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CHAPTER I
INTRODUCTION AND NATURE OF THE PROBLEM

The enrollment explosion in the nation's colleges and
universities represents one of the major problems faced by
administrators and teachers in higher education. Effects
of the post World War II "baby boon! are well known, and
an increasing number of youngsters was expected on college
campuses in the 1960's. This population boom, however, is
only one cause of today's crowded classroom.

The nation is also experiencing an increase of aspi-
rations for a college education. Many elements are. con-
tributing to this trend: a high school diploma is no
longer a guarantee of a good job, and a teenaged popula-
tion characterized by a high degree of mobility is seeking
8 ¢ollege education in order to qualify for employment in
degirable fields.

In addition to sccial and economic pressures encour-
aging students to seek a higher education, there are in-
creased student loans, more scholarship assistance, and
higher family incomes (1),

Federal legislation alsb has made higher education

available to larger numbers. Legislation exercising the



greatest influence today includes the National Defense

" Education Act, 1958, which was recently amended to include
fields in the arts and sciences; Higher Education Facili-
ties Act, 1963, to help colieges increase physical facili-
tiess and the Manpower Development Training Act, 1963,
which established programs that largely utilize college
facilities and instructors.

It will be several years before the impact of the
numerous provisions of the Higher Education Act of 1965
wiil be felt, but it is a certainty that it will increase
the availability of higher education. Colleges anduniver-
sities also have yet to fully experience the enrollment
created by the 1966 Cold War Bill of Rights, the new "GI
Biti., "

The federal government has committed the United
States to the concept of democratic educational
opportunity.

That means, as President Johnson has stated it , 'VWe

are not going to stop until every child in this land

can have all the education, of the highest quality,
which his ambition demands and his mind can absorbd’

(27.

Higher education is becoming more available as insti-
tutions are moving to the student's locale in the form of
extension centers, new community colleges, and new junior
colleges.

Other factors contributing to the demand for college
education include increased need for adult education due

to the lengthened life span, more enrolilment of women in



higher education, and new students from minority groups
who previously had no place in the mainstream of higher
education.

The numbers of college students will continue to in-
crease. Richey (%) reported a rise in public school popu-
lation of 42.8 per cent between 1950 and 1960, compared
with a total'population increase of 19 per cent during the
same period. And in a 1965 speech, President Johnson (4)
said public school enrclliments will increase by more than
4 million in the next five years.

More of the population will go on in higher educa-
tion. Total enrollment in 1950 was more than eleven times
as great as in 1900, but total population had no%t quite
doubled. About 25 persons in 10,000 were enrolled in
higher education in 1900, but in 1950 this figure soared
to 176 persons in 10,000 (5).

Opening fall enrcllment in American colleges in 1965
was 5,967,411 students, enrolled in 2,238 institutions, an
increase of 12.2 per cent over 1964. The 1965 total for
freshman students was 1,452,926, 17.7 per cent greater
than the previous year (6).

Oklahoma's colleges and universities enrolled 89,326
students in the fall of 1965, a gain of 132.0 per cenl over
the previocus year's enrollment, to slightly exceed the
national level. The State's freshman students numbered
2%,969, representing an increase of 25.7 per cent over

1964, and exceeding the national mark of 17.7 by a full



8 per cent (6).

Estimates indicate that the crowded classroom problem
is Jjust beginning. Projections of the U. S. Office of
Education (7) are that the number of college students will
rise from 5.0 million in 1964 to 8.7 million in 1974,
These projections may be conservative, as the 1965 figures,
released before the 1965 enrollment was counted, were more
than one-<half million short of the actual 1965 count of
5,967 411,

Working with five~year periods, Folger (8) listed en-
rollment growth as 300,000 between 1950-553 1lmillion between
1955-60¢ and 1.7 million between 1960-65. He projected
growth as between 1.7 and 2.5 million between 1965-70, or
a total of between 7 million and 7.7 million enrcllment.
More growth in enrollment will occur between 1965 and 1970
than the total number of students enrolled in higher edu-
cat@an in 1954,

Supplying enough qualified teachers may be the most
important problem area created by large enrollments. This
study deals with auto~-instructional methods which would
permit a teacher to teach more students and might also
give the teacher released time from the classgroom,.

Figures from the U. S, Office of Education estimate
that the nation's college and university instructicnal
staff will rise from the 1965 figure of 320,000 to approx-
imately 433,000 by 1971 (8). To this increase of 113,000

must be added a figure for attrition, estimated by varicus



agencies as ranging from 1.8 per cent to © per cent
annually, bringing total needed new faculty to sone
160,000, Of 95,000 to 120,000 new doctorates which will
be produced in the next six years, about 80,000 or from 60
to 85 per cent must go into college teaching if one-~half
of the faculty added between 1965 and 1970 are to have
doctorates.

Generally, the demand for teachers is outdistancing
the supply. McNeil (2) cited new institutions, increased
enrmilments and new campuses with contributing to the
widening gap in adequate numbers of teachers. He pre-
dicted that the teacher shortage "undoubtedly will get
worse, '

Research is attracting many doctorate holders who
have chosen academic careers. In the era of the generous
federal grant, teaching may often be relegated to a
"second=best'" position.

Creating perhaps an evern more frightening pressure on
already overtaxed faculties is the knowledge explosion.
Whaley (9) revealed that production of knowledge now
doubles every %ten years, and there is about one-hundred
times as much to know as there was in 1900. "By the year
2000, there will be more than a thousand times as much
knowledge of all kinds to record, to sift, to store, to
search out, to teach, and --- hopefully --- to use."

Meeting the challenge of educating larger numbers of

students with a limited faculty has encouraged methods



that depart from the traditional face-to-~face classroom
method.

Developments in independent study, work-study pro=-
grams, study abroad, non-resident terms, and internships
serve to remove the student from the campus, as well as to
enrich his experiences. Newer dormitories include study
and typing roomé as well as classrooms, and the use of the
residence hall as a center for learning is now in practice
at Stephens, Michigan State, and Antioch (10).

Several colleges and universities are utilizing fa-
cilities and faéulties on a year-round basis to accommo-
date rising enrollments. A main criticism of these
programs is a literal exhaustion of faculty resources, and
the literature indicates that so many problems have been
created that few schools are considering a change of this
type.

Institutions are also exploring additional sources of
personnel. ©Opecial advanced degree programs for prospec-
tive college teachers are being tailored by some univer-
sity graduate schoolsy part-time teachers and graduate
assistants are being utilized extensively; and many uni-~
versities are modifying regulations requiring retirement
of faculty members at 65 in order to utilize talented,
experienced faculty members who wish to remain active.

A natural outgrowth of the pressures of teaching more
students with fewer faculty is the search for new media.

Instructional films and closed circult televised



instruction are being used by a few institutions. Other
media used to varying degrees are language laboratories,
singie concept films, film joops, audioc-tutorial study,
and computer-controlied teaching systems.

New instructional concepts include learning resource
centers, complexes of classroom facilities with a central
resources library and media center; and systems models of

learning, which are based on computer-controlled teaching

yetems. However, it appears that the new media have had

1]

limited use.

The amazing thing is that they (new media) have

been so 1ittle used that an institution actually

contemplating the adaptation of any one of them

to a college situation is regarded as a pioneer

... Relatively few colleges have taken the leap

actually to experiment with these on any large

scale basis (11).

Although audio-=visual materials, television, and
films may provide enrichment and stimulate interest, they
do not let the student participate, or to practice what he
is learning, or to be informed of his progress (12).
However, an instructional method which does provide infor-
mation to the student and seems to offer other advantages
is "programed instruction.”

Programed materials require the student to answer
questions and then provide him with immediate knowledge of
results. This knowledge of results reinforces correct re-
sponses, and the student travels through a series of
sequential steps, always informed of his own progress.

Programed instruction also promises to lower costs.



Although both expense and time are required in their de-
velopment ., programs may be presented in an inexpensive
textbook format. This printed programed material can be
arranged in non~consumable form, and may be easily updated
and revised. N¢ expensive apparatus or trained personnel
are required.

Cost of electronic devices and materials may prohibit
their extensive use. Mayhew (11) cited, for example, that
an hour-iength video tape costs $300.

