche notebook files are available which permit the

arrangement of microfiche of a liﬁlited number in a ring binder. These
files store about 30 of the 4 by 6-inch fiche per sheet, in pockets, with
eye-legible headings on the fiche readily visible for easy retrieval of
individual fiche. This type of device for storage of microfiche is useful
ir. development of a particular subject, or in assembling materials on
film fcr a special study. Each fiche here is a unit of information, and
the nc.efile as a whole comprises a larger unit of information which

includes all of the fiche.

Storing microforms involves various pieces of equipment

and furniture, such as files, cabinets, and shelves. The method of
storing microforms to be adoi)ted in a given situation is arrived at
administratively from factors prevailing in the particular environ-
ment. Of importance are the number of microforms involved; the
total system of microform use: who, when, and where the forms are
to be read; whether the system will permit free access or controlled

acvess to the materials and equipment. File drawers are very

effective in storing microfiche. These can be as centrally-located

cabinets: they might also be cabinets dispersed into the areas of the

reading stations.  Both file cabinets and shelves are suitable for




k
H

boxed reels ot roll tilm, and for boxed cartridges and cassettes. Lazy-

Susan-type shelves are found useful for these small-sized materials.

Laminating materials are sometimes used as coatings for

transparent films for several purposes; one is to prevent film contact
so as to prohibit the copying of these materials, and a second is to
protect the materials from dust and scratches. In the case of high
reduction microforms, such as those at 100-times reduction, or more,
any small imperfection, dust, or scratch, will be highly magnified
when the image is viewed on a screen. A lamination will eliminate
this difficulty to a considerable degree since the focal depth of the
projection optics is so shallow that imperfectioas on the surface of the
laminate are thrown far out of focus and have little effect on the pro-
jected image. This is not equally true of lower reduction ratio

materials.

Coding, indexing and some bibliographic ot retrieval

information is necessary for all microforms to be useful. Eye-legible
information must be on the film itself, as well as in an index or cata-
log. Establishment of standards for the appropriate access informa-
tion and avxiliary tools for and in connection with microforms is
presently being studied and is considered a major issue in establish-

ing useful practices.

d. Material development is the determination of content of

materials to be reduced to a microform and made avai'able where
needed. Here is the decision as to what material will be recorded,
whether the materia! will be a single item or a part of a collection of
related materials, whether it will b«“ assembled into a suhim't-roi;\tod

sevies, or a chronolugy, or some other sequence of particular utility,
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in whole or in part. Establishment of content of microforms may
involve completely reordering materials as they appear in a hardcopy
form, and presenting them in some new way which takes advantage of
tihe particular values of a microform to be used, and of the specific

purpose to be served.

e. Production of microforms involves filming, developing,

duplicating, and some distributing. As part of the production process,
the editing, indexirg, coding, and accession controls necessary to the

microforms must be considered.

Reduction ratio of a microform is the number of times the

material is photographically reduced in relation to the original mate-
rial. A standard reduction ratio is 20-to-1 (or 20X, meaning 20-times
reduction) which has been the staindard established by the Committee

for Scientific and Technical Information (COSATU). (In this instance,

‘an information area originally 8.0 inches by 10.0 inches would appear

in microform as an area 0.4 inch by 0.5 inch.) This U,S, Government
standard is extensively used for 4 X 6-inch microfiche report literature
where 60 images appear in 5 rows of 12 each. Another much-used
reduction ratio is 24-to-1 presenting 90 images in 6 rows of 15 each,
as established for 4 X 6-inch microfiche by the Nationai Microfilm
Association (NMA).* As r.~wer films and equipment are developed,
greater reduction ratios are possible and are being used. More material

is becoming available at 40X and 42X on 8-millimeter film; computer

output microfilm (COM) will appear «t both 20X and 40X (approximately).

" The COSATI standard was revised in May 1971 to be consistent with
the NMA standard at 24-times reduction.
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The very high reduction ratios, 100X, 150X, 200X permit the consoli-
dation of a great deal of information into a small film area and permit
a single book to a single fiche, or many related information bits to a

single fiche.

Projection ratios must coincide reasonably well with

reduction ratios in order that microforms may be read on a viewer
screen: however, an image might be reduced at 20-to-1 and be pro-
jected back onto a screen at 30-to-1 so that the projected image was
larger than the original. This is known as positive blowback. If the
image were projected in a size smaller than the original it would be
projected at a negative blowback. The same material might be pro-
jected at the same ratio as that at which it was reduced for normal
viewing purposes. and at a positive biowback for other reasons such as

for viewing by persons with impaired vision.

Readability of a microform image has to do with the quality
of the materials and equipment, in combination, that is necessary so
that an individual can read the projected material in context. Quality
of the image is not as stringent for ''readability" as it is for "visibility"
which has to do with positive identification of individual symbols and
characters on a viewer screen. For numerals, symbols, tables,
graphs, and any materials where individual characters are important to
communication, 'visibility' is the manrdatory criterion. For narrative

materials, ''readability' is the essential criterion.

Generations are ascribed to microform copies. The original
silver film éxposed to develop a microform from a hardcopy or other
source, is a first generation negative. The positive film produced
from this originai master is a second genetation positive. The ncxti

film made f.om the positive is & third generation negative, and so on.

9




In the case ofr COM (computer output microfilm), the first generation
from the computer oucput is a positive. Multiple film copies can be
made froin any of these generations, but with each generation some
resolution is lost. In producing a microform of any particular reduc-
tion ratio, the full reduction can be accomplished in several steps rather
than in a single step; for instance, 1C0X film may be produced by
reducing the original source material to a film at 10X, then producing

a positive intermediate, which is again photographed at 10X, thereby
producing a final master at 100X. Up to about 50X, at the present time,
reduction can be accomplished in a single step; beyond that, the two-step
process is currently employed. However, even for low reduction
microforms, it may be desirable to employ a two-step process to

produce the particular microform desired.

Copvright is a problem in microform devélopment as with
the copying of any copyrighted material. Fair use prevails, of course,
and users must be aware of its applications and its limitations. The
entire problem of copyright as it relates to present copying techniques
is under study and new legal guidelines can be expected as time passes.
In order that existing information may be utilized, some new sysiems

of permissions or licensing are being studied.

f. Film formats and film design should be determined in

accordance with the planned use of a particular class of information,

in the same manner that the decisions as to reduction ratio and type of
microform are determined. Use is the controlling factor in alldecisions:
greater facility in utilization of information is the goal in the development
of any segment of riicroterm application. Mere substitution of & less
expensive medium, is not the sole justification {or selection of a

microform: it should be responsive to the user to the same degree,

o &
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at least, as the medium to which he has become accustomed. Micro-
forms have the potential for greatly facilitating information exchange
when properly employed and formats play a major role in overcoming

machine interference in the communications process.

Continuity of microforms must be considered in planning
materials. With roll film, the roll of a particular film length is the
information unit and materials which are held in this fashion must be
appropriately described and indexed. The roll film is particularly
usefu! for serialized material such as newspapers and periodicais which
lend themselves to access thru their chronology and special indexes.
With other types of material, the information unit must be determined,
and a best form selected for it. Report literature, being most often of
minimal length, can be well handled with microfiche in the COSATI
(20X) or NMA (24X) format. Book-length materials to be read sequen-
tially from beginning to end lond fhemselves to a presentation on roll
film which can hold an entire book as a unit, or on microfiche of a
reduction ratio sufficiently high to permit one card tc hold one book.
For other materials, such as educational materials, workbooks, and
learning guides, the fiche form provides the most flexibil'ity. and the
reduction ratio to be used should be determined by the task to be per-
formed. In some instances, the continuity of materials, and the urit
to be retained, may be a departure from that previously accepted:
chapters from hooks may becorye units rather than the book itself;
another départure might be the collectinn of & series of articles from

periodicals with each article a unit rather than the pericdicals them-
selves. In all such cases, in-depth indexingrand access controls are

mandatory.

11
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Polarity describes the readable image as to light reflected
or transmitted; the positive polarity is true to life, whereas the nega.
tive polarity reverses the situation so that normally white areas or
symbols are dark and the formerly dark are light. 'The use situation
determines which polarity i most appropriate for a particuiar piece of
material; differcnt kinds of viewers respond ditferently to positive and
to negative polarity; the magnification ratio of lenses delive: s light to
the screen in different ways so that the individual user rusponds to the
light from positive and negative images differently under different
circumstances. Ambient lighting in use environments is a factor to
e considered in deciding upon which polarity to use. The material
itself, with graphs cr phctographs, may be best presented in positive,

or negative, or a mixture of the two.

Color ‘n nm.croforms may become more broadly useful as
—_0 y

development of new filrns come to pass. Aside from aesthetic consider-

ations, color is an important tool in communications. Color codes and
color cues contribute to information transfer and speed of identification.
As this area of microform production is more sophisticated, there are
problems to be solved relating to true color representation where this
is vital, copying of colored microforms, film resolution limitations,
aid costs. However, color should be included as a consideration inthe

formatting of material for presentationof certain types of information.

Changes in material content may be in order. I[n develop-

ingmicroforms from a'teady existing material, decisions must be made

“exrly as to whether the task will be one of merely copying material

already available onto a n.icroform, thereby providing a substitute for
the hardceopy originail, or whether the microform will be a new edition

in which changes bave been made in content or arrangoment. [t maybe

12
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that additional information should be included with the old, and, there-
fore, the microform "copy'" will be an expansion or editorialized version

of a former publication.

Sequence of images, or direction of image placement on

microforms is important in the reading of information. Original roll
film has utilized two image progression sequences, the comic, which is
a horizontal row of images as in a vomic strip, and the cine,which is

a vertical column of images as in cinema nr movie film. An open book,
to which users are accustomed from early training, is developed in the
comic mode, with a left-hand page and right-hand page, and on to the
end. Certain old scrolls are in the cine mode and read vertically from
one end to the other continuously without a break. In the comic or
horizontal progression of images, each page of material must be brought
into alignment on a viewer screen in order that it rnay be read; with the
vertical progression of images, the user can continue from the bottom
of one page to the top of the next without losing eye contact on the
viewer screen. The end use of the material must determine which
progression to utilize: where images should be kept distinctly separate,
the comic progression accomplishes this; where material should be
read without break, the cine or vertical -progression of the material

serves this purpose.

Variable progression can be achieved with microfiche. In

formatting material, it should be kept in mind that microform in sheet
or card form presents the designer with an opportunity to develop

materials which can be used in more dimensions than is possible with
a buok or with roll film. The user can progress through the material
forward, backward, up, down, to the right, to tne left, diagonally, or

along some complicated map or route that the designer brings to bear

" 13
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in presenting his material. 'This multi-dimensional aspect of material
presentation can be greatly exploited with the microfiche of high density.
When color as a code is added to this situation, the possibilities of
atilizing the multi~-dimensional capability of microfiche for individ-

ualized and programmed learning are evident.

g. Documentation of content is essential. No matter in what

medium or form information is developed, it must be well documented
for access and retrieval or it is essentially worthless. Great concern
is currently expressed on the part of information users as to the
developmert of quantities of microforms which may be difficult to
retrieve and utilize because of inadequate bibliographic controls. The
materizis themselves, as well as all associated containers and
receptacles, must be carefully handled in this respect. Useful infor-
mation is expected soon to help publishers with this important problem.
In addition to adequate bibliographic access tools to retrieve filmed
information units, the microforms themselves must be designed with

internal accession aids that are functional and simple to utilize.

h. Standards for microforms are minimal at this time due to

the ciurrent expansion of the industry into new and untried avenues

which could bring decided advancements to the user of microinforma-
tion. The Government standard COSATI is well known, as is the NMA
standard. However, it can be expected that 8-millimeter imagery

(or 40X reductions) will become plentiful since the computer's COM
atilizes this reduction ratio primarily. As some of the newer materials
in higher densities prove their utility, standards will undoubtedly be
adopted with respect to them. Knowledgeable individuals foresee a
family of standards for different kinds of microforms, rather than the

selection of a single type and density to perform all tasks in a

14
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compromised manner: different forms will be used for the specific
communication for which they provid- the most suitable and usefil
presentation in a specific environment. The users of microforms wiil
have much to say about these standards in the future, their input being
in the form of acceptance, endorsement, purchase, and use of particu-

larly well-designed and applicable materials.

i. Information stores, bodies of materials which are being

developed and will be available for use in many ways anq through many
channels, on site and remotely, are increasing rapidly: much of this
information is held in the newer mediums, electroric tapes, computer
memory, and on various films. Data banks of many kinds, cover-

ing a wide range of topics and statistical information, are becoming a
major resource which can be utilized by an ever-increasing auaience.
In many cases, the computer can be used to manipulate information

and provide the management for data which is held in film storage.
Retrieval of film records can be accomplished by the computer and with
sophisticated mechanical and electronic retrieval systems. Information
is being developed and stored by government at all levels, industry,
news media, banks, innumerable agencies, professional organizations,

and educational institutions.

2. Frojection Equipment for Individual Users

a. Viewers or readers are optical machines which utilize

lenses, mirrors, and screens to magnify information held on micro-
forms and present it to a user in a size sufficiently large to be read by
the human eye. Many different reading machines are available, of
varying size and configuration, and the development and manufacture
of new types is proceeding at a rapid pace. Viewers in the past have

been primarily of a stationary type, upright and heavy, so that they

15
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might be considered to function aimost exclusively in an institutional

setting, serving a precisely defined purpcse. Now, the need for a

P

more personal, and theref-re portable, viewer has been recognized

and manufacturers are developing smaller and lighter pieces of
equipment for reading microforms. The formats for micrcforms in

the past. being almost exclusively the copying of already designed
printed pages of information, have required that reading machines be
constructed with long optical paths to recreate for the user the page that
was developed via the printing press. With modification in material
presentation, whether new material or old material that has been
redesigned for microform presentation, smaller personal viewers are
possible. statistical information concerning different viewers is
available from several sources, including the American Library
Association. Literature from manufacturers is helpful. However,

it is best to determine microform equipment capability in situ since
many local environmental conditions contribute to the functioning of these

machines, and a best fit cannot currently be made from statistical

information alone. Equipment for viewing microforms presents an
image tothe user through projection of an image onto a screen. Some
viewers project this image onto the back of a translucent screen; this
type is a rear projection viewer. Other readers proiect the microform
image onto an opaque surface or screen: this type is a front projection

viewer.

Although machine parts, as they confront a user, should be
kept to an absolute minimum to lessen machine interference with
communications, viewers must be understood in terms ot their basic
components in “rder that they be less threatening. There must be a*

smoothly fun-tioning system to hold the microform firmly in precise
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position to be presented to the user. There mus' be a good and adequate
lens to magnify the image; if more than one magnification is possible
with a single viewer, then the d'ffereat lenses should be easily brought
into position for use. A syst.m of mirrors whicn transport the magni-
fied image from the lens must be held firmly in position to keep the
image from being distorted. The screen which confronts the user
should be clean, clear, and vrmarred. A lamp of proper type and
wattage is needed tc force the microimage through the system of lens
and rnirrors and onto the screen with sifficient contrast to be readable.
The intensity. of the light is dependent upon the degree of magnification
that must be achieved, high reduction ratios recuiring the concentration
of a great deal of light onto a small film area. Since lights generate
heat, where a great deal of light is required it must be dissipated from
the film by the use of fans. These can be a source of distracting ncise
unless well designed. As the image appears on the screen, it must be
precisely focused by the user and the focusing controls should be
readily accessible and smoothly functioning. The entire viewer system
should be precisely engineered to the end that the screen is equally
bright overall, the image is not distorted, and the focus once adjusted

for a piece of film does not need readjustment as the task progresses.

b. Copying machines are often required to produce hardcopy

from a microform. This requirement may be lessened in the future
when more viewing equipment is available for use by additional people.
However, even with the advent of many viewers, hardcopies will be
required for some purposes. Machines which make paper copies of
microform iraages are viewer-printers, primarily. These pieces of
equipment are slightly iarger than conventional institutional viewers,

and they are more expensive. The copies produced are priced per page
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since they require a special photographic paper for their production.
Other hardcopy machines for microforms are not viewer-printers but
simply copying machines: these pieces cf equipment aie bulky and
strictly production oriented  Still other copying machines developed
for microforms provide not hardcopy but duplicate films. Large pro-
cessing installations perform this function for the most part i)ut, in
addition, small pieces of equipment are necoming available particularly
for the duplication of microtiche. With such equipment, dispensing of
film duplicates from a central storage area would be much less expen-
sive and less time-consuming, as well as simpler, than the making of
hardcopy: however, this practice 2ssumes that viewing equipment is

plentifully dispersed as well.

c. Integrated carrels are work stations which integrate

equipment and work surfaces, as well a3 essential materials, into a
single configuration for a parti~ular function. Integrated viewer
carrels for 2n educational task would provide a microform viewer,
writing surface, space for hardcopy materials, files or shelves for
microforr s, localized lighting systems and power, and all required
materials and equipment tor an educational reading and study task in a
single integrated location. The same type of development could be
brought to bear on an {ndustx'ial task so that the local use environment
would contain all elements for the task to be accomplished in a func-

tionally designed, integrated modulc.

d. Maintenance must be accomplished continuously and well.

Film matrrials must be treated with respect and maintained in clean,
crderly arrangement under conditions promoting a long and useful life.
Institutional maintenance of microform equipment must be undertaken

by adequately trained technicians so that viewers are useable at all
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times. Inasmuch as the information nceded on an individual's micro-
form is actually in his hand, his inability to read it because of viewer
failure is devastating; it's like an itch that he can't scratch. Equipment
dealers should provide prompt servicing of their products when they
malifunction, but users shouid be sufficiently educated in minimal
maintenance to keep their equip™ent operating under normal conditions.
Here, the simplification of equipment looking to maximum individual
user maintenance might be expected to increase acceptance of he

microform medium through increased equipment availability.

C. History of Microfilm

Microfilm was developed about 1839 so that it has been avail-
able for 130 years. Not a great deal was done with it, in the sense of
mass communications, however, until World War II. At that time it
was used to transmit a great deal of information overseas by plane. A
use for film was developed by the mction picture industry several gener-
ations past, and much of the progress in microfilm technology resulted
from this cinema use. In the !920's a need was felt to record bank
checks and microfilm was adapted to that requirement. Following
World War Il there was a requirement to reduce much of the doca-
mentation that had been developed in connection with the war effort to
less costly storage, so microfilm was utilized for that purpose. The
aperture card was deveioped for engineering dr~' ‘ngs in the late 1940's.
Now, the amount of information being accumulated in written form is so
great that the use of film is essential. The computer has greatly
increased data output so that institutions are deluged with paper. The
use of film, properly indexed and retrievable, can preserve essential

written materials for future use. For information on the carly
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development of microfilm, see F. Luther's Microfilm: A History,

Annapolis, Maryland.

D. Applications and Acceptance

l. Conceptions of Use

Use potential for microforms is as broad as information use in
general: applications can be considered almost endless and only a few
have been actually pructiced. Difficulties in use have been glaringly
evident, but have arisen to a great extent from the fact that microforms
have been created to serve one purpose and then been asked to serve
another. Microforms which were merely film copies of old materials,
produced to preserve the information contained in deteriorating texts,
aid held in storage often with inadequate indexing or access controls,
end then recreated for a user on little understood and poorly maintained
pieces of equipment, u:.ually difficult to focus aad adjust, did little to
encourage users. This type of microform application was developed
for preservation and storage of materials and not for aciive use. As
the need for routine use of microimagery increases due to the amount
of information being created, the type of material to be placed on
microform is changing from the old microform concept to a new and
dynamic concept: microform will no longer be a dead storage medium
but rather will be a working tool for information transfer: it will no
longer be a substitute for har.(copy materials but will be a routine
communications medium. Since the capability of microform is ditfferent
from that of books and paper, the format for information storage and use

carn change with the microform's different potential. Microforms can

bring vraphic and visual presentations into more active use along with the

voritten word because of the storage capacity of microform units, and
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may be able to play a dynamic role in conjunction with other media such

as sound in an instructional setting.

2. Selection of Form

The particular microform to be selected for material develop-
ment must be keyed to a particular application. The unit uf information
must be considered, whether long or short, the kind of viewing equip-
ment that would be most appropriate in the use environment, whether
the information is developed in.a natural chronology or by subject seg-
ments, and all factors that can be identified as specific to the particular
use situation. When this has been done, a best fit can be deterrnined
as to the type of microform to be developed for that material and that

application.

3. Unique Benefits of Microforms

Many of the benefits of microform have long been recognized,
such as reducing publications costs, publishing on demand, and greatly
reduced storage requirements. More recently recognized benefits
include automatic retrieval of information, enhanced coding and index-

ing via microforms, variable unitization of material content, and the

multi-dimensional capability of sheat film, along with possibilities

suggested fo:_' color coding of information avenues cr blocks. Along
with possible benefits, restrictions of present microform n:.aterials,
systenis, and equipment are being identified from a user orientation to
that the benefits can be exploited while impact of machine restriction:

are minimized.

4. Problem Areas

As use of microforms increases, refinements in materials and

equipment are necessary to serve a broader hase of users with routine
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requirements for information of varying kinds and in differing environ-

ments. When a large number of people use the medium routinely,
restrictions are readily identified. In the past, attvntion has been ;
focused upon the technology of films, production and processing, and
equipment parts and capabilities, with little emphasis on the user and
his environment; the techrical capability has been developed but the
matching of the technology to the user himself has been little studied.
Currently, researchers are studying the microform user to better
fulfill his requirements and have found that he has much to contribute

to the design of materials, systems, and equipment that he will te
required to utilize as microforms proliferate. Identifiable problems
arc the disorientation experianced by a user between an upright sicreen
presentation and a working surface when he is performing a task
involving both of these areas. Orientation within the material itself, as
presented on a screen, requires guides and indexing to aid the user in
establishing references to the whole body of the material with which he
is involved, and these are often inadequate. Dependable focusing within
frames of material and from frame to frame is often not achieved with
available equipment. Fatigue from uneven screen illumination isalwnys
a problem and dizziness can be experienced when images are moved
across the viewer screen during a search task. Cooling fans can

prove to be extremely annoying, and in a classroom they can compete
with the instructor. The space occupied by equipment can leave little
working space for a user unless planned for in udvance. Individualized
matkings on microforms is a problem, as is the integration of new
material or updating o information Sophistication of systems ind
cquipment are formidable to the unimitiated, and equipment failure can
lcave the user helpless to achieve a desired communication since

altermatives have not been established  Such problems are attendant

T
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upon a change from commercial applications to educational applications;
from reference tasks which are generally specific, search-oriented,
and short-lived. to study tasks where students must use the prcsenta-
tion for long periods of time. The user in a cormmercial situation is
highly motivated due to his employment ard the nature »f the tasks
performed; the user in the educational environment must find his own
motivation tc perform the long-term tasks which are inherent in his

educational activity.

5. Acc'eEtance

It is necessary that microforms satis{y the user's informatior
requirements to be accepiable to him. He does not want to expend
more effort in using a micrcform than he has been required to expend
with other media in tne past. The total microform system, materials
development, accessibility, and machine delivery of information, must
be so well designed that the user is assisted in gaining information
rather than hampered by having to use micfofo rms. The benefits to be
derived frém the systeri's use must be expleited ro make it valuable to
the user as a satisfac.ory comnunications mediam, and when he fee's
tnat-he gets more from the microtorm system than he loses by having

to use a machine in order to read, the medium will be acceptable.