Since programed instruction offers promise in assist-
ing educators to meet the demands imposed by crowded
classrooms, the purpose of this study is to investigate
programed instruction at the college level. Specifically,
this study seeks to ascertain the effectiveness of pro-
gramed instruction as a method of teaching selected por-
tions of collegeilevel elementary photography: film
exposure and flash in photography. Relatively little work
has been done in investigating the programing of college
instruction compared with studies of public school instruc-
tion,; and no literature was found concerning programing in
Jjournalism or communications.

If 1t 1s found that students can learn selected areas
of a course equally well or better through programed in-
struction, part of the teacher's time may be released for
advising, counseiing9 individual instruction, keeping up
on new developments in his teaching area, and in meeting

other demands created by increased numbers of students.



The possibility of released time is far from remote:

It may well be that the typical teacher of the
future will spend conly & small part of his time
providing information. ©Such time as he does
spend may be in a carefully rehearsed demonstra-
tion or lecture. The rest of his time may be
occupied in conferences with individual students
or with small groups of students (11).

research experiment investigabeds

(i) Whether students in photography receiving
only directed programed instruction in
film exposure will demonstrate equal or
better achievement than students re-
ceiviné only standard classroom instruction.

(2) Whether students in photography receiving
only non-directed programed instruction in
film exposure will demonstrate equal or
better achievement than students receiving
only standard classroom instruction.

(3) Whether students in photography receiving
only directed programed instruction in
flash photogrephy will demonstrate equal or
better achievement than students receiving
only standard classroom imstruction,

(4) Whether students in photography recelving
only non-directed programed instruction in
flash photcegraphy will demonstrate equal
or better achievement than students
receliving only standard classroom instrucition.

Calculating film exposure is a basi¢ procedure in the



picture-taking process, and 1is an lmporbtant and Iintegral

part of vthe elementary photography course. The student

must learn to calculate exposure wilthout mechanical aids

5]
before he can proceed to other phases of picture taking.
Use of flash in photography is a main unit of instruc-

tion in the elementary course,



CHAPTER II
REVIEW OF LITERATURE
Psychological Theory

Programed instruction is a self-instructional system
of learning which utilizes content broken down into wvery
small segments and presented in a logical sequence. Each
step requires an active response by the student,.after
which he is given the correct answer, which, in turn,
reinforces the correct response he has made or allows him
immediately to correct a mistake. Typical methods of pre-
sentigg programed material are teaching machines and espe-
cially constructed textbooks: many other presentation

techniques are being studied.
Psychological Principles

The following psychological principles are involved
in programed instruction (13)(14):

1. Subject content is broken up into small
units called framesy careful control of
stimuli produces gradual increments in
mastery of the content.

2. Active response is required of the student;

he must answer a question or fill in a
blank.,

11



%2, The gtudent is provided immediate knowledge
£

0

results for each response; this immedi-
ately reinforces the response or corrects a
misunderstanding.

4, Frames are arranged in careful sequence,
leading the student toward desired goals,

5. The student paces his own progress. working
indepeundently at his own speed.

History and Development of Reinforcement Thecory

The theory which underlies the use of programed in-
struction and teach.ng machines has been developed for the
mest part by Dr, B, ‘F, Skinner (15)(16), a psychologist at
Harvard University. Following years of observation of
animal behavior, Skinner first applied his reinforcement
theory to human learning in 1954 and published later find-
ings in 1958. Both are cliassic studies and their propesals
serve as foundations for the theory of programed learning.

Skinner (15) introduced his theory by describing
techniques of learning as "contingencies of reinforcement,’
which he explained as relations prevailing btetween behavior
and the consequences of that behavior, resulting in
achievement of more effective control of vehavior. Skinner
recommended making each step of learning very small and
proposed reinforcement following the stimulus without delay
in order to achieve maximum effect.

Studies of exploratory behavior in terms of being
seif-reinforcing began with early animal studies by

Toiman (17) who noted wvariable behavior of rats in a maze.
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Thorndike (18) reported similar effects with human sub-
jects. A later study by Butler (19) found that when per-
mitted to look out of a window at other monkeys, Rhesus
monkeys learned to discriminate colorsy; the opportunity to
look out served as the reinforcing agent.

Although early research included concepts of what
Skinner later was to call "reinforcement,'" Skinner was the
first to take the position that only certain behavior was
the result of identifiable stimuli, and that other behav-
ior does not originate from any identifiable source of
stimulation: this latter kind of behavior he called
"emitted" or "operant' behavior. This concept was to
have far-reaching implications for educational problems
(20).

Skinner's theory of reinforcement is believed to be
so influential in the area of programed instruction be-
cause it is in good scientific order, its accomplishments
in the laboratory have been impressive, and it is gener-
ally thought to be a sound approach to the snalysis of
learning and teaching (21).

Although there is little doubt of the impact of
Skinner's contributions to the field of programed instruc-
tion, some feel that he has been unjustly categorized
merely as a programer and teaching machine inventor:

Skinner's great contribution was far more basic

than either of these implementation procedures.

His empirical, operational orientation and

empirically derived behavior-shaping techniques,
so useful for research purposes, have lead
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directly to a set of tools that are powerful

basic elements of what we now call instruction-

al technology. He also contributed the view

that continuous student activity is not some-

thing to talk about in the abstract, but is

something that must be systematically achieved

in a reliable and predictable fashion (22).

Thompson (21) described Skinner's reinforcement prin-
ciples as a framework from which to study human behavior,
explaining that their degree of preciseness and their
dynamic qualities give them much of their strength.

Other interpretations of reinforcement are structured
according to the drive reduction theory generally credited
to Dr. Clark Hull. This theory states that behavior is
reinforced because attaining the goal reduces or satisfies
the need which motivated the behavior (23). Anything is
believed to te reinforcing if it decreases some drive or
need within the individual. This need may be one such as
hunger, or it may be a learned drive such as the need for
approval or acceptance (24).

Hilgard (25) indicated the universality of agreement
concerning reinforcement theory:

At this empirical level there is no important

dispute about the validity of the principle of

reinforcement, and there is no such thing as a

non-reinforcement theorist. Even Guthrie, who

is often described as holding a non-reinforcement

position, maintains such a view only with respect
to the so-called theoretical law of effect.

Related Research

Since reinforcement is utilized in varying degrees

and through several different techniques in programed
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instruction, it is necessary here to discuss some of its
aspects. Considerable research has been conducted, and
although the nature of these studies is diverse, an over-
view of some of the findings may be given in terms of
these categories:

1. Immediate or delayed reinforcement.

2. Reinforcement schedules.

3. Direct or vicarious reinforcement.

4, DPositive or negative reinforcement.

Immediate or Delayed Reinforcement

The characteristic of reinforcement that appears to
be best-established is that immediate reinforcement re-
sults in optimum learning (15)(20)(23)(26)(27)(28).
Immediacy of reinforcement is a standard procedure in pro-
gramed instruction and is believed one of the method's

main benefits to the student (13).

Reinforcement Schedules

Research in this area has generally been with three
types of reinforcement schedules:

The first of these is known as fixed-ratio
reinforcement whereby the behavior to be
reinforced is reinforced, for example, the
first time in every six times it occurs ...
The second is known as fixed-interval re-
inforcement , whereby the behavior to be
reinforced is reinforced every time a given
interval has elapsed. Thus one may rein-
force a child's efforts to spell once at
the end of every five-minute period. The
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third type of schedule is that of variable-

interval reinforcement, whereby reinforcements

are provided at varying intervals (20).

Some investigators use the terms '"continuous' rein-
forcement, or '""100 per cent™" or '"50 per cent' reinforce-~
ment. Continuous reinforcement and 100 per cent
reinforcement would be a fixed-ratio reinforcement sched-
ule where each response was reinforced. A 50 per cent
reinforcement schedule would also be a fixed-interval
reinforcement schedule, but only half of the responses,
such as every other response, would be reinforced.