I, New Techiniques ard Processes Related to Microjorms

Of particalar interest at this time is the prodcction of micro-

Jorms via the computer. COM s "computer output microfilming”

2]

whereby outpit from the computer, whether from computations or as a
result of progranuming a picce of testaal material, or the scribing of a
computed graph or chart, can be filmed directly within the computer

by means of a cathode ;ray tube and a camera which is pointed at the

face of the tube. Since this operation is very fast, being limited a

2




this time only by the speed of the film employed for recording the

computer output, it is extremely important to the total microform

effort. Less fu‘ly developed at this time is CIM, ''computer input

microfilming" whereby microfilm is used as input to the computer for
manipulation of the informatic:a presently he!d on film. When this is
more fully operational, film records will be used buth as input and as
output with computers for speed and greater storage capability. Another
new development is OCR, ''optical character recognition' which is
machine-reading of information in eye-legible form. This, like CIM,

‘s still in developmental stages. Equipment for the automatic retrieval
of the physical films, roll or fiche, is being developed, along with
equipment for display of the information on viewing screens and return
of the microforms to storage. These systems are expected to be
utilized in the future along with computer searches for relevant mate-
rials for a particular information requirement. Some new equipment
has been developed which combines a roll film-fiche concept, whereby
fiche with its multiple frames of information is contained within the
equipment in a continuous roll for search and display. Asrequirements
are identified, and needs spzcificaily expressed, the technology relating
to microforms is sufficiently developed to bz responsive. Of importance
in the use of microforms is the development of toial information systems
where microforms are to be utilized so that all of the elev..ents which
interact assizt in the ultimate purpose of providins, the user with needed
communications. Svch tcial systems are being developed in a number
of areas and more wil! be achieved, directly through study of require-
merts and deliberate application, and indirectly th=~ugh trial and

error as use of microforms proceeds at an accelerated rate.
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F Costs

The costs associated with the development of materials for
microform and the equipment for their use is variable depending upon
the terms of application. If microform materials are created simply
by filming existing hardcopy materials, and institutional-type, free-
standing viewers are employed for presentation of materials, the
greatest cost involves the original filming of the material and the price
of the viewing equipment. However, if materials are redesigned to
take advantage of the benefits of the microform rnedium, costs will be
incurred in this work; the payoff for the additional cost of preparation
would have to be assayed against increased effectivenesss of the presen-
tation and any savings that accrue from this increased initial effort.

In an institutional setting, the savings in space brought to bear by use
of microforms as opposed to hardcopy materials must be considered

in light of the space needed for reading equipment and its maintenance
costs. If individual viewing equipment becomes widespread, however,
information stores such as libraries can become involved in dispensing
materials at very low cost as microform duplicates and save materially
in operations associated with the lending of materials. The tota! system
planned for microform use, involving the development of materials,
their production, the storage and use environment, the equipment, and
the operation and muintenance of the total system and its component
parts, must all be costed to arrive at a relative figure when consider-
ing the implementation of an activity utilizing microforms as opposed

to another medium.

G. Suggested Readings

The interested reader is directed to a listing at the close of

this chapter which provides representative references to microform
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technology. There are now continuing publications which deal exclu-
sively with the subject, as well as many current references to micro-
form developments in the literature associated with related disciplines
such as librarianship, optics, equipment manufacturing, and films.
Materials being generated in connection with the offerings of microform
equipment manufacturers, and publishers, are valuable for indoctri-
nation of the novice, and the information available is exceedingly
plentiful. The references listed in this Guide serve only as an intro-

duction to a vast amount of documentation on this subject.




SUGGESTED READINGS - RECENT LITERATURE

American Documentation, published quarterly by American Society for

Information Science (formerly American Documentation Insti-
tute), 1140 Connecticut Avenue, N. W., Suite 804, Washington,
D.C., 20036 (published in Baltimore, Maryland).

Computer Weekly, special issue on microfilm, No. 195, June 11, 1970.

IMC Journal, International Micrographic Congress, 13388 Hamrnons
Avenue, Saratoga, California 95070.

Journal of Micrographics, a bi-monthly journal published by the

National Microfilm Association, Suite 1101, 8728 Colesville
Road, Silver Spring, Maryland 20910.

Microfiche Foundation Newsletter, published three times a year by

Microfiche Foundation, Amsterdam Rotterdam Bank, Oude
Delft, Delft, The Netherlands; Editors: Miss A. deBruin and
Mrs. C. Sobey.

Micrographic Weekly, a news sheet published by Technical Information,

Inc., 6331 Eollywood Blvd., Los Angeles, California 90028.

Micrographics News and Views, Box 2642, Palos Verdes Peninsula,

California 90274.

The National Micro-News, predecessor of the Journal of Micrographics,

National Microfilm Association, Annapolis, Maryland.

National Reprographic Centre for Documentation, Evaluation Reports,

The Hatfield Polytechnic, Hatfield, Hertfordshire, England.
NRCd Bulletin, published by The National Reprographic Cenire f{or

Documentation, The Hatfield Polytechnic, Hatfield, Hertford-
shire, England.

Navy Management Review, issue of May/June 1970 regarding micro-

‘forms and their use.
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Plan and Print, May 1971, special issue relating to microfilm.

Editorial offices, 10116 Franklin Ave., Franklin Pavk,
Nlinois 60131.

Proceedings of the Annual Conventions of the National Microtilm
Association, P.O. Box 386, Annapolis, Maryland 21404,

Proceedings of the Annual Meetings of ihe American Society for Infor-
mation Science, 1140 Connecticut Ave., N.W., Suite 804,
Washingten, D. C. 20036. LC No. 64-8303.

Publications of the International Microfiche Centr«, Delft, The
Netherlands.

Adern, L. L , "The Queen's University of Belfast Photographic Unit'",
Microdoc, Vol. 9, No. 3, 1970.

Adern. L. L., "John Dancer, Father of Microfilming', Reproduction,

Vol. 6, No. 1, January 1969.

Aerospace Medical Research Laboratories, 'Maintenance Training

Media--an Annotated Bibliography', by Horace H. Valverde,
" Wright-Patterson Air Force Base, Ohio, May 1968.
AD 673-371.

Aerospace Medical Research Laboratories, '""Learner-Centered
Instruction', by Horace H. Valverde, Wright-Patterson Air
Force Base, Ohio, July 1968. AD 846-721.

American Association of Junior Colleges, "A Research Projéc‘r to
Determine the Student Acceptability and Learning Effectiveness
of Microform Collections in Community Colleges', first report
June 1970 by Louise Giles, Contract OEC-0-9-180260-3703
(095).

American L.ibrary Association, Library Technology Reports: Micro-

form Readers for Libraries, by R. A. Morgan Company,

May 197G.
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Argyris, P. A., "Multiplant Microdata System'', Records Managcment

Quarterly, Vol. 3, No. 2, April 1969.

As‘sociation of Research Libraries, '"Determination of User Needs and
Future Requirements for a Systems Approach to Microform
Technology" by Donald C. Holmés. Washington, D.C., July
1969. V(Contract OEC-0-8-080789-4612). ERIC ED 029-168.

Avedon, D. M., "Transmission of Information - New Networks",

Special Libraries, Vol. 61, No. 3, Maxrch 1970.

Baker, G. G., "Survey and Report on Microfilm Applications in the
Motor Industry', G. G. Baker Microfilm Consultant, March
1969, London.

Ballou, Hubbard W., Guide to Microreproduction Equipment, Naticonal

Microfilm Association, P.O. Tox 386, Annapolis, Maryland
21404, 1968. LC No. 63-13880.
Barret, W.. '"Criteria for a 105mm Engineering Micrographics

System'', Reproduction Methods for Business and Industry,

Vol. 8, No. 5, May 1968. _

Bernhardt, H. I., "A Report on the Role of Microforms in the University
of Pittsburgh Libraries', The Engineering Library, University
of Pittsburgh, 1970.

Blundell, B., "A Perscnal Mizrofile', Va “Tngineering, Vol. 1,
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No. 6, March 1969.

Bourne, Charles P. Methods of Information Handling, John Wiley and

‘ Sons, Inc., New York, 1966. LC No. 63-20628.

Cochran, Milton, '"Creative Teaching with Microfilm', American

Vocational Journal, XLI, September 1966, 26-7.
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Commission on Instructional Technology, Committee on Education and

Labor, U.S. House of Representatives, "A R.port to the

President and the Congress -- To Improve Learning', March
'970. Government Printinrg Office, Washington, D.C. 20402.
Committee on Scientific and Technical Information, Directory of

Federally Supported Information Analysis Centers, Clearing-

house for Federal Scientific and Technical Information, U.S.
Department of Commerce, Wash.ington, D.C., January 1970,
PB 189-300, LC No. 73-606266.

Crow, J. E., "Microforms and Technical Informatien", Journal of

Chernical Documentation, Vol. 8, No. 4, November 1968.

Defense Documentation Center, Defense Supply Agency, '"Microfiche
E Viewing Equipment' by Ronald F. Gordon. Cameron Station,
Alexandria, Virginia 22314, March 1970. DDC-TR-7C-1.
AD 701-600.

Defense Documentation Center, Defense Supply Agency, ''Computer-

Output-Microfilm (COM) Activities and Experiences at the

Delense Documentation Center', by Samuel E. Blumberg.

Cameron Station, Alexandria, Virginia 22314, July 1970.

DDC-TR-70-2. AD 708-600.
Defense Documentation Center, Defense Supply Agency, "A Bibliography ’
on Microfiche, Microfilm and Related Equipment', Vol. 1, USA,
L DDC, Alexandria, Virginia, 1968. AD 675-300.
Defense Documentation Center, Defense Supply Agency, "lébmm Micro-
ilm Viewing Equipment Guide'’, Cameron Station, Alexandria,

Virginia 22314, January 1971. DDC-TR-71-1. AD 718-000.

b Down, Mo Lo, VInternationally Centralised Data Processing Using

Microfilm and erography'-'. Mic rodoc, Vol. 8, No. 4, 1969.
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Exelbert, R. S., "Microfiche Directory', Information and Records

Management, Vol. 2, No. 5, June/July 1968.

German Draft Standard DIN 19055. "Microfilm Technique, .Filming of
Documents: Recording of Documents, both Handwritten and
Printed, on 35mm or l16mm [Film for Documentation, Library,

and Archives', Reprographie, Vol. 10, No. 5, May 1970.

Harmon, G. H., "Information Systems: New Partners', Special
Libraries, Vol. 61, No. 3, March 1970.
Harmon, G. H., "Microfilm Combined with Comguter for Information

Handling', Computers and Automation, Vol. 17, No. 11,

November 1968.
Harrison, N. K., "EVR: a New Audio-Visual Medium', The British

Journal of Photography, Vol. 116, No. 5660, 10 January 1969.

Hawken, W. R., "Microform Standardisation; the Problem of Research
Materials and a Proposed Solution', NMA Journal, Vol. 2,
No. 1, Fall 1968.

Hawken, W. R., Copying Methods Manual, American Library Associ-
ation, Chicago, August 1966. LTP Publications No. 11. LC
No. 66-25095.

Hawken, W. R., Production of Microforms, Vol. 5, Part I, of the

series: The State of the Library Art, R. R. Shaw, Ed., Rutgers

University Press, New Brunswick, New Jersey, 1960.

Hertfordshire County Council, Microtexts as Media for Publication:

The Papers and Discussion of a Symposjum Held at Hatfield

Technical College on the 10th November 1959. Hatfield, Herts.,

England, 1960.

Jaskowsky, J., "The Micrographic Reproduction Chain: Resolution-
Modulation- Legibility", Reprographie. \ui. 10, No. 5, May
1970,

31



s Y Lt A B R 84 o, T A 1 1 et 4 o 1+ bt e e e B

Koch, H., "Reprography Service', Reprographie, Vol. 10, No. 4,

April 1970, (Description of reprographic services of the
Reprographic Centre in Frankfurt/Main.)

l.,ee, Thomas, Current Trends in Microform Use by Secondary Schools,

Mona Shore Schools, Muskegon, Michigan, 1969, under con-
tract with U.S. Department of Health, Education and Welfare.
Lenneberg, H., "Problems in the Internationai Exchange of Microfilm",

Fonts Artis Musicae, Vol. 15, Nos. 2-3, May-December 1968.

Lewis, C. M. and W. H. Offenhauser, Microrecording--Industrial and

Library Applications, Interscience Publishers, New York, 1956.