Research has found the variable interval schedule
generally the most effective for the classroom. This type
of reinforcement, also termed '""intermittent' reinforcement,
is believed by many to be superior to continuous reinforce-
ment in terms of subject output and consistency of effort
(20)(29). Resnick (30) confirmed the maximum effective-
ness of an intermittent schedule and added that it prob-
ably was more effective in making the response more
resistant to extinction. This phenomenon was first demon-
strated by Humphreys (31) in the area of verbal learning.

However, Krumboltz (26) reported three studies in
which continuous reinforcement was found superior to var-
ious schedules of intermittent reinforcement in acquiring
conceptsy; and he reported that another study revealed no
differences between a 50 per cent variable-ratio schedule
and a continuous schedule of reinforcement.

Mech (%2) found continuous reinforcement most
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effective in a classroom study when compared with subjects
reinforced with 50 per cent and zero per cent reinforce-
ment. However, an earlier study by Auble (33) reported no
significant differences in level of performance of groups
receiving 100 per cent, 50 per cent, and zero per cent
reinforcement. A study of verbal reinforcement noted
marked differences in mean gain scores of students receiv-
ing various schedules of frequency of praise, but differ-
ences were not statistically significant (34).

Six different types of reinforcement schedules were
utilized in a study by Krumboltz and Weisman (35) using
college psychology students. No significant differences
were found between continuous reinforcement and various

types of fixed-ratio and variable-ratio schedules.

Direct or Vicarious Reinforcement

Vicarious reinforcement generally means that the sub-
ject is in the presence of a reinforcer, usually observing
and hearing another subject being reinforced. Findings
appear to be rather inconsistent regarding effects of'
vicarious reinforcement. Sechrest (3%6) reported signifi-
cant differences in performance of vicariously reinforced
subjects in problem solving, while Van Wagenen and Travers
(37) found direct reinforcement somewhat more effective
regarding meaningful experiences over a long period of
time,; but not significantly so. One group interacted di-

rectly with experimenters and the other group worked in
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isolation with teaching machines. Subjects directly rein-
forced achieved a score of 54 per cent; vicariously-
reinforced subjects scored 44.3 per cent.

In a 1963 study, control groups not reinforced did
not learn, and vicarious reinforcement significantly fa-
cilitated learning in experimental groups with direct
reinforcement showing no additional effects. Vicarious
reinforcement consisted of the experimenters saying ''good"
when subjects speaking on a tape gave a responsej; this was
heard by the subjects in the experiment. Direct reinforce-
ment consisted of saying '""good' directly to the subject.
Control groups heard tapes with fewer critical responses
and no vicarious reinforcement (38).

Auble and Mech (39) observed a generalizing effect in
the classroom between reinforced subjects and subjects who
were merely in the presence of the reinforcement; no over-
all differential effect was noted. ©Subjects in the pres-
ence of reinforcing stimuli appeared to produce fewer
correct responses and more error responses than did sub-
jects who received direct verbal reinforcement, but dif-

ferences were not statistically significant.

Positive or Negative Reinforcement

Although it is accepted that negative reinforcement
can create effective learning, positive reinforcement is

considered more desirable in the classroom (13)(20)®0)(41).
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Reasons for this position are that negative reinforcement
creates anxiety which has uncontrolled effects and may be-
come attached to stimuli not related to the anxiety state:
anxiety is not easily dissipated. Aversive stimuli gener-
ally also indicate failure, and the subsequent level of
student performance is reduced (20).

A study testing a controlled amount of negative rein-
forcement in a programed sequence revealed that learning
of students in a spaced training negative reinforcement
group was not hindered. All-positive reinforcement and
spaced negative reinforcement groups showed no significant
differences, and both achieved significantly better than a
massed training negative reinforcement group (42). Results
of a study by Kelly (43) favored negative reinforcement.
In both direct and vicarious reinforcement groups, highest
operant rates were maintained under negative reinforce-
ment: lowest rates were recorded by groups receiving no
reinforcement. Krumboltz (26) gave evidence that the word
"wrong' is probably more effective than the word '"'right"
under conditions when irrelevant cues are present.

Although autoinstructional devices offer the capabil-
ity for negative reinforcement, such as flashing a red
light for a wrong answer, it is believed unlikely such ma-
chines would be accepted by educators (13).

Punishment or negative reinforcement in education is

generally criticized by Deterline (41), who said:



v 1t may be almost impossiblile in many class-
room situations to provide any kind of motiva-
tion except threat and anxiety, and punishment
may be the only immediately effective and
avallable method of terminating undesirable
behavior. Ideally, and in the long run, how-
ever, these techniques are neither desirable
nor particularly effective.

Summary of Reinforcement Theory

The following summarize the psychological background of
programed instruction in terms of reinforcement theoryj
(20)(44):

1. A reinforcer is a condition which follows a
response and which results in an increase in
the strength of that response on subsequent
occasions.

2, The more quickly reinforcement follows the
desired performance, the more likely the
behavior will be repeated.

3, Well-established habits are best maintained
through the use of a reinforcement schedule
of less than 100 per cent. Intermittent
reinforcement increases the length of time
a student will persist at a task without
further reinforcement.

4, Learning behavior can be developed gradually
by reinforcing desirable behaviors and with-
holding reinforcement following undesired
acts.

5. The successful completion of a task or the
discovery of the solution to a problem may
be reinforcing for those behaviors that led
up to these events.

6. In addition to making repetition of an act
more probable, reinforcement increases a
student's activity, quickens his pace and
heightens his interest in learning.

7. Many reinforcers are conditions that satisfy
needs; effective learning commonly takes
place when the task involved is related to
the satisfaction of a need.
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8., The magnitude of a reinforcement is
likely to be of much less significance
than the fact that a reinforcement will
or will not occur. In education, a
safe rule, probably, is to use small
reinforcements. -

9. Experience without active participa-
tion and without reinforcement can
conceivsbly produce learning, but the
learning process involved is ineffi-
cient compared with that which occurs
when performance is directly reinforced.

10. Negative reinforcement generally in-
creases the rate at which learning
occurs. - However, it is not recommended
since it may have other harmful effects,
such ds the development of an aversion
for the entire learning process.

Definition of Terms

Terms used in this study are operationally de-
fined as follows:

Achievement -- A measure of the student's

mastery of the material of the course.

Automated instruction —-- Instructional methods

utilizing any material, means, or devices
to replace or supplement standard instruc-
tion by means of a wholly or partially
automated presentation prepared in advance.

Constructed response -~ Response originating

within the subject, as opposed to choosing
from alternative answers.

Criterion instrument -- Instrument measuring

the extent to which a desired kind of
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competence, proficiency or capability
has been achieved.

Conventional instruction -~ Instruction

utilizing lecture, class discussion
and textbook readings during a regu-
larly scheduled class period.

Cue -~ Some stimulus which facilitates the
desired response from the subject.

Error rate -- Mean percentage of errors

made 1n answering frames of a program.

Exposure study -- Unit of photographic

study concerned primarily with learn-
ing to calculate correct'camera
settings to permit a controlled amount
of light to pass through the camera
lens and record an image on the film.

Fading -- Gradual withdrawal of stimulus
support in presenting items.

Flash study == Unit of photographic study

concerned with types of flash units,
types of flash techniques, and calcu=
lating camera settings when using
flash.

Directed programed instruction -~ Study

utilizing programed materials during
a regularly scheduled class period

with the instructor overseeing the



group and answering any individual
guestions.

Feedback -~ Communicating to the subject
working programed materials the in-
formation needed to modify responses
in order to eliminate errors and main-
tain correct responses.

Frame -~ A single item exposed to the sub-
ject at one time in an instructional
program.

Motivation ~- Any idea, need, or emotion

within the individual that prompts him
to action.

Non-directed programed instruction - Study

utilizing programed materials outside
of class timey students are released
from attending class in order to study
the programs at their individual
convenience.

Reinforcement -- A condition, which when

following a response, increases the
probability that the response will
occur on subsequent occasions.

Response mode -~ The form of the response

a student makes while working &

program,
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Step -~ An increment in subject matter to
be learned with each succeeding

frame in the program.