Lewis, R. W., "User's Reaction to Microfiche; a Preliminary Study", 1

College and Research Libraries, Vol. 31, No. 7, July 1970. . 1
3 Luther, F., "The Language of Lilliput: A Thesaurus for Users of ’
Microfilm", The Library Journal, LXXXVI, March 1, 1961-- . g

i AR

The Problem and Prepara.tibn for Microfilming; July 1961--The

Microformats; October 1, 1961--Production of Microfilm;
November 1, 1961--Economics of Microfilming; LXXXVII,

January 1, 1962--Equipment; March 1, 1962--Glecssary and

Index.

Luther, F., Microfilm: A History 1839-1900, National Microfilm

o il R

PP

Association, Annapolis, Maryland, 1959.
McGrane, C. B., '"Micropublishing for a Worldwide Library', Plan
and Print, Vol. N42, No. 4, April 1969.

3M Company, Microfilm and the School Library: Background for

School Librarians. Minneapolis, The 3M Co., 1967.

Maloney, Roy T., Portable Microvisual Systems, California, Lederer,' ; ‘
Street and Zeuss Co., Inc., 1966. ' v

Markley, J., "COM in Use', Business Graphics, Vol. 4, No. 5,

May 1970,

32




Martyn, A. W., '"Matching the Microform to the Application', paper
given at Microform International Seminar, June 1970. Business
Systems, p. 8.

Mueller-Saala, H., '""Microfilm in Use' (translated from the German --
'Mikrofilm im Einsatz--oder der Versuch') Reprograghier,

Vol. 10, No. 7, July 1970. ‘

Muller, H E., "Microfilm Duphcatmn with Ozalid Duplication Films'",

(from the German) Reprographie, Vol. 9, No. 1, January 1969.

National Microfilm Association, Glossary of Micrographics, NMA,

Suite 1101, 8728 Colesville Road, Silver Spring, Maryland 20910.

Nelson, C. E., "Micro-imaging Materials', Reproduction Methods for

Business and Industry, Vol. 8, No. 5, May 1968.

Nelson, C. E., Microfilm Technology: Engineering and Related Fields,

New York, McGraw Hill Book Co., 1964.
Nelson, C. E., Microfilm Technology, New York, McGraw Hill Book

Co., 1965. LC No. 64-22198.

Nelson, C. E., ""Microfilm: Today and Tomorrow', Business Systems

and Equinment, Augu_st 1970,

Plumb, P. W., Editor, '"The Economics of Microfilming and Document
Reproduction' papers given at seminars held by the Microfilm
Association of Great Britain, Cambridge, 27 September and
Edinburgh, 8 November 1968.

Plumb, F. W., "Microphotography and the Open University', Microdoc,

Vol. 7, No. 4, 1968.

Princeton Microfilm Corporation, The Microfilm Technology Primer

on Scholarly Journals, Princeton, New Jersey, September 1969.

Prosch, H. von, "A Short Introduction to Photography and Microfilm

Techniques'' (from German) Raprographie, Vol. 9, No. 2, 1969,

33




DR i

Ray, S. R., "Prospects and Problems in Designing Image Oriented

Information Systems'', Proceedings of the 1967 Clinic on Library

Applications and Data Processing, edited by D. E. Carroll,
Univergity of Illinois, 1967.

Rome Air Development Center, Griffiss AFB, New York, "A Summary
of the State-of-the-Art in Microfilm Document Storage and
Retrieval Systems'', Technical Report RADC-TR-67-496
(AD 82C-127)

Rosam, G. H., M., "An Introduction to Microfilm', Management in

Action, Vol. 1, No. 12, September 1970.

Rubin, Jack, International Directory of Micrographic Equipment,

International Micrographic Congress, 13388 Hammons Ave ,

Saratoga, California 95070, 1967. LC No. 67-21469.

Scanlan. J. F. and T. G. Nanney, ~’I’l’xe_.bxct:ive Uses of Microfiim, a
paperback book by Wolf Business Publications, Inc.., April 1962.

Schrocw, Ruth, '"Microfiche Readers and Reader-Printers', Informa.ion
Research Center, Battelle Memorial Institute, Columbus Lab-
oratories, 505 King Avenue, Columbus, Ohio 43201.

Silkiner, M. D., "Revising Microfilm Documents; Automated Microfilm

Apcrture Card Updating System (AMACUS)', Plan and Print,

Vol. N41, No. 11, November 1968.
Skipper, J. E., Editor, "Photoduplication in Libraries', special issue
of Library Trends, Vol. 8, No. 3, January 1960.

Smedley, J., "Multiple Copy Jungle”. Data Systems. August 1970,

Smythe, T. O., "COM: Linking Speed with Speed’, Journal of Systems
Management, June 1970.
Starker, I.. N. and J. H. Kuncy, "Microfilm Gost”, Chenmical and

Engineering News, Vol 45, No. 33, 18 December 1967,

Stevens, 0 W . Microphotography: Paotography at Extrenmw Resolution,

John Wiley and Sons., New York,. 1937,
b |

wisruasd




Stewart, J. and D. Hickey, R. g Devices for Micro-Images, Vol. 5,
part 2 of the series The .ate of the Library Art, R. R. Shaw, Ed,,

Rutgers University Press, New Brunswick, New Jersey, 1960.
System Dcvelopment Corporation, '"Microfilm and Information Retrieval',
by Arthur Teplitz. Santa Monica, California, October 1968.

AD 680-111.
Tan, N., "Microphotographs and Information Retrieval", History of

Microforms in Japanesev Dokumentesyon Kenkyu, Vol. 20,

No. 3, March 1970.
Talman, J. J., "Twenty-two Years of the Microfilm Newspaper Project',

The Canadian Library, Vol. 25, No. 2, Septernber-October 1968.

Tate, Vernon D. and David R. Wolf, "A Buyer's Guide for Microfilm
Reader Evaluation', National Microfilm Association, Annapolis,
Maryland, May 1968.

Tate, Vernon D. and David R. Wolf, "A Survey of Microfiche Readers
and Reader-Printers Currently Manufactured in the United
States'', National Microfilm Association, Annapoiis. Maryland,
May 1968.

Ten Eyck, H., Glossary of Terms Used in Microproduction, rev. ed.,

National Microfilm Association, Annapolis, Maryland, April
1962.
Tyler, A., "COM Units Shrinking the Paper Burden Facing Computer

Users', Office Equipment and Methods, Vol. 16, No. 1,

January 1970.
U.S. Army Material C.dmma.nd.‘ "Report on Nen-Impact Printing

Projects (NIPP)" by T. G. Doran, January 1968. AD 671-611.

35




University of Denver, "An Investigation of the Characteristics of Ultra- L
fiche and its Application to Colleges and Universities', an '
intcrim‘report by James P. Kottenstette, DU-DRI, Denver,
Colorado 80210, 1969. (Contract OEC-0-8-080826-4648).
ERIC ED 032-447.

University of Denver, Microform Utilization: The Academic Library

Environment, Alta Morrison, Editor, DU-DRI, Denver,

Colorado, April 1971. Report of a conference in Derver,
7-9 December 1970.

University of Denver, "An Investigation of the Environment for Educa-
tional Microform dJtilization. Phare I, Student Use of Class-
roor- Microform in Suppé)rt of a Survey Course', by
Robert Grausnick and James Kottenstette, De. =r, Colorado,
DU-DRI, April 197!.

Universit, of Denver, "An Investigatiun of the Environment for Educa-

riozal Microform Utilization. Phase II, Student Use of Class-

room Microform in Support nf a Content Course'’, by

James Kottenstette and K. Anne Dailey, Denver, Colorado, DU-

DRI, April i971.

Veaner, Allen B., The Technical Evaluation of Micropublications:

A Handbe  ‘or Librarians. prepared for LTP, American

Library /.ssociation. Chicago, Iilincis, 19745,

Veaner, Allen B., "Microreproduction and Micropublication Technical
Standards; What taey Mean to You, the User'" Choice, Vol. 5, C

No. 7, September 1968.
Veaner, Allen B., "Check List Criteria for Evaluation of a Micro-

p-blication Project’”, Microdoc, Vo!. 7, No. 4, 1968,

Veaner, Allen B, "The Crisis in Micropublication', Chaice, Vol. 3.

No. 4, June 1964,

1)

Ay




Verry, H. R. and Gordon H. Wright, Microcopying Methods, IL.ondon,

The Focal Press, 1967.

Weber, J. R., "Microfilm Makes it Easier to Fly', Business Automa-

tion (International Edition), Vol. 15, No. 10, Octoi.cr 1968.
Weilbach, E., '""Microfilmn versus Conventional Filing: A Compearison

of Costs'', International Lusiness Equipment, Vol. 7, No. 4,

April 1970.

Westinghouse Learning Corporation, ''Analysis and Approach to the
Development cf an Advanced Multimedia Instructional System",
by William E. Rhode, et al., Bladensburg, Maryland.
Contract F33615-66-C-1728. AFHRL-TR-€£9-30. AD 715-329,
AD 715-330.

Williams, B. J. S., Thesaurus of Microform Terms, National

Reprographic Centre for Documentation, 1969, SBN 85267-0079.
Wiiliams, B. J. S., ".un introduction to Microfilm', paper given at

Microform International Seminar, June 1970, Business Systems,

p. 2. ‘

Williams, B. J. S., "Microfilm Techniques, Applications and Systems",
Visua., Vol. 6, No. 4, 1968.

Williams, B. J. S., "Recent Developments in Microform Systems',

The Information Scientist, March 1969.

Williams, B. J. S., "Observations on Microrecords Systems and the

Programme of the NRCd', Society of University Cartographers

Bulletin, Vol. 3, No. 1, December 1968.

Wright Air Develc)pment Center, "Microﬁlm Aperture Card Systen{"‘. ‘
by T. H. Korte, et al., Wright-Patterson Air Force Base,
Ohio, Jure 1960. WAODC TR 59-746 AD 232-960.

37




Wright, G. H., "Microrecording as a Medium for Original Publication:

Computers in Visual Communicaticn', SIAD/STD Typographers'

Computer Working Group Symposium Proceedings, London,
Society of Industrial Artists and Designers, 1969.
"Air Force Mic *ofilmirg; Work Load Increases 300-500 Projections a

Month', Plan and Print, iN41, No. 12, December 1968.

"British Standards on Microfilm (VSMF)'", ASLIB Proceedings, Vol. 2],

No. 3, March 1969.
"ERIC Issues I'ive Million Microfiche', news item. Information

Retrieval and Library Automation Letter, Vol. 4, No, 10,

March 1969.
"Guide Lines of Job Descriptions or the Micrographics Industry".

NMA Journal, Vol. 2, No. 1, Fall 1968.

'"1649 Information Source Directory: Microform Systems and Supplies’,

Data Systems News, Vol. 9, No. 17, December 1968.

"The Many Images of Microfilm', Data Systems News, May 1970.
(Directory of equipment manufacturers). |

"Micro-image Catalog; Magnifiles Locate Catalog by Reduced Image
Lithography', Plan and Print, N41, December 1968.

"Microfilm Helps Computer Realise Capability', Data Systems News,

March 1969.

"Microfilm Equipment from Overseas'', Library and Information

Bulletin, Vol. 1, No. 6, 1968.
"National Microfilm Associations', a listing of microfilm associationé

throughout the world, Information Retrieval and Librarv Auto-

mation Letter, Vol 4, No. 8, January 1969,

34



"The New York Times on Microfilm', Choice, Vol. 5, No 10,

December 1968.

"UMF and the Future', Editorial. Saturday Review, 19 April 1969.

39

. LA .




CHAPTER II
MICROFORMS IN TRAINING APPLICATIONS

An examination of the applications of microforms in both indus-
trial and educational settings leads to the conclusion that the microform
medium has been fundamentally a display mechanism substituting for
the original form of the information presented. As a display device it
has certain unique and desirable characteristics, most of which center
around its capability for high density, low cost, and easily packaged
dissemination of information. In this section, the capabilities for
alternate presentations with microform in a direct (non-resource)
instructional imnode are developed. This discussion is developed in

particular for military training applications.

A Military Training
1. Introduction

The considerations of a military training program must take
into account toth the d liberations of general educational programs,
and those objectives peculiar to the military program and its special

constraints and needs. These are specified in the various military

training handbooks and may be summarized under the fcllowing headings:

1. The qualitative requirements of each plan of instruction.
These are the specific task objectives of each training situation.