Related Research

Due to the volume of research in programed instruc-
tion conducted in recent years, guidelines had to be
established for selecting related research. It was de-
cided to divide the section into two areas: the first
area dealing with historical background and evolution of
programed instruction, and the second with a summary of
research concerning the primary variables of programed
instruction. Priority was given to studies conducted on
the level of higher education, those dealing with a pro-
gramed textbook format, and those comparing programed in-
struction with conventional instruction. Only one study
was found concerning directed and non-directed programed

instruction, which is pertinent to this particular study.

Historical Background and Evolution of

Programed Instruction

The earliest attempt at automated instruction was re-
corded in 1809 when a patent was granted for a device
designed to teach reading. A device to teach spelling was
developed and patented in 1866. In 1914 a patent was

granted to Maria Montessori to train the sense of touch
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(45). However, Sidney L. Pressey, of Ohio State Univer-
sity, is generally credited with devising the first recog-
nized teaching machine in 1926. Pressey (46) described
the apparatus as a testing machine, and visualized it as a
time~saving device for the teacher; the machine presented
questions to the student and immediately informed him of
the correctness of his answers. A question appeared in a
small window on the machine and the student was given
multiple-choice alternatives. If he pressed the correct
button, a new question appeared; however, if he chose
incorrectly, the error was tallied and the same question
remained until the correct button was depressed.

The following year Pressey (47) published an article
describing a machine for presenting drill material, and he
stressed the device's significance:

The important feature of the work here reported

is the exemplification of the fact that machines

can be built which meet, automatically, certain

very important requirements of efficient teaching.

In 1932 Pressey (48) summed up his findings from eight
years of work with automated teaching devices, describing
advantages of teaching machines and predicting widespread
development of new apparatus and materials.

The first of several studies which were to suggest
the effectiveness of teaching machines was published in
1931 by J. C. Peterson (49), one of Pressey's former stu-
dents, who reported significant gains in achievement of

groups utilizing a '"'self-instructor and tester'" device.
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Another of Pressey's students, James K. Little (50),
conducted an experiment in 1934 which marked the first
time that machines were used systematically as part of the
regular routine in university classes. He found that stu-
dents who were immediately notified of test results and
allowed to correct deficiencies scored higher than stu-
dents not having these advantages. Little reported that
students in the lower half of the distribution showed more
improvement than those in the upper half. He concluded
that drill devices had a practical use in the classroom
and that they made possible certain instructional tech-
niques which were not otherwise practical.

Pressey's pioneer work of the 1920's met with little
public approval, and in 1932 he announced: '"'The writer
has found from bitter experience that one person alone can
accomplish relatively little, and he is regretfully drop-
ping further work on these problems' (48).

Lysaught and Williams (44) give two reasons for the
apparent public apathy at that time toward auto-
instruction:

First, no provision was made for systematic

programing of materials to be used in those

machines, and, second, the onset of the de-

pression and its impact on social conditions

and education offered an unfavorable environ-

ment for an "industrial revolution" in the

nation's schools.

Interest in mechanized instruction was revived in the

early 1940's. Because of World War II, use of trainers

and simulators increased through the military need to
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train many men in new skills, and simulators became a per-
manent part of training procedures in both military and
industrial settings (20).

A few studies in the late 1940's were based on
Pressey's original work. Angell and Troyer (51) in 1948
developed a self-scoring punchboard device which per-
mitted a student to select an alternative from a test
sheet, then punch the appropriate hole in the punchboard.
If a red spot was visible where he punched, the answer was
correcty if no red spot appeared, he had to punch another
hole. The investigators reported two studies from
Syracuse University in which significant learning was
demonstrated by immediate knowledge of results through
the punchboard-testing technique.

The punchboard was utilized again in 1949 by Jensen
(52) who used college psychology students in an
independent-study laboratory. The experimental group used
a set of tests with a punchboard to make them self-
instructional. Each question in the tests was followed by
a page reference in the readings where the topic was dis-
cussed. If the student wished, he could repeat a test
after further study, with no limit on time he wished to
spend. In final evaluation, 54 per cent of the superior
students in the experimental group obtained an '""A'" in the
course, while only 10 per cent of the superior students in
the control group received an '"A'". Jensen concluded that

superior, highly-motivated students could handle college
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courses by guided independent study if they had sufficient
materials.

Pressey (53%) renewed his work in the area in 1950,
utilizing the punchboard in an experiment with approxi-
mately 500 students at Ohio State University. Eight
groups were divided into four accelerated seminars, two
examination-for-credit groups, and two self-instructional
laboratory groups, all using the punchboards. All made
superior grades compared with students in the twenty-seven
regular class sections in educational psychology.

With Skinner's 1954 publication (15), automated in-
struction left the realm of testing devices and entered
the era of programed instruction based upon reinforcement
theory. Skinner wrote that laboratory findings concerning
learning could be directly implemented in the classroom by
"appropriate instrumentation' ; he explained his theory of
reinforcement and showed how it was put into practice in a
teaching machine.

The first experimental results of the new theory were
reported by Porter (54) who worked under Skinner at
Harvard in implementing programed instruction. Using sim-
ple teaching machines to teach spelling to second grade
and sixth grade classes, he found that students in the ex-
perimental groups achieved more than those taught by the
conventional method. In the sixth grade groups; the ex-
perimental group spent only one-fourth as much time

studying as did the control group.
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In 1958 Skinner (16) contrasted the new teaching ma-
chines with those of Pressey, explaining that the new
devices '""shaped" behavior by utilizing reinforcement;
Skinner set forth techniques for programing material for
automated iinstruction9 and many of these same techniques
are being utilized today.

The vehicle that was to bring programed learning to
more persons than any other medium, the programed textbook,
reached developmental stages late in 1958. Glaser, Homme
and Evans (55), of of the University of Pittsburgh,
adapted Skinner's teaching machine principles to programed
materials in a printed format, with control left to the
reader. Subsequent research was to find the programed
textbook an effective teaching device, and it was far less
expensive than its mechanical counterparts.

Although the early testing devices of Pressey uti-
lized a multiple-choice question, Skinner's theory empha-
sized strongly the need for a constructed response by the
student. Skinner's programs were also characterized by a
fixed sequence of material and heqce they were termed
"linear' programs.

While the early linear programs were being written,
Crowder (56) was developing a more flexible type of pro-
gram designed to adjust for individual learner differences.
Crowder termed this technique "intrinsic" programing, and
it has also come to be known as '""branching'. Crowder (56)

described the system as adapting itself to the student's
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achievement and knowledge:

If the student passes the test question, he is

automatically given the next unit of information

and the next question. If he fails the question,

the preceding unit of information is reviewed,

the nature of his error is explained to him and

he is retested. The test questions are multiple-

choice questions and there is a separate set of

correctional materials for each wrong answer that

is included in the multiple-choice alternatives.

Generally the branching method permits the more capa-
ble student to bypass material he would have covered in a
linear program, thereby saving time and eliminating the
possibility of boredom. The branched programs were devel-
oped in textbook form, commonly called a '"scrambled' book,
and into programs for teaching machines.

Experimental evidence does not conclusively favor one
programing technique over the other; both are in use today,
although the majority of programs are linear (57).

Although Pressey's teaching apparatus and those de-
vised by Skinner were box-like, simple, and manually-
operated, more sophisticated apparatus for programed
instruction was soon developed. As early as 1958, elec-
tronic devices were being utilized in programed instruc-
tion (58). In 1961 a Bendix computer was adapted to a
multiple-choice machine used to control a program con-
tained on 600 slides which were projected on a screen.

The student's responses were fed into the computer as they
were typed on an electronic typewriter, and the computer

guided the instruction on a branching basis, determining

by the student's responses whether to branch to remedial
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material or to proceed with new information (13%).

A computer facility for individual or group instruc-
tion is being studied by Systems Development Corporation.
Called CLASS (computer-based laboratory for automated
school systems), the laboratory provides facilities for
combining self-instructional programs with conventional
instruction. ©Students work at individual consoles which
include a display monitor and buttons with which to answer
multiple-choice questions. The computer monitors individ-
ual student response behavior, keeping a record of
responses, and branching the student to remedial items if
necessary (59).

Results are reported as '""extremely encouraging'' con-
cerning a computer-controlled teaching system in mathe-
matics at the University of Illinois. The system features
extensive feedback from the student; students work on an
individual basis, but share a digital computer and elec-
tronic slide selector. Each student has his own keyset,
television display, and electronic blackboard (60).