2. The special needs of a heterogeneous training population.
In addition to attention to the wide variety in the individual backgrounds
of trainecs, instruction must be supplied in initial training, cross-
training, and recycled training modes.

3. The minimization of cost/benefit ratio for prepiration and
delivory of instruction. To this i3 added a requiremen. {or case of
update and correction, tlexibility of use, problems of material storage
and transmission, ete
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4, Modification of instruction according to constraints of a
particular training environment, e,g., classroom or group sessions,
field and laboratory applications, individual learning for remcte areas,
availability of trained instructors, etc,, and further must be adaptable
to the balance of the trainees programn and military obligations, such
as squadron duties, etc,

In summary, there exists in the field of military training a
number of important and continuing needs which must be superimposed
on a background of sound educational psychology.

2, Microform Medium and Military Training

It was out of such necds as these that some time during World
War I a discipline which became known as human engineering developed,
Human engineering is particularly concerns . with ways of designing
machines, operations, and work environments so that they match human
capacities and limitations, It is concerned with the engineering of
machines for human use and the engineering of human tasks for operating
~nachines, Although directed toward this special learning application,
acquisition ¢f a inotor skill, the body of military training literature is
highly influenced by the human engineering approach, as is most
educational literature originating during and after this period, As such,
it has contributed much practical informatioﬁ about training instrumen-
tation, but also has originated a science of human learning,

The intrcduction of the microform media into the planning and
delivery of training pre.ents a very special application of this educa-
tional approach in which man-machine interaction becomes a factor
not only in the sense of teaching perception-motor performance, a
common military objective, but also in the very method by which such

training is delivered, The usefulness of a high density film card (fiche)

41




with its ability to reproduce the equivalent of 60-3000 pages, depending
upon reduction ratio, in a compact readable form appears to be gener-
ally accepted in applications involving resource materials, when randor
access to the filmed information is an important user consideration.
This form of microimagery is vastly superior to the roll form for
instructional applications because of the serial characteristics in the
:ol) film imagery.'* However, before pursuing the applicability of the
microfiche presentation in a more direct training situation, the basic
human cagineering question as posed by Smith and Smith (1966) had
first to be paraphrased for this purpose: Can a machine of certain
design be operated efficiently in an instructional milieu by a hurnan
individual, or does its technical design interfere with the normal patterr
of human learning ? Experimental studies have been devised to respond
to this question. In one such study, Kottenstette (1969)z determined in
a reading experiment that there are no fundamental physical or psycho-
logical barriers to the utilization of microforms via microfiche and
viewer in thé communication of narrative information that students
customarily encounter in hardcopy. Studies such as thie Baldwin and
Bailey (1970)° on performance evaluation of technical training with
microfiche vs. hardcopy substantiate these findings and add to the
accumulating experimental data which had first to be examined before
microform educational applications could be expanded trom their role

as substitution for hardcopy to their routine utilization as a new com-

munication medium. Grausnick and Kottenstette (1970)‘ replicated the

Baldwin and Bailey study in order to establish both the reproducibility
of their results in a different user environment (Lowry Air Force Base)

and to establish the reliability of the instruments they developed as

Footnotes refer to the bibliography at the end of the chaptor.
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tools for future microfiche evaluatinas., [See "A Performance Evalu-

ation: Microfiche versus Hardcopy'' AFHRL-TR-71-42.]

Having accepted the microform medium as a potentially suitable
vehicle for primary instructional materials, the associated questions
of preparing the software and introducing the hardwarc-software pack-

age into the training programs become appropriate issues for discussion.

B. Training Software
1. Learning Theory

The preparation of instructional materials must follow those
principles of learning applicable to instructional content and objectives,
student needs, and training environment. A study ol learning theory is
as appropriate for the authors of filmed materials as it is for the
writers of text, lecturers, and other participants in teaching-learning
strategy, and in fact becomes more important as the potential number
of presentaticn options is increaced, as is the case with microfiche.

No single theory or principle is likely to be adequate for ail training
applications, but deperndable instructional procedures for achieving
specific objectives are needed so that application of a variety of instruc-
, tibnal methods is not haphazard, but is based upon careful matching of
specific procedures with identified objectives. Useful summarics of
learning theories are found in Stephens {(1956) and Sniith and Smith
(1966).

General learning theories tend by their very nature to make
little allowance for the highly specialized nature of human bohavio‘r
organization. The human factors approach to training research,
referred to earlier as human engineering, considers learning to be
determined by the nature of the behaving individual as well as by the
design of the learning situations. Continusus feedback from the learner

into the ongoing training process has been redefined during the last few
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years as "closed loop" or "behavioral cybernetics.'" In order to opti-
mize information flow, a strategy must be developed for subject matter,
student differences and circumstances with attention to what information,
how much, how complex and what communication process is used.

2. Microfiche Materials

Translated into education objectives, stimulus-responsetheories
of education lead to simple, stable, {unctional relationships in which
the purpose of instruction is to establish relationships so that the pre-
sentation of a stimulus results in a desired response, which is then
reinforced, general.zed upon, and discriminated between or refined.
Gestalt theories emphasize the value of presentation of new information,
not in easily handled small steps, but as a simplified large and mean-
ingful whole so that as specitic bits of information are presented, they
are assimilated into the greater information unit. Further, more lati-
tude for student input and branching to material of interest to him is
permitted, which although indirect at times, contributes ultimately to
the learning objectives. The human engineering experiments caution
instructors to pay sufficient attention to the individual trainee by giving
him an opportunity for immediate and continuous feedback into the
le~rning operation. Obviously, this is best hardled through learning
simiulators for motor performance objectives, but the theory can be
incorporated into instructional materials as w-1l by providing uncom-
plicated alterratives for individual trainees which nonetheless lead
them to desired outcomes. Finilly. educators advise instructors to
consider well the objectives of training and the muaturity of the traince
when composing instructional materials aceording to any of these

theories. The micvrofiche presentation can serve in cach of these
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areas if the following attributes of the film are incorporated in the
fiche design as appropriate:

1. It presents frame by frame information units with question-
response or optional reading alternatives until generalities are finally
induced by the accumulation of examples and bits of informetion.

2. The fiche film card, with its capability for presenting
strategically positioned associated information in text, tabular, and
graphical form, aids in establishing a high level of student contact by
allowing the trainee to deal. with new informnation both verbally and non-
verbally in an integrated way.

3. Each segment can coniain sufficient material to illustrate
and elucidate the central theme, from the most basic and elementary
to quite advanced exemplars, thereby accommodating many levels of
sophistication.

4. Each central concept can be approached from several
directions: each converging on the concept and yet broadening the
information base ior further acquisition of concepts.

'5>. The student can work inductively by taking ~pecifics and
moving >toward general concepts (as in 1) but the specifics are obtained
by breaking concepts and principles into logicai components and showing

the relationship of the parts to the whole.

6. Each segment attempis to integrate the preceding segment
to enable the student to combine the basic',»vconcepts to obtain other,
more remote conclusions The segments are interrelated in a specific
manner to underscore the gestalt obtained in the specific area and to
indicate the contribution of that concept to other areas.

7. Recognizable terminal points for cach segment are identified

and established. and th~ material is broken down into skill ievels so
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that the traince can diagnose his own areas of deficiency and enter and
leave subiect matter at the level of his own choice, skipping known
material, concentrating on the unknown, and proceeding at his own
pace where possible.

8. The information units are designed with internally supported
and integrated access tools: i.e., editorial comment, cross refer-
encing, associated relevant material, etc.

9. Each unit can be quickly updated and easily modified to
include particuler or specialized approachés to a giveh concept.

a. Formatiuing. The potential of the microform as an instruc-

tional media can be achieved through formatting of microfiche. It is
through formatting that microtorm can positively contribute to educa-
tional technology. The concept operative in the selection of a fiche
forfna.t can be seen if the training materials are viewed, either as
already existing, or alternatively as being under development. Format-
ting of existing training materials should be approached through an
analysis of the training objective, and, by working backwards, the
essential information to achieve that objective can be identified as to
encounter scquence and relationship to other types of supporting docu-
mentation. For exampie, to create a format for the instruction of
trouble-shooting proﬁ'edure for a specific iton; of electronic equipment,
it might be appropriate to begin a fiche sequence with a des;tription of
faults, a list of symptoms, a photograph of the apprupfiate sub-
system, instruction for dis-assembly, a set of diagnostic procedures,
and a schematic diagram.  Associated materials might include a parts

list, satety procedures, tools and test equipmient required, vircuit
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performance parameters, and tlieory of operations, The relationships
that are postulated are:

1, Symptoms and theory,

2, Dis-assembly, safety, and tools,

3. Diagnostic procedures, and test equipment,

4, Schematic and circuit performance parameters,

5, Schematic and parts lists,

A combination of vertical {columnar) organization of the trouble~
shooting elements, together with a horizontal \row) organization of
related information elemants could be an extremely effective fiche
format, The fiche should include the appropriate redundancy, examples,
and explanation if these materials contribute to the completeness of the
desired commuication,

This strategy can be developed in the following way., The
parameters which are key=d to the nature of the instructional informa-

tion can be manipulated to identify systematic differences in the film

‘format.

" These parameters are:

a, Content of the Material Itself, Should additions or deletions
he made, or shnuld the original material be held intact for
microform presentation ?

b, Film Irput. Should the original copy of the material be
filmed, or should the material be comgosed or programraed
.reorganived internally in eaciy frame) differently for

vraater eifectiveness ? A -

i e

el g pist




<.

-Directional Format. Should the presentation be orgaaized

horizontally, _verttcally. or mapped ?

=

. - d. Image Atra.ngement Should the fxlm images be presented

oy A R T ‘fﬁ’hy'{,ﬁ%

- , If the reduction ratio, image polanty, film size, and uaitization
S ‘ "considerations are ignored, then a matrix of formatting possibilities

& . emerge’s as a result of the ‘va.riousrdombinations of parameters. The

table below summarizes these forraat possﬂnlmes and they are dia-

grammed in thure 1.

4 : . Table I. Parameters for Microfiche Formats

Parameters Congidered » | : 2

Content of Material -  No Change Changes
Film Input Fixed Programmed

Directional Format Horizontal Vertical

o o w »

Material Arrangement Sequential Related

k In structuring a fiche presenta:ion, the lesson designer makes
several decisions with respect to seqaencing irnstrruction. After

deciding in what order to present concepts and subconcepts of the sub-
ject matter, he decides whether the'se concepts are to be presented as

3 , rules or as examples for which trainees are led to the guided discovery

of rules, and finally a sequence is determined for permitting an indi-
vidual to test himself and to choose alternative sequencing--more and
different explanation, explicit testing, self motivated and mecre
unstructured reading. According to the results of Gagne and Brown

(1961) and Krumboltz and Yabroff (1965) there was no significant differ-

ence in achievement attributable to inductive and deductive learning
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strategies»utilijzi;xg ex:;,mple. before rule, and rule and then example,

respectively. The systeni of format identification presented in Figure ]
can then be applied to the enumerated rel;tionships as postulated in the
;exampléjo'n page 47, the instructional parameters identified un page 47

‘and the learning guidelines referred to in this chapter.