Today programed instruction is utilized in varying
forms and extensive experimentation is being conducted in
new media with increased interest in adapting programed
instruction techniques to computer and electronic technol-
ogy. Programed instruction is also being built into in-
structional films and educational television, creating an

entire new area for audio-visual instruction.
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Findings of Research on Primary Variables

of Programed Instruction

Outcomes of related research in programed instruction
will be discussed in terms of the following variables:

1. Response mode

2. Form of presentation of material

3., Structure and sequence of material

4, ©Step characteristics

5. Knowledge of results

6. Pacing

7. Programed instruction compared with

conventional instruction

8. Time required for instruction

Research concerning each variable will be discussed
separately with the exception of time required which will
be included with the main variable or variables being
studied. Only one study was found which was designed to
study time required as the main variable, but many re-
ported the time factor as a secondary element of the

research.
Response Mode

Although programing authorities have traditionally
stressed the necessity of an overt response, today thére
is evidence that the covert response may be more effective.

Overt response means that the student writes a response in
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a blank space in the program; covert response means that
the student is thinking of a response that would fit in
the blank space.

In the investigation of the literature, ten studies
showed no significant differences in favor of either
response mode, (61)(62)(63)(64)(65)(66)(67)(68)(69)(70),
five favored the covert response (71)(72)(73)(74)(75), and
two favored the overt response (76)(77). In general it
was found that students instructed to use the covert
response required much less time than those responding
overtly. :

Lambert and others (61) found no significant differ-
ences in learning between response modes, but noted that
the covert response mode took significantly less time.
Goldbeck and Campbell (63) found no differences in overt
and covert response, but reported that a third group which
merely read responses already printed in the frame blanks
surpassed the other groups in immediate and ten-week
retention tests. Alter and Silberman (64) conducted three
studies with ninety university students, and in each found
no significant differences in learning between groups using
various response modes. A study by Stolurow and Walker
(65) with fifty-six students in educational statistics
found no significant differences in learning or retention
measures, but reported that the covert response required
significantly less time than the overt response group.

Neither Wittrock (69) nor Tuel (70) found significant
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relationships between response mode and total achievement,
but both produced evidence that non-overt response groups
were more efficient than overt response groups, particu-
larly in time expended.

In one of the studies cited which favored covert
response , Krumboltz and Weisman (74) found that fifty-four
college students revealed no significant differences on an
immediate post-test, but a two-week delayed test demon-
strated that the group writing answers scored signifi-
cantly higher than the group thinking the answers and the
group with the blanks already filled. Sixty-eight female
college students were used in one of the two studies that
were in favor of the overt response. The overt group
scored significantly higher on verbal and pictorial mate-
rials on both immediate and deléyed post-testsy; however,
the overt group also required almost twice the time that
the covert group took to complete the program (76).
Goldbeck (77) found the overt response mode superior to
the covert response mode at intermediate difficulty levels,
but noted that it was less efficient, requiring more time
than other types of responses.

Another area of study of response mode concerns a
comparison of the constructed response and the multiple-
choice type of response. In several studies comparing the
two types of responses, investigators have found no sig-
nificant differences between them (66)(68)(78)(79)(80)(81)

(82)(83). Few experiments obtained a difference in favor
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of the constructed response, and none significantly fa-
vored the multiple-choice response (84)(85). It was
generally indicated that constructed response groups re-
quired much more time than the multiple-choice response
groups.

Experimenting with college students using both con-
structed and multiple-choice response modes with teaching
machines, Coulson and Silberman (78) found no differences
in learning both on immediate and delayed post-tests; they
noted that more time was required by the constructed re-
sponse group. In another study the following year they
reported identical results (80). Della-Pianna (81) found
no significant differences in learning among four response
treatments; but found that the constructed response group
ranked only third in efficiency in terms of time required
and errors made.

Fry (84) found significantly superior performance on
the part of groups using a constructed response program
when a completion type test was used for measurement;
however, when a multiple-choice type post-test was admin-
istered, differences were not significant. Williams (85)
reported a significant advantage for constructed response
programs compared with multiple-choice types when complex,
technical terminology introduced by the program was re-

quired to be learned.
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Form of Presentation

A number of studies comparing the effectiveness of
various types of programed presentations found no signifi-
cant differences between them (68)(86)(87)(88)(89)(90)(91)
(92). A single study of 144 college psychology students
demonstrated that in achievement, a low verbal ability
group performed significantly better with a standard text-
book than with a programed textbook; however, no differ-
ences were found with either textbook format for the high
verbal ability group (9%).

Feldhusen and Birt (86) presented programed material
to 270 college students in teaching machines, programed
textbooks, and simple cardboard folders and found no dif-
ferences between presentations. Roe (87) administered a
linear program to 186 college students using programed
textbooks, programed lectures and teaching machinesj; all
learned equally well, regardless of type of presentation.
Studies which compared teaching machine presentations with
programed textbooks found no significant differences in
achievement (68)(88)(90)(91)(92).

No significant differences were obtained in learning
cutcomes in a study of 113 college students in an algebra
course presented by teaching machines, programed textbooks,
filmstrips, and conventional teaching. A study of presen-
tations by teaching machine, televised programed instruc-

tion, and conventional instruction also revealed no
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significant difference in student performance (89).
Structure and Sequence of Material

Few studies have been conducted to test the effec-
tiveness of ordered sequence of material, a somewhat
traditional convention in programing. But the majority of
those show no difference in learning between an ordered
sequence or a random sequence of material (71)(79)(94).
Roe (95) reported no significant differences occurred in
learning if the programs were relatively short, but stated
that careful sequencing was necessary for long, complex
programs, Silberman and others (96), and Mager and Clark
(97) found voluntary sequencing by the learners superior
to ordered sequencing.

A second phase of program structure divides programs
into two categories: +the fixed sequence linear program in
which all students take the same steps, and the branched
program which offers several sequences according to the
student's performance. Although the branched programs
seem to offer a more individualized type of instruction
and have been proved to require less time than the linear
programs, the majority of research studies have failed to
show differences in favor of either type of program (78)
(80)(95)(96)(98)(99)(100). Four of these studies noted
that branched programs were more efficient in terms of
time required. A single study by Coulson and others (101)

found scores of the branched program group significantly
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higher than those of a fixed sequence group, and training

time of the two groups was not significantly different.
Step Characteristics

Although several studies supported Skinner's conten-
tion (16) that small steps of material were necessary for
effective learning by producing significant differences in
learning (67)(78)(80), findings are not consistent, for
other researchers have found no significant differences in
learning because of the size of steps (102)(103). All of
the investigators indicated that small step programs con-
sumed more time. Evans, Glaser, and Homme (67) noted that
small steps were associated with significantly better im-
mediate performance, better retention, and fewer response
errors during the course of learning. Coulson and
Silberman (80) cited small item steps as yielding signifi-
cantly higher test scores on a constructed response crite-

rion subtest.
Knowledge of Results

No definite trends are apparent in studies of various
manipulations of knowledge of results. Although some
studies found significant differences in learning when
students received immediate confirmation (102)(105)(106),
several others found that subjects in groups where feed-
back was withheld altogether did as well as those who had
immediate knowledge of results (86)(91)(103)(104). Evans
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(71) reported no differences in learning due to immediate
or delayed feedback. Krumboltz,and Weisman (35) found
significant differences in error rate due to varying
schedules of reinforcement, reporting that groups receiv-

ing fewer confirmations made more errors during learning.
Pacing

The self-pacing property of programed instruction has
been considered one of the method's main advantages, per-
mitting the learner to progress according to his ability
and speed of performance (16). However, five studies
which investigated self-pacing versus external pacing
which was manipulated by the investigators revealed no
significant differences regardless of the type of pacing
(64)(86)(89)(107)(108). Investigators reported no signif-
icant differences in performance of college mathematics
students when pacing was varied as much as 20 per cent
below and 10 per cent above the average time of a group of
self-paced students (89). In another study it was ob-
served that the externally-paced group made more errors on
the first trial using a subject matter trainer, but this

difference vanished in subsequent trials (107).