Format Example. The nature of the fiche medium, with its

capability for display of information in both lateral and longitudinal
directions, presents alternatives to the author-instructor which are in
addition to the options available to the writer of workbook rhateri_als.
This two-dimensicnal capability for adjacently placed materiai requires
decisions regarding identification of instructional purpose and content
and the organization of such materials to take advantage of the increased
opportunity for strategic separation from straight main text information.
For most applications some basic expository information can be identi-
fied as essential for the méstery of specific objectives. A3 one reads
through most texts, other intormation appears to be for the purpose of
‘ elucidaﬁon--such materials may be in the form of examples, e.g.,
numericai or case history, or graphical illustrations, or re-explanations
with review and refex‘ences for review. Other infor.. tion classes may
be hou-é'ssential to the mastery of specific odbjectives but provide rele-
vant topic#l information for the student whose personal interest needs
are in excess of his training objectives. A fiche format developed to
motivate, interest, and instruct the averag’ebaind the not so average -
3>tudent alike is illuptrqted in_Fighre- 2. This design corresponds to
combinations A2, Bl, C}, D2; Number 13 in Figure 1. The mair line
text here appears as the third row fhorizontal) of the fiche film and is.
read from left to right. Other formats could show material located b§
:olunin for somewhat easier tracking cn the fiche viewer. The hori-

zontal path shav- here with the COSATI standard fiche takes advantage
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of the,‘ilz frame capability of the row as compared toc the 5 or 6 framé
vertical capability. _Directly above the main line text are located
optional readings in the form of examples and illustrations as described
earlier for the traince who is not certain of his grasp of the material.
He is inforfned of the availability of such material by properly placed
lines and arrows in his main text, and he elects to use or not use this
added feature. Directly below the main line text and associated with
each of th.e frames is selected relevant materials non-essential to the
objectives but of interest to the more motivated student, and motivating
to the casually interested student. He is similarly informed of tl.e
presence of this material by lines and arrows. There are two cther
,ir'\formlation categories required by the trainee to utiiize his materials
efficie'ntly: (1) an outling of content and (2) workbook and review
prcblems to test his mastéry of concepts and skilis. The first of these,
the outline, is shown along the fi{th or bottom row of the fiche. T_He-
student scans this row until he réaches the subject information of
interest to him'.‘ By mb;-ing only vertically from this location to the
thifd row, main text, h-g will find the inforrﬁ’atién described in the -
outline. His workbovk and review probiems are located along the first
or. top row of the fiche. These apvear above the text e_xplémation they
most relate to, so that if a student wants to check his methodoiogy- or
‘t.o review the explanatiion needed for a particular problem, he can
encounte* the relevant information by moving one or two frames beiuw :
the problem frame. The outline is provided as an ext-ra. study helAp of
b;rticulu value to a fiche pruehﬁtibn' if#vlf. This whole concept of

~ vertically relating ébmplomeﬁtuy ma_teriais is to 'pr&vido “ptions for
.individg‘a! st{adent:.v to encourage the b:oidening of an information hasy

“and the integration of -oncopts, to discourage unneccssary and

el d 50
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dysfunctional repetition of explanalion, and to promote self diagnosis
of areas of deficiency with provision for self-help. See "Microform |
Use in a Technical Training Environment -- An Experiment, '
AFHRL-TR~71=43, for more detail, |

b. Colored Microfiche. Almost all of the instructional mate-

rials utilizing microficne developed to date have béen in'black“;nd
white, either with é. positive or negative image. Microliche can be
developed using colors as either background or print, and there is
developing research to indicale that there i1s some justification, apart
from the f)leasing qualﬁty of the use of color, to jus'tify, tbe additional
expense of colored fiche.

.There are, in general, two principle uses of color: color when
it is intrinsic to the material, e. g.-. nature study, an#tomy, art,

interior design, etc., and color as a cue. In this latter category, .

color is used to drumatize or-focus attention on some important ur

summary concepts. This is of particular importance with microfiche

since the user has no opportunity to mark or underline his copy; and
requites some designed-in mechanisms for highlighting. A recent

study on coior coding" illustrates the usefuiness of color grouping as a

hemory device. In this study, students were required to memorize

- the names of some of the bones in the human skeleton. Bones were

classified and shown according to shape, with’d‘iﬂereht colors indicating
the shape classifications. Color ciues given early in the niemm»y task

were shown to be uf a’dvantage'in recalling the classification. Perﬁabc

‘the niost important use of color ts the increased capability it pives for

visual seplrgltipn-.' Color detail in_schemat’~s and other _technicgl

Rraphics gWQ i’ncrenea clarity to the specliic working part being

described snd to the manner in which that pirt fits into the waole.

- 86

J O L

e R e e e S it e




Similarly, color separation makes the part easier to locate ard identify.

Color provides interest, force and contrast as well as an additional

Jearning clue.

c. _Media Mix and Instructional Microfiche. Although the -

microfiche medium presents a useful mstrm tional alternative when used -

as a primary source of trammg material, it may serve Pqually well for

certain applicatmns.‘ as van adJunct source of instruction. Some current

research in educAavtional'* technology points. to the~dgsif;i$iiity of fiche-

audio systems, computer-managed fiche presentations, and computer

 assisted instruction with microfiche resource. The increased cost of

development and presentation of coordinated materials with computer

utilization influences the selecticn of mu_lti-media. ‘Many of these

metheds are in prototype development staggs. and although the rationale

for their use is_educ;.tibn'ally exciting’. cost benefit anaiyses'of each of

: tl_:éie systemi of instruction will probably preé_éde their widespread use.

d. . Fiche-Audio Sysiems. An example :of work in lesscn mate-

rial preparat{on uéihg microfiche cards with audio is the work being

done at the Lincoln Laboratory Educational Technology Program. The

meoln Training System (LTS) carries lesson mctenal on microfiche
carda contaming 192 frames each of vizna! material ana an equal ‘num- :
ber of audio frames. Each leuon frame contams four elementr

iﬁdio. visual. cohtrol. and lesson code A oma)l momtoring computer

" is said to Le able to accumuhte records !'or a whole churoon of

terminals. Control information is extracted from each fraie pacto-

electrically as the irames are s-cjected for viewing. -The rationale

57
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) for the development of this very compljcated sound -slide system is S
S given in‘the Qina.rterlir !;echnical Su?nmary from Lincoln Lab, December
1570. | - .

"Use ol; the LTS has at least two advantages aver usé' of

conventional materials for programmed instruction:

b o~

2 o 1) audio pr}esentati’og, and"‘(Z)‘ automatic sthdént monitor-~

| ~ ing. An audio cha.ﬁnél permits verbal instruction for =

| t!horse who, for whatever reason, liste\h better thén\\they-’. i E &“’:i
read. In the class with self:paced instruction, the
instructor fa.‘ceks the problem of keeping track of the
‘progress and pfof:lerﬁs of many trainees. Th'i.; is a
Qery real problem and some form of computér managed
instruction (CMI) is reQui_red. The use of;a ma.c;hine like

the LTS makes real time CMI economical and e1sy to

.achieve. "

‘e.\ Comiuter Managed Fiche Instruction. Although the LTS

machine has some of the c\ontrol;fea.tures of computer managed instruc-
:ion (?'eCOI'd;-keepi”.g), all print“ed instruction comes to the trainee via - !
the fiche. A well develpped CMI system supplies a whole mosaic of
learning media experiences, some oi which might be-redundant. CMI
™eets some of the requirexnents of human engineering as well as other
contemporary learning experieﬁcés by regulating not only content and
skill level; but the‘ instructional medium as well, to the learner.
Computer termiral contact with students is often reserved for initial

determination of cuitable courses, recommendations for resources

(microforms, programmed texts, films, etc.) for diagnostics and for ) i
testing. The information retrieval fcatures of such a system work
much as tae LTS control system in the record-keeping and reporting

capacity. Among tlie reasons for seleciing the .multi-media approach

58




v

is the recognition of the visual literacy and sophiqt\icatihbn of most

1 IS . young peopla. \_With‘C;ZMI. microfiche can b;: used as a substitute forﬂ
hardcopy in providi}xg convenient and immediate écc‘ess to varied

E © resources, ?of'it can be used in a.r'y: of its instructional formats as a
N | . primary.teaching aid, depending upon the nature »f the task, the avail-

~ ability of other résources, and the sophistication of the computer pro-

_grammer in designing the complementary system.

- f___ Computer Instruction and Microfiche. Another alternative

S Y

utilizes- the instructional capabilities of the computer as well as of the

microfiche. Computer assisted instruction (CAI) is well suited to the

theories of programmed instruction. Automated programmed instruc-

tion such as CAI facilitates material presentation and ..complishes the

€

-

‘ recessary switching and branchi»g automatically via remote compuier

‘consoles or teletypes giving the process more continuity.

. e
(9]

The advantages of CAi,iqélude the convenience of learning during
“highly \motivatéd’n1oments, g;'m'ofe individualized approach to review
"Or new insffgctibﬁ; and the ad\}aiitageé- of active participation on the
part of the student who must make a physical reéponse in order to
continue the instructional conversation. CAI has not had unqualified
success, however, ana research continues on the suitable use of this

~ potentially powérful teachiﬁg aid.

One of the biggest problems associated with computer pro-
'grdmmed instruction is the loading and storing of great amounts ot
‘instructional material on computer memory equipment. These methods
are not efficient for cc)mpiling and reproducing expository material
exceeding one or two sentences. For individual diagnostic teaching, a

great deal of the effort is involved with step-by-step question, response,

: g’

and evaluation. Educational material often needs, however, to be
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pr'esented with descriptive portions to assist the student in the verbali-
zation and consequent internalization of larger concef)ts. Present
methods for accomplishing this usually refer stud;nts to suggested
optional textual materials, witn the witendant problems of search and-
inconvenience. An auxiliary fiche reader can not only serve to fill
this need, but can do so ma‘.ny} times more efficiently than the usual
reference texts because it can make immediately accessible on a

single film card examples from many associated academic disciplines,

various skill levels, and different points of view, each designed with
internally supportéd and integrated access tools: i.e., editorial com-
ments, cross-refe(rencing, associated relevant material, etc. Con-
versely, CAl brirgs & desii‘able dimension to microfiche information
units because of the capacity for processing anticipated but incorrect
responses, thereby increasing the effectiveness of programmed in.s;truc-

tion as an instrument for individualized diagnostic teaching
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; CHAPTER-II | ‘
CONSIDERATIONS IN A SPECIFIC -
INSTRUCTIONAL APPLICATION : ;,

This chapter considere the practical problems associated with

the use of instructional micrciorms and develops a strategy for the

successful introduction of one microform sysiem (microfiche) into the
N :

training environment. The previous chapter has considered the links

between educationai theory and the design of filmed materials in order

to achieve an active medium of instruction rather than simply a hard-

copy substitute. The theme of ""adding value' through the microform is
also essential in the implementbation “which includes a plan of delivery

and of use.

The necessity for reading equipment, together with imagery that
is not eye-legible, is clearly more demanding of the user than his
familiar hardcopy. The successful introduction of microform, there-

fore, depends on the creation of a system of use so that the value added

through the microform can be perceived by the trainee. There are three
major elements in the system:

1 The plan for instructional materials.

2. The plan for delivery

3. The plan for use. ‘
When these elements are understood. then the design and implementa-
tion of Specific instructional applicatiohs can be developed; an outline

'iu provided herein for such development.

A. The Plan For Instructional Materials

The commitment to develop instructional materials on fiche muet
be accompanicd by a commitment to add value ta the materials through

utilization of the unique aspects of the microform presentation or the

61
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endeavor will fail. 'I‘hié statement means that a change in medium for
instructional materials must be justified on the basis of user benefits

as well as administrative cost. Chapter Il has considered some ;yf the
educational theory and certain strategies leading to added value and
user benefiis; this section will cqnsider the development of instructional
materials in an administrative context in order to set the stage for

specific implementation of microform in a training environment.

The attractiveness of utilizing microform as a substitute for
hardcopy training materials is extremely deceiving when the materials'
production costs are considered alone. Utilization costs turn the p.cture

z round because of the capital required for reading equipment in addition

to operating costs. The costs associated with the use of hardcopy mate-

rials in the resident training environment essentially cease with the

distribution of the materials. ‘When microform is utilized, the costs

really begin after distribution of the film. This may be illustrated best

through an example, drawing on the experience gained at Sheppard Air

Force Basé, Wichita Falls, Texas.

Assume a thrce-week training course, operating on two shifts,
with a student load of 12 men per shift, 50 weeks a year. Further,
assume that the Study Guides and Workbooks average 150 pages per
week of instruction. Approximately 1200 students would receive
training in a year's time and each student would require %9 worth of
printed material. ™ (This‘ example ignores the cost of preparing the
”phntnrevady‘/” copy since it is also required in microfiche prodﬁction.)