Programed Instruction Compared With

Conventional Instruction

Research studies comparing programed instruction with

conventional methods of instruction have firmly established
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the fact that programed instruction is as effective as
conventional methods. Nine studies were found showing no
differences between programed instruction and conventional
instruction (68)(89)(93)(109)(110)(111)(112)(113)(114).

In these studies instructional time typically was reduced
with programed instruction groups.

Smith (109) indicated that students using programed
instruction felt that they had more opportunity to receive
individual assistance from the teacher than under more
conventional methods. Goldberg and others (113) studied
groups working with conventional instruction, programed
textbooks, and teaching machines. The investigators re-
ported the greatest retention after six months to the con-
ventional group, and stated that both programed groups
marked a substantial savings in time. Hough (112) found
no differences in learning, but wrote that the programed
instruction group saved 47 per cent of the time required
by the control group. Reed (111) likewise found no dif-
ferences in learning, but reported that the high ability
student performed better with programed materials,; whereas
the low ability student did better with conventional
teaching.

Reid (114) emphasized the value of programed instruc-
tion in producing results equal to those of standard in-

struction. Reporting on three studies of the English 2600

programed textbook on the secondary school level totaling

4,600 subjects and over one-hundred teachers, he stated:
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The combined experience reveals the one big
point: English 2600 (programed instruction
in grammar) brings about the same improve-
ment in language learning as traditional
text materials actively taught by classroom
teachers. But the savings in teachers' time
by virtue of the self-instructional quali-
ties of programed instruction is significant.

Several studies reported significant differences in
favor of programed instruction compared with conventional
teaching (54)(87)(115)(116)(117)(118)(119). Blyth (117)
wrote that college students taking programed French scored
20 per cent higher on the final test than those in the
conventional course; students in programed German were
also 20 per cent higher; and students in a programed logic
course were 10 per cent higher. Roe (87) reported that
college engineering students using programed materials in
any form did significantly better on the final examination
than those in lecture sessions. Brown (118) studied ap-
proximately 350 high school students in mathematics and
found the experimental group significantly superior.

Wisenthal (120) demonstrated the potential of auto-
mated instruction in producing desired behavior in connec-
tion with higher education classes. Two groups taking
practice teaching and also educational psychology during
the same term were used in the study; one group was in-
structed :in programing techniques and reinforcement theory
while the other group received little of this training.

In practice teaching evaluation, the experimental group

showed transfer between program writing behavior and
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classroom teaching behavior; difference in favor of the
experimental group was significant at the .001 level.

Only one study was found which dealt with supervised
and non-supervised programed instruction, a major variable
of this study. Bartz and Darby (121) studied freshman
mathematics students at Purdue University in 1963, divid-
ing subjects into four groups: formal instruction, super-
vised programed instruction, non-supervised programed
instruction, and no instruction. ©Students in supervised
programed instruction and students in formal instruction
were not found to be significantly different in perfor-
mance; however, the non-supervised group did not perform
significantly better or worse than students receiving no
instruction, and scored significantly lower than students

in formal instruction and supervised instruction.
Summary of Related Research

In summary, the literature indicates the following:

1. In some cases the covert response mode is
found superior to the overt response mode,
but the majority of the studies show that
students benefit equally well from programed
instruction regardless of whether they write
their responses or merely ''think" themj; the
covert response mode generally requires

less time.
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Although some research favors the con-
structed response, most of it shows no
difference between constructed and
multiple-choice responses, and most in-
dicates that the constructed response
requires more time.

No one type of programed instruction
presentation, such as teaching machine,
programed textbook, programed filmstrip,
etc., is significantly better than

another.

Programs using a random sequence of ma-
terial are as effective as programs using
an ordered sequence of material.

Students learn equally well with linear

and branched programs, but branched pro-
grams consume less time.

Small steps of material are generally

most effective, although a few studies

show no differences in learning between
small and longer step programs.

Findings are inconsistent regarding whether
immediate knowledge of results is more effec-
tive than various types of delayed knowledge
of results, or no knowledge of results.
Student performance is not affected signifi-

cantly by pacing.
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v

Programed instruction is found to teach
as well as conventional instruction, and
in many cases does better. Programed
instruction consumes less time.

Findings from one study indicate that
although supervised programed instruc—
tion compares equally well with conven-
tional instruction, students in non-
supervised programed instruction score

significantly lower.



CHAPTER III
SPECIFIC STATEMENT OF THE PROBLEM

As introduced in Chapter I, the purpose of this study
is to ascertain the effectiveness of programed instruction
as a method of teaching selected units ‘of college level
elementary photography at Oklahoma State University. The
study is designed to compare the achievement in selected
areas of study resulting from conventional instruction
with achievement resulting from programed instruction.

' The study compares the effectiveness of directed programed
instruction with the effectiveness of non-directed pro-
gramed instructioni it also compares the effectiveness of
directed programed instruction and non-directed programed
instruction with the effectiveness of conventional

instruction.
Independent Variables

Manipulative elements in this study are the types of
instruction received by the subjects: (1) directed pro-
gramed instruction, (2) non-directed programed instruc-

tion, and (3) conventional instruction.

nd”
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Dependent Variables

In this study the dependent variable is the measure

of student achievement in selected areas of photography

study.
Assumptions

The following assumptions are made: (1) programed
instruction is a valid teaching method, (2) instruments
used for measuring achievement in selected areas of pho-
tography study are reliable and valid measures, and (3)
different forms of the measuring instruments prevent the

post-test being affected by the pre-test.
Potential Intervening Variables

These are: (1) possible differences in characteris-
tics of the sample used, (2) achievement that subjects

could acquire without instruction, and (3) motivation.
Hypotheses

Hypotheses to be tested are:

1. There are no significant differences in
achievement scores in film exposure study
between the experimental groups receiving
directed programed instruction and the con-
trol group receiving conventional instruction.

2. There are no significant differences in
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achievement scores in film exposure study
between the experimental groups receiving
non-directed programed instruction and the
control group receiving conventional
instruction.

There are no significant differences in
achievement scores in film exposure study
between the experimental groups receiving
non-directed programed instruction and the
experimental groups receiving directed pro-
gramed instruction.

There are no significant differences in the
achievement scores in flash photography
study between the experimental groups re-
ceiving directed programed instruction and
the control group receiving conventional
instruction.

There are no significant differences in the
achievement scores in flash photography study
between the experimental groups receiving
non-directed programed instruction and the
control group receiving conventional
instruction.

There are no significant differences in the
achievement scores in flash photography

study between the experimental groups



receiving non-directed programed instruction
and the experimental groups receiving di-

rected programed instruction.
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CHAPTER IV

DEVELOPMENT OF INSTRUCTIONAL MATERIAIS
AND CRITERION INSTRUMENTS

Development of Instructional Materials

Two units of programed instruction of the programed
textbook type were developed by the author to use in the
study: film exposure and flash in photography.

The first step in developihg the programs consisted
of several conferences with Professor Harry L. Hix,
Oklahoma State University photography instructor, in order
to determine instructional objectives. Bloom's Taxonomy

of Educational Objectives: The Cognitive Domain (122) was

used as a reference in constructing outlines of instruc-
tional objectives for each of the photography programs.

During the summer term, 1966, Professor Hix's lec-
tures on film exposure and flash photography were tape
recorded, and together with relevant sections of the text-
book, were transcribed into detailed outlines of subject
content.

After content was listed and objectives drawn up for
each program, desired behavioral outcomes were formulated.

Criteria for objectives and behavioral outcomes included

49
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identification of performance of the learner as he demon-
strates he has reached the objective; naming conditions
under which the learner demonstrates his competences; and
describing a level of acceptable performance (123). Con-
tent, objectives and behavioral outcomes are given in
Appendices A-IV and A-V,

A linear model was chosen for both programs, which
required each student to proceed in the same order. This
model was modified slightly by including review frames to
direct the student back to material he had not learned.
Both programs weré largely of the constructed response
type, requiring students to write out answers to each
frame; only a few frames in each program utilized multiple-
choice type responses.

Designed in a vertical format simulating that of a
programed textbook, the‘programs were reproduced by fluid
duplicator process on 8% by l4-inch paper and stapled into
booklets. Answers were located to the right and below
each frame, requiring the student to cover all of those
frames below the frame presently being studied. This
technique was intended: (1) +to eliminate the student
glancing ahead for information to use in answering the
frame upon which he was working, and (2) to permit better
utilization of the ''conversational chaining' technique, a
repetition of a response which appears in the frame im-
mediately following the frame being worked.

Some conventions followed in constructing the two
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programs included presenting material in relatively small
steps, providing a logical sequence of content, and struc-
turing the frames so that the required responses were
relevant.

A variety of specific techniques was utilized in
writing the frames. The literature on programing helped
provide a rationale, and the writer also examined several
programs in order to analyze the programing methods.

One technique utilized, especially at the beginning
of the programs, was ‘‘cueing' --- giving clues in the con-
text of the frame in order to ensure the correct response.
In introductory frames the ''fading'' technique ~-- the
gradual withdrawal of cues --- also was used. The follow-
ing frames illustrate cueing and fading:

9. This flaéh powder, actually magnesium powder,
caused fires, burned the photographers, and
produced huge clouds of s _ _ _ e which
obseured the subjects, making a second pic-

ture impossible until the smoke had cleared
sufficiently.

#* * *

O~ smoke

10, This method employed little or no synchroni-
zation. The term synchronization means the
timing necessary for the camera shutter to
be open when the flash is at its peak inten-
sity. The camera shutter being open when the
light of the flash is at its peak is called
S n,

* * *

10=~ synchronization
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11. The pioneer photographer quite often would
open the camera lens, fire the flash powder,
and then close the lens. Proper timing to
coordinate the flash and shutter, known as
s 5, was merely guesswork,

* * *

11- synchronization
Another technique utilized the implicit logic of the
subjects, as illustrated in the following:

99, The lens opening is adjustable, that is, it
can be made larger and s .

¥* %* ¥*

99~ smaller
A technique used extensively was that of parallel
grammatical construction to aid students in understanding

new concepts:

80. The speed of film (its degree of sensitivity
to light) also affects exposure. When the
film speed is considered "slow', considerable
light is required for correct exposure; where-
as a ""fast'" film requires little light for
correct o

¥* * *

80~ exposure
81. The slower the film, the more light required

for exposurey the faster the fllm9 the
light required for exposure.

* * *
8l- less
Examples were also used to enhance the concept build-
ing power of the programs. The following'frames illustrate

this:
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A bright subject would be considered brighter
than average, such as a girl in a white dress,
or sunlight on a lake. A white building in
sunlight would also be an example cf a
subject.

* * *

72- Dbright

An average subject would be characterized by
such things as a person, animal, or neutral-
colorded building. Youngsters playing ball
on a grass field would most likely be
subJects.

* ¥* *

73~ average

The technique of conversational chaining was used in

places in each program in a modified form. This type of

program construction in its original form connects each

frame by using the response in one frame as the introduc-

tory part of the following frame (44):

10

20

One indication of intelligence i1s the ability
to profit from .

When we say that an individual has profited
from EXPERIENCE, (for instance, from
TRAINING), we mean that he has
something from the '"'experience.”

This conversational technique was used in the follow=-

ing way in parts of the photography programs:

21,

When the flashbulb is fired, an electrical
current passes from the camera flashgun
into the metal base of the bulb, up the
heavy lead wires and into the tiny wire
filament connecting the heavy wires. The
tiny filament is heated and becomes s¢ hot
it is burned out --- this burning ignites
the primer material on the ends of the
lead wires. The purpose of the tiny fila-
ment, then, is to ignite the p '
material.



S
* * %
21~ primer
22. The primer burns furiously, throwing out
sparks into the interior of the bulb which

ignite the fine foil. The charge of
oxygen in the bulb increases combustion of

~the f
* ¥* *
22~ Toil
2%, The foil burns rapidly and produces the
brief, but extremely bright of
light.
+* H* *
23= flash

(A line drawing of a flashbulb with its components identi-
fied is used with the above three frames.)

Repetition was also utilized to ensure learning of
important content: |

101. The size of the lens opening is governed by
what we call the f/stop. For convenience we
can consider the f/ _ simply as the hole
through which the light passes. (We will
refer to the lens opening as the f/stop from
here on, since the opening is always set for
a particular size.)

# * *
101- f/stop

102. When we take a picture, light passes through
a hole called the o

* #* *
102~ f/stop
After the programs were completed, they were sub-

nitted to a technical expert, Professor Hix, who checked
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the content.

The film exposure program and flash photography pro=-
gram were used in a pilot study in the summer of 1966,
Twenty-six students from two Jjournalism classes completed
the film exposure program which consisted of 213 frames
and a total of 300 responses. Fifteen students from two
Jjournalism classes completed the flash photography program
which consisted of 153 frames and a total of 165 responses.
The students were asked for suggestions, criticisms and
comments regarding the programs. Anaiysis of the pilot
study revealed a 5.65 per cent mean error rate for the
film exposure program and a 5.63% per cent mean error rate
for the flash program.

A tally of errors for each frame of both programs was
made in order to determine what frames were causing the
most errors. As the result of this analysis, frames were
revised, new frames were added, and major changes in
format were made, such as the use of asterisks following
each frame as é guide to prevent the subjects from sliding
the cover sheet past the answers, revealing the answer
prematurely. OSome frames were combined, and more meaning-
ful responses were edited into others. Both programs were
divided into units with review frames located at the end
of each unit. Each review frame referred the subject back
to relevant frames in the program if his answer on the
review frame was incorrect.

In revising the film exposure program, three errors



56

in answers were found and corrected; 51 frames were re-
vised, 36 frames were added, and the program was divided
into five units. The program had been enlarged from 213
frames totaling 300 respones to 232 frames totaling 379
responses.

Two .answer errors were found and corrected in the
flash programg 63 frames were revised and 14 review frames
originally located at the end of the program were combined
with 36 new review frames; the program was divided into
six units with review frames following each unit., Origi-
nally having 153 frames and 165 responses, the flash pro-
gram had been expanded to 182 frames with 205 responses.

Although mean error rates of first drafts of both
programs were low, the programs were subjected to a second
pilot study on a larger scale in September, 1966, to test
the effect of the revisions. Administered to 42 students
in one Journalism class, the film exposure program yielded
a mean error rate of 2.71 per cent. The flash program,
completed by 59 students in four Jjournalism classes, pro-
duced s mean error rate of 4.69 per cent. Both error
rates were well within the accepted 10 per cent limit (13)
(16).

From results of the second pilot study, 13 frames of
the film exposure program were revised, and 19 frames of
the flash photography program were revised. In most cases
the revisions were minors both prégrams retained the same

number of frames and responses, and both were utilized in
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the study withcout further revision. Both final programs
are found in Appendices A-T and A-II. One page of supple=
mentary exposure data used by students working the flash
photeography program in the pilot studies is found in

Appendix A-IIT,
Development of Criterion Instruments

Two criterion tests, each with pre-test and post-test
forms, were developed to measure achievement of subjects
in the two units of photography instruction. An objective
type test was chosen in order to eliminate judgment and
evaluation of the response on the part of the scorer. The
multipiemchoice type question was selected after a survey
of measurement literature was completed. The following
description is typical of the support for this type of
question (124 ):

 The multiple-choice item is probably the most
versatile of the objective recognition types.

It lends itself to a wide variety of situations,

objectives, and content. The item can be quite

objective in its scoring, it provides oppor-

tunity for wide coverage in the choice of alter-

natives, and it is not conducive to chance

success or guessing. It is so generally regarded

as the best and most widely applicable type of

item that it has become the stock-~in-trade, the

basic type; for most standardized tests today.

The rationale for test items was provided by the two
three-way tables of specifications prepared as the initial
step in developing the instructional programs: tables

listed objectives, content, and desired behavioral out-

comes (Appendices A-IV and A-V). Objectives were



structured within the cognitive domain, described by Bloom
(122) as containing objectives which emphasize remembering
or reproducing something which has been learned, as well
as objectives which involve solving some intellectual task.
These objectives vary from simple recall of material to
original and creative ways of combining and synthesizing
new ideas and materials. By clarifying and describing the
range of behaviors encompassed by the objectives, it was
possible to determine appropriate questions to include in
the criterion instruments.