Hardcopy, for a year's ope:"ations would cost $11,000. The cost of

The cost of producing training materials in hardcopy is est! mated at
’/ a page, including storage and distribution, for runs of approxu-
Tately 1000 capies.
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providing 1200 sets of fiche, 5 fiche in a set (90 pages to a fiche with
the new COSATI Standard), would cost approximately 3300 in-house,
and $600-$750 if produced by a commercial microfilm service

organization.

The very favorable production picture changes dramatically when
the costs of the readers are considered. Approximately 40 classroom
readers would be required and 75 reciqcntial readers would he neces-
sary for a student flow of 72 men. The'se readers would cost between
$15, OOO and $20, 000; further, electrical powey and maintenance costs
would approach $1000 per year. The break-even point, using the
niicreform instead cf hardcopy, occurs after two years. This example
has equated the production of the master fiche with the cost of produc-
ing offset plates, a very conservative approach since the plate ccst
would approach $100 while the filming cost would approach $50 if done

commercially.

The picture drawn here has placed the cost of microform in a
useful perspectvivef Since reader costs are significant, the major
short-term cost'benefit of the microfilm lies in those applications where
(1) the amount of material is excessive, (2) an up-date or revision
occurring more often than once a year is desirable, (3! distribution costs

are important.

The development of microfiche, to include the concept of adding
“value, distorts this picture only at the pbint where the content of the |
Study Guides is prepared. The cost of additional fiche to implemént
an instruction sgﬁﬁence properly forrh_atted to add va'ue is small. For
instance, if ten fiche were required instead of five, as in the above
example, the added cost lies in the difference between in-house and

commercial production of the divsbaemin'ation copies. Proper {c *matting,
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in the simplest sense, implies the design of the fiche to facilitate the
instructional objectives, all the while_ consistent with the constrair“u
of the display system. This implies that the creation of a master fiche

will be more e-y.onsive than that presently associated with commercial

practice. It iraplies that each master fiche be "-composéd" as the

content is developed in order to identify classes of material and intro-

duce examples, additional explanation, redundancy, and revision as
réquired in the.implementation of a formatting concept. The creation
of the master is a labor-intensive step because the filming requires
the production of interrnediate negatives which, in turn, are used to
produce a master fiche thro=gh a second filming step. Only through
this intermediate step in the creation of the master can the fiche
designer ob:ain control cver the variety cf input documentation that is
appropriate to the film format. The intermediate negatives arearranged
to provide the desired relationship bétWeen and amoug classes of
information as dictated by the formatting concé; * empioyed. The
variety of input might include color visuals, oversize schematics,
blow -ups ;)f drawings and photographic compensation for undersize
type fonts and drawings. One extremely impo. tant advahtage of the
intermediace step in creation of the master fiche is the fact that up-

dating and revision can be accomplished very easily: a new negative

'is simply stripped into the matrix of negatives assembled for the

intermediate vomposition and then a new master fiche is prodiced.

The costs associated with the production of master fiche through
the two-stage process.are difficult to access and are beyond the scope
of this Guide. But to establish a frame of reference, it might require

four hours to produce a 90-frame master using the t'vo-stage approach

64
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and only 20 fhi'nutges to produce 'a master using the conventional "step-
and-repeat' camera. This cstimate, of course, does not deal with the
substantial iasues of verification and rework in case of filming errors.

The administrative considerations presented here introduce the
consideraticns associated with delivery and use of microform in the
tfaining environmeﬁt.

B. The Plan for Deli\;ery

This section deals with the considerations involved in bringing
the students, the hardware (viewers), and software together effectively
in the training environment. The system of delivery affects everyone
associated with the training process, but in ‘ifferent ways. The school
administration particularly will make decisions at the outset that will
define the direction ard overall effectiveness of any conversion to a
microforrn -baéed instructional medium. The primary ele.nent in the
system of delivery is, of course, the viewing equipment itself, and the
selection of this equipment will be discussed in detail below. The fact
that equipment is involved has far-reaching consequences, particularly
because of the requirement for a one-for-one relationship between
students and viewers.

The presence of viewing equipment makes the classroom and
the dormitory or residence an extension of the delivery system: these
environments can contribute to the zase of equipment use in a direct
way, Conversely, the microform system must be integrated with
other media in these environments in order t~ achieve the full potential
of the educational exi:erience.

Equipment also implies logistical considerations. Storage,
maintenance, power requirements, and abuse, are all factorsrelated to

~delivery. Finally, substantial microform use implies new support

personnel associated with implementing and sustaining the system,
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1. Equipx:nent Selection

Microform equipriaent to support instructional vse of filmed
materials is only now being serionsly developed. In the near future, new
models will be available from which to make equipm.efnt'selectionA How o ‘
well a Qiewer performs is largely a matter of image quality and con-

venience of ccntrols. Image quality can be ‘eval’uated by considering

sharpness of the image, the quality of illumination, and the contrast.
- In making a selection, it is best to c-’ompare the images on the screens

. o : in their use environment because the image is the most important

consideration. Factors which affect sharpness of input have to do with

the original source material, the filming, or the projection equipment.
There are several methods of measuring this, in lines per millimeter

; of vesolution, and in terms of modulation transfer function which is
best done in a laboratory with special equipment. Lines per millimeter

is not an absolute measure and different people may get different numer-

ical answers. The quality of illumination has to do with intcnsity and

evenness. The use environment contributes significantly to this factor,

as does the length of the focal path. The projection ratio affects illumi-
nation also, as does polarity of the film materials. Lack of contrast
arises when light is reflected about inside the viewer and reaches the
“screen to wash out the image. Althoughit is best to inspect and compare
readers on site. having established a class of readers from general
Specific#tions. there are basic requirements to be considered in
selection; these include low cost; minimurﬁ time and effort to prepare
for use, operation, and maintenance; optimum image presentation for

maximum reading comfort: and minimum space occupied for a given

projected information area. These may be amplified thus:

1. it must be easy to insert or remove the fiche or film with-

out damaging it, and to rapidly locate onto the screen any of the frames . !
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on any of a\range of possible formats and, if necessary, to rotate
any image to achieve\right réad'mg;
2.  the irhé.ge on the screen must be adequately legible (i.e.
of adequate size, résolution, and coﬁtrast) ander all likely ambient
_lighting conditions; the surface of the screen should preferably be

normal to the sight line of the average seated user; eye strain with

prolonged use should be minimal;

3. all controls must be readily accessible and visible fo the

user, and require minimum effort, mental and physical, to operate:

4. ihe reader must occupy m'nimum space, particularly

minimum desk-top area, but mustt be adequately stable on a desk-top;

5. if portable, it must be .mall, easy to fold, or unfold, self-

St et

contained, robust, lightweight, and formed so as to be easy to transport

or carry;

6. it must conform with relevant safety standards;

7. vperformance on a microfiche or microfilm viewer must not
be compromised by attempts at versatility, in particular by accommo-
dating other microforms;

8. fqrm, colo., surface textures and finishes should be com-

patible with foreseeable working environments;

9. sefvfcing facilities must be available, and parts easy to
replace.
: In addition to the above, the following points shoﬁld be ‘pa'rticuiarly
checked: o | B
| I. 2 hard, uniform focus, both in norrnal frame-to-frame
operation and while scanning materials, must be maintained with a
minimum of adju‘stmentg-: » o

2. fan noise {rum equipment should be minimal or non-existent,

especially in a classroom;




3. a''bright spot” in the center of the screen must be avoided

: ‘  ; when the viewer is destined ior long periods of use; '
4. the fiche loading and carriage mechanisms should be con- ' J

veniently located and operate smoothly and with a minimum amount

of force;

5. -the lamp should combine adequate illumination éhara‘cter-b

- istics with long life to reduce maintenance and classroom interruption

i TR

: due to equipment failure;

6. screens should be positibned at a height and an angle

g e,

approximating that of the work surface inscfar as this can be achieved;

and

s s e i

7. manipulation of machine parts should be accomplished with

han

one hand in 2very possible instance.

| 2. The Use Environment

The classrooms to he used in the instructional sequence sup-

- ‘ ported by a microform system should be examined to idehtify any

changes recessitated by this use of machines. Primary consideration
chould be given the room size, power and lighting requirements, |
ventilation, and the general arrangement of the room itself for
»instrucfor.;student inte'ractfion whe. viewers are in place for reference.
Power considerations include the amount and distribution of the Wiring
and the location and cOrﬁpatability of the outlets with the viewers
selected for classroom use.. ‘The particular arrahgement of classrooms
is depéndent upon the type and size of the equipment ‘us‘c;d. rotwn geom-
etry, and the> use of other visual aids s\_xéh as éhalkboard and slides.
Thé classrooms s*.ould be arranged iv Opfimize Stud'ght-instruétor ,
eye-contact with consideration gi'.-e-n td locating pow.ér outlets to achieve
this goal. ' Each student should have his own work space in addition to

“his own veader. Carefu! consideration miist bs given to advanced
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planning as regards scheduling for maximum utilizaticn of both equip-
ment and the classrooms if viewers are to be left in classrooms when
not being used; when viewers are maintained continuously in classrooms
they should be covered when not in use. If portable viewers are used
to support the microform mstructwnal system, the classrooms involved
in relevant courses could he used in a normal fashion; in any event, any
changee in the arrangement of rlassroqms to support rmcroform systems
shnuld not mterfere with classes using hardcopy materials

For those classes supported by ‘microform materials and which
involve additional periods of study outside of the classroom, an adequate
environment must be provided for machine use of the course materials
contained in microform elsewhere. A work surface for study in dormi-
tory or residence must be sufficient to hold the viewer, whether
portable or of an institutional type, and also provide space for hardcopy
materials such as workbooks and notebooks. If regulations require that
the equipment be stowed when not in use, adequate provision must be
made for storage. A comfortable. well-des-gned cha\r which moves
about eastly is important to the use of fixed readmg eqmpment A book:
can be moved about to achxeve a different vxewxng pesition which retards
the onset of eye and bodily fatigue; this same sxtuat;on can be approxi-
mated, to some degres, by the moving of the student's chair forward
and ba~kward, and from side to side, while focusing upon a fixed screen
image. Adequate illumination is needed for res.dential study as for
clarsroom study, and power outlets must be available. ‘Some degree of
isolation for the student must be achieved ins~far as noise and inter-
rupnons are concerned. and ventilation should be sufﬁcient so that

heat from lamps is readxiy dissipated, particulnly in small rooms
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3. - _H:;mdling and Sto‘rage"“ ) - o . -

Arrangernenr«s miist be made for the handling and Astora“ge‘ of new
equxpment, the issuance and set-up of machines to be used as a micro-

form- supported class convenes; and the receipt,” maintenance, storage,

-

and reissue of equtpment as men depart and others are rotated into

courses. Readmg equ:pment sheuld be stored in their ongmal boxes -

to protect screens and minimize dust acrumulatxon the v1eWers should -

be examined, cleaned and adjusted after each week's use, and prior to -
rerurn to storage. A place for the accomphshment of this handling and
issue, maintenance and stor.ge, is required, as well as the personnel

and procedures to support the operation. All equipr;lent should be clean

and operative at the time it is issued to students. If non-portable

viewers are used in classrooms, they must be transported to the room,

set intc position, cleaned, and cheeked out prior to the first class

meeting, which would require that such classrooms be vacant during

off shifts. The viewer boxes would be r‘g,i_tained»,in thfe__assigned storage 2

area. Viewers to be used in student residences should be cleaned,

assembled, adjusted, and thén returned to their‘boxes prior to delivery
to students. [f residential viewers are of the non-portable typé, .deli\vr-
ery schedules must be arrangéd and fulfilled. The procAedure for issuing
the viewers to students would be developed in a manrer compatible with
practices sn the base or.in the training environment where the micré'-
form system is to be employed.

4. Maintenance and Repair

A scnedule must be established, and persounel made available
te operate under it, for the periodic maintenance of viewing equipment,
as well as for the necessary repair of equipment which malfunctions

.

after being issued to-a student or stationed in a classroom. All students
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involved in microform-supported classes should be well instructed in

pro;{er use of equipment, the limiis of their responsibility for it, and

what to do in case of equipment failure. To prqpe‘rly maintain the
necessary yie@crs. technicians adequately trained in the functioning of

~ 4he eqﬁipmeht mdst‘ be avaiiable.' So that undue ibnte‘rruptions and delays
are ki')iot encountered in clasbsrooms, extra fiche, lamps, and a limited
number of idle viewefs should be m;ai'ntained v_vAithin classrooms. In
a‘;cordéﬁcg_ with \adminiétrati\fe;c‘letermina.tions, complete overhat.

and replén(':ement ofqvie'w:ing equi‘pfnent’\should be scheduled.

5: i Integration with Other‘Media
In this treatment, it is:not expected that microfiche will stand
- alone ‘a.s tl;e total instructional medium. In the classroom, thf: instructor
will bring his Ere;entation to the srtudents and the microform will
-support his course d‘evelopmen't.; In furn, the microform wi-11 be
>sup'ported by certain ha:rdcopy materials, such as h:;ndouts and note-
books. i)ependv'm.g upon the course of inétructic;n‘, other media may be
employed in conjuncfion with the micréform piesentation, such as
chalkboard démonstrét—ions, slide presentations, and the use of three-

dimensional models. In practice, the 3:mm slide presentation particu-

larly complements classroom use of film readers because the preferred
ambient illumination levels are suitable for projzction as weil. In more
sophistiéated instructibnal environments, the microfiche may be an » ;
element in a sequence invdlving audio tapes in lieu of an instructor, or

in combination with a programme learning sequence involiing computer
control. The particul "r use of microiorms, in combination with other

media, and the level of its role in a mixed-media instructional situation,

would be determined by materials and equipment availability, the

educaticnal strategy to be empioyed, and the degree of individualized
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instruction completed for the student. The point to consider is that
microforms are not expected to play the total instructional role, but -

to support and be supported by other educational components and

; strategies.
: w C. The Plan For Use ‘ ;
’ 1. Indoctrination of P‘ersénnél 3

The effective utilization of microform materials and equipment
for instructional purposes in educational and training environments

requires a thorough indoctrination of the instructors who will employ

them in the classroom and ot the students who will use them as their

primary resource medium. The wide variety of teaching approaches

and techniques encountered in educational institutions suggzests the
need for a group indoctrinaticn-demonstration of microform use in the
classroom to allow instructors to share ideas of methodology and become -

3
E ‘ ; aware of the advantages and possibilities of microform beyond their use

as a book substitute. If a particular microform system has been

selected for classroom use, the discussion should demonstrate its

operating characteristics, indicate any disadvantages inherent in its

] use, and emphasize its flexibility as a teaching aid. This would allow

individual instructors to decide how to incorporate the equipment and

[ materials into their teaching method and to develop strategies to

' counteract or minimize the disadvantages of the system. The instruc-

tors could also consider ways to better employ the unique formatting or

organizational capabilities of the fiche to present instructional mate-

rials in a way which improves the effectiveness of classroomn. instruction.
The students should also be given an-orientation demonstration

to help insure their successful utilization of the microform system.

Basic to this orientation is a brief explanation of the microform concept

and technology and an indication of the advantages of the system which
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led to its use rin the cdurse in which they are enrolled. However, mos:
ehnl;hésis' should be placed on the equipment 2ud materials to be used
by the student. This includes a description of the softWare and adjunct
réference materials to be used in connection with the equipment and a
thoroﬁgh explanation of the develoémen’t and use of the format selected
to present the material. The loading and operating charecteristics of
the viewi"ng equipment should ‘be’demonstrated and all étudents should
Ee given some '"hands-on'' experience with the viewers in order to
btecome familiar with them. Finally, student responsibility for lost,
stolen, or damagad equipment and procedures to follow in case of equip-
ment failure should be i{irmly established.

2. Aids to Systematic Use

The implementation of microforms to present an instructional
scquence should include the development of software support materials
to be used in conjunction with the course. The support ’péckage .should
include detailed operating instructions, proéedures to follow in case of
equipment failure, methods for cleaning fiche, and an explanation of
the fiche format used. However, the primary objective in the design
of the package should be to provide ways to conveniently and effectively
‘relate fiche materials to classroom lecture, notes, and adjunct reference
materials. This requires, first of all, that the fiche themselves be
organized and stored sequentially in a manner which provides easy
access tqiind‘ividual fiche. Each fiche should contain an eye-legible
heading which relates it by number (or position) and content to the
instructional sequence. This heading should be vieible to the user when
the fiche is located in its storage container. Second, an‘index card or
grid to be used with the viewer should be designed to coordinate with
the fiche format so that, usirig this grid, the instructor can direct

all students to the same fiche frame. Finally‘..the organizétion of
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adjunct reference materials and paper for no,tetaking‘sl.loul:d be care-
fully plarned so that these materials can be easily related to the fiche
and to the lecture. One suggestion might be to prdvid’é students with a
hardcopy outline of main topic areas and their location on the fiche,
with space provided for student notes. This would give students a con-
venient way to relate their nctes to the material contained on the fiche.
Specialized hardcopy materials should be utilized in the support package
where appropriate. '

3. Problem Areas and Accommodations

Viewing equipment presently used in instructional environments
has certain physical and operating limitations which require an accom-
modation by the user. For example, maintaining & hard, uniform
focus on the viewer screen often requires frequent adjustment; fan noise
can interfere with communication in the classroom, non-uniform
illumination of the viewer screen results in a ""hot spot'": and the
inconvenient location of viewer controls make loading and maneuvering
of fiche bothersome. These problems are emphasized or compounded
by the size and geometry of the reader, which makes it necessary for
students to adjust to the reader rather than incorpbratihg the reader
into their study methods. These viewer limitationé emphasize the
need for the development of micfoform reading equipmenf designed
specifically for instructional applicationé-. It is anticipated that as |
commercial development progresses, problems will be r‘ni.nimized. but |
fhe instructor should be aware that these difficulties will be encouhtered
a* the present time and certain al-lbwanceé. such as breaks or the

intermittent use of other media, vould be helpful.

D. Outline For Design and Implementaﬁon

The further use of microfiche in the technical training environ-

ment requires detailed planning and coordination of effort on a broad
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basis because of the systematic aspects of trainin¢, schuol operations.
The fundamental concern in any proposal to iﬁtroduce microform as the
medium of instruction is for the preservation of the essential feature of
military training: that is; the effectiveness of an instructional procedure
in combination with course content which has préyeh validity.

The plan of implementation provided below draws on the struc-
ture of the 3750th Teéchnical Training School, Sheppard Air Force Base,
Wichita\ Falls, Texas, in order to identify the essential units in the
training environment that must .ir-xteract successfully in order to
initiate and sustain a microform based training program. The plan
- assumes that a program director, associated with the Depariment of
Support Services, would have responsibility for the microform program.
This approach is particularly recommended because this Department
has responsibility for the preparation of all photo-ready materials
through its grap‘hiéb arts capability.

1. . Administrative and Operationa! Units

There are three school elements affected by a decision to
implement a microform program; in addition to the administrative
péréonnel_of the school, the traini’n'g departments in the school, and
the supporting service orgaz‘izations. are also involved. Some of the
areas of involvement can be scen in the following listing.

a. The School Admihistr#tion would consider:

Selection of the program director

Commitment of enabling funds

Creation of policies for course selection, review
hoard responsibilities, operating ﬁ'rocedﬁrea.

and hew squadron requirements
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b. The School Depaftment Directors would consider:
Facilifies availability
Candidate courses for microform
Instructors' participation in the design of thev .

microform format |

Internal‘lbgistics (equipment-oriented) .
Instructor training and student indoctrination
Evaluation for training objectives

3 c. The Supporting Departments would consider:

Production of microform materials
Maintenance of viewers
Provision for secondary training aids

Production of students' support materials

(notebooks, etc.)
The actual instruction of trainees would occur under the direction of
specific departments of the School. Withiﬁ a department, The Curricula
Unit, The Requirements Unit, The Instruction and Measurements Unit,
and the Instructor Squadrons would be affected. The principal effects ]
are associated with the initiation of instruction through microform;
after start-up, the sustaining of the mi<roform courses is the burden
oi the supporting departments, primzrily. |

 2. Initiation of Materials Preparation

et -

' Once a course has been s- 'v:cred f;)r presentation via the nﬁcro-
fiche medium, the Study Guide fpr.th.‘.t. course should be reviewed by
representatives of the various units associated with the development of
training materials. The School Project Officer would assul;ne responsi-. '
bility i‘()r the overall crganization and de\'elvop.meAntkof the new materials,
as well as the scheduling for art work, printing and t’ilmbmanbu!‘acture. |

and duplication. The Curricula Unit representative would be primarily

" - : o |
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: specif{cation of goals and objectives within the non-optional instructional

‘section headings, guide numbers, etc.

N .

~

-

responsible for insuring that objectives of the Plan of Instruction are "

met and are emphasized to the trainee This would necessitate clear

areas of the film card. Further, he might be expected to oversee the

format details to which training documents must conform and to apply

VR ARG

these requirements to the fiche Study Guide, e.g., positioning of titles,

S e

.

The responsibility for the actual writing or rearrangement of

content would also fall within the activities of the Curricula Unit. Here, : 8.

with the Working cooperation of the Instructor Squadron, materials can
be up-dated and rearranged to take advantage of the fiche capability for
horizontal and vertical positioning of associated information, with non- VF
essential information readily available to the trainee but not confused

with the required POI presentation. The Instructor Squadron can be

expected to contribute special insights gained from previous exposure :
to classes with the same objectives, identifying trouble spots so that the
film medium can supply 6ptiona1 examples, illustrations and details, to
identify the kinds of information students normally wish to highlight, and
to indicate where students' interest in the general subject requires
information not already included in the text. ‘

The Instruction and Measurements Unit would take responsibility
for coordinating materials with instruments of evaluation. Items for
which there are test questions must be consistent with POl and must be
treated within the main body of the Study Guide. As with any materials
development for instructional purposes, the processes of development
include input frdm administration, instructors, evaluators, and cur-
ricula cgordinatofs. Increasing the options to the developers increases

this need for coordination and cooperation.
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3. Delivery Considerations Y
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'~ The actual use of the microform implies that the trainees, the

instructors, the film materials, and the viewing equipment, have come -

together successfull.y. This assumes that: B )

a. The orientation procedure has heen developed for the

trainees by the instructors and Program Director.

b. The indoctrin'at:ion plan has been prepared which ''teaches"

the instructors how to maximize use of the film in classes;

and examines the role of other audio-visual media in further

Pt
B

support of instructional objectives. ‘
c. The Requirements Unit in the Department has developed

schedules for routine maintenance of equipment, and the

handling procedures for home viewer check-out, return,
and storage.

d. Thefilmedtrainingmaterials are available to the .¢partment,

together with all other student support materials that have

heen develbpéd for the course.

It is extremely important that members of the Instructor Cadre par-

ticipate in the selection of viewing equipment through actual trial. This
is the crucial element in the delivery requirements and the instructors
who will use the viewers routinely should make the final selection.

4, Use Requirements

P .. NSNS —
v .
oy Lo s

The nature, duration, and content of the course of instruction
will dictate the preparations necessary for facilitating the trainee's
task. The microfiche must be packaged fcr student use and this »
"package' provides the opportunity to conveniently meet other siudent
needs such as the documentation that he takes to his assignment in the
field after the resident training is completed. The package might

include an annotated outline ur the plan of instruction for the course,

78




E
1

with provisions for the student to develop his specialized annotations for

the identification and retrieval of important filmed sequences. Properly

- done, this package will serve as beth an insiructional and iield document.

The possibility of including selected summary documentation in

»haz“'dcopy form, b’ound?into the package, should be\’examined? This

matérial{.ﬁmight include a basic flow diagram, an organizational chart,

o\p“any reference inforrnjatio'n‘ that could be of a critical concern to the

; trainee and his performance. The philosophy éuiding these efforts must
~ be sensitive to the fact that the microimagery needs to be relafed to the

eye-legible world in order to be satisfactory.

‘The development of these student aids is the responsibility of the
program director, with input from the instructors, particularly those

with field experience.
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