Equivalent test forms were constructed to permit de-
termination of the levels of achievement in film exposure
and use of flash by students before they received instruc-
tion. Equivalent forms also enabled utilizing the covari-
ance statistic in controlling for possible initial
differences in achievemeﬁt of subjects.

It was decided that each test item would be weighted
with the score of "1' and that no correction would be used
regarding students answering questions correctly by chance,
This decision was based on the fact that the tests would
be used only to compare standings of students participating
in the experiment (125):

wos 1t 1s doubtful whether the use of a correction

formula is worth the trouble, if the main purpose

is to determine the relative standing. ... The

teacher, therefore, can be fairly sure that the

pupiis will be ranked in approximately the same

order regardless of whether or not the scores are

corrected.

Nexty item pools composed of paired-equivalent items
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were constructed, with all items composed according to the
structure of behavioral cutcomes in Appendices IV and V.
Item pools totaled 76 pairs of items for the film exposure
test, and 71 pairs of items for the flash test. Both item
pools were submitted to a pilot study early in September,
1966 the 42 students who studied the film exposure pro=-
gram were administered the items of the film exposure tests
the 59 students who studied the flash program were admin-
igtered the items of the flash test. ZFor the pilot study
the paired items were put in separate forms, the first
item of each pair going into Form A, and the second item
into Form B, Two 50-minute class periods were required

to administer the test to the trial groups, with one full
day intervening between the testing periods.

Item analysis of data from the pilot study permitted
the compilation of item discrimination indices and item
difficulty indices. Data were also used to locate defects
in items.,

The degree of discrimination of an item, described by
Noll (124) and Garrett (127) as a measure of validity of a
test 1tem, refers to the capacity of an item to distin-
guish between good and poor students. Garrett (127) ex-
plains this:

An often-used method of validating a test item

is to determine whether the item discriminates

between subjects differing sharply in the func-

tion being measured. This ‘criterion of inter-

nal consistency' admits into the final test or

questionnaire only those items which have been

found to separate high-scoring and low-scoring
members of the group.
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Many statistical methods may be utilized to obtain
discrimination indices, including the biserial r coeffi-
cient of correlation, the critical ratio, the product-
moment coefficient of correlation, and the phi coefficient.
However, ;éaSurement experts admit some weaknesses 1in each
of these techniques and agree that their complexity of
calculation and the extremely large samples required limit
their usefulness (128)(129)(130).

The procedure used to calculate the discrimination
index is well documented iﬁ the literature dating back to
the 1920's. More recent sources for the procedure are
Garrett (128), Denum (131), and Engelhart (132). Test
papers of the pilot study group are ranked from high to
low, then separated into groups above and below the median
test score. A tally sheet is compiled, counting for each
test item the number in the upper-group answering it cor-
rectly, and the number in the lower-group answering it
correctly. The discrimination index is obtained by sub-
tracting the number in the lower-group answering the item
correctly from the number in the higher-group answering
the item correctly, and then dividing by the number
attempting the item in either the higher or the lower-
group. The following formula illustrates the

calculation (128):
(RH -~ RL)/NH

RH = number right in high group



RL = number right in low group
NH = number in high group
The difficulty index is found by using the same

symbols:
(RH + RL) / (NH + NL).

This procedure requires adding the number in the
higher-group answering the item correctly and the number
in the lower-group answering the item correctly, then
dividing by»the total number attempting the itemg,or'those
in the higher-group plus those in the lower group.

A discrimination index of .10 is considered a minimum
level for test items (131), and it is desirable that
discrimination indices exceed .20 (128)(129)(131)(132).
Items with indices which are lower than minimum levels or
ones which are negative must either be revised or
discarded.

The difficulty index, a per cent of the number
answering the question correctly, permits selection of
items of appropriate difficulty for the final test.
"Maximum reliability and dispersion of scores is attained
when an item has approximately 50 per cent difficulty"
(131). It is also recommended that items be chosen at all
difficulty levels in the possible score range with the
mean of difficulty indices being near the 50 per cent
point (126).

Using discrimination and difficulty indices as
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primary criteria for selecting items to use on the tests,
the writer also utilized a checklist compiled by Nunnally
(126) in evaluating items in the pools of items investi-
gated in the pilot study. Items were reviewed for unclear
statements, wrong answers, ilnappropriate difficulty, and
inappropriateness to the item universe. Care was taken to
select items which met the above criteria and also ade-
guately sampled the content so that the test would be pro-
portional to the instructional emphasis.

Thirty-five items were chosen for the pre-test (Form
A) and their matched pairs were placed in the post-test
(Form B) for criterion instruments in film exposure and in
flash photography. Discrimination and difficulty indices
for all test items are given in Tables I and II, and
asterisks are used to denote items chosen for the criteri-
on instruments. Table III gives a summary of the distri-
bution of discrimination indices of items appearing on the
final tests, and also gives the means for difficulty
indices for items on both final tests.

Both tests were next assembled and were submitted to
Professor Hix for review. Then, to determine test relia-
bility, Forms A and B of both tests were administered to
16 students who had completed the course in elementary
photography. Form A of both tests was administered in the
first 50-minute period, and Form B of both tests was ad-
ministered in a 50-minute period two days later. The

Pearson Product-Moment Correlation Coefficient (13%3) was



TABLE I

DISCRIMINATION AND DIFFICULTY INDICES
OF THE PRELIMINARY EXPOSURE TEST

63

Test Form Discrim- Diffi- Test Form Discrim- Diffi-
Item ination culty Item ination culty
Index Index Index Index
1 A . 136 977 22 A .090 1.000
1 B .090 081 22 B . O46 . 977
2 A . 046 977 23 A 272 . 909
2 B . 046 977 23 B .090 . 954
3 A .090 - 954 24 A . 090 1,000
3 B . 046 977 24 B .000 1.000
4 A 0136 977 25 A .090 1.000
4 B 046 977 25 B .090 954
5 A . 136 931 26 A - 136 977
5 B .182 . 909 26 B . 136 . 886
6 A . 228 . 886 27 A . 136 . 977
6 B .136 .568 27 B . 046 .977
v A . 136 977 28 A .090 1.000
7 B .090 . 909 28 B -.046 .977
8 A . 318 .840% 29 A . 046 o 340
8 B . 13%6 . 840% 29 B .182 JA54
] A . 1%6 . 977 230 A .090 - 954
9 B -.046 931 30 B . 046 977
10 A 410 .795 21 A .090 1.000
10 B .090 772 31 B .182 . 909
11 A .090 954 32 A .228 L9931
11 B . 000 1.000 32 B 136 .931*
12 A . 136 931 33 A . 228 1.000
12 B .000 1.000 33 B .090 « 954
13 A .090 . 954 24 A .182 «863%:-
13 B .000 1.000 24 B .228 . 7O5*
14 A . 228 -840 35 A . 728 .681%
14 B -, 046 . 886 25 B . 364 .818%
15 A 136 977 36 A . 272 818
15 B . 000 1.000 26 B 090 . 954
16 A . 228 931 37 A . 136 . 931
16 B .090 .931 27 B 410 . 795
17 A « 136 977 38 A 272 . 909%*
17 B . 228 . 886 28 B . 228 . 886%
18 A 136 . 977 29 A . 136 LO7*
18 B 046 977 39 B 454 . 636*
19 A . 228 931 40 A . 228 .931
i9 B . 090 - 954 40 B . 046 « 977
20 A ,090 1.000 41 A » 272 .318
20 =B 046 977 41 B -.13%6 -, 386
21 “A 272 . 909 42 A 272 . 590*
21 B -.090 « 954 42 B .182

(*Test items used in final form of test)

»909%
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TABLE I (Continued)

Test Form Discrim- Diffi- Test Form Discrim- Diffi-

Item ination culty Item ination culty
Index Index Index Index

43z A . 272 . 909% 65 A 272 .863%*
43 B 272 .818% 65 B 410 704 *
44 A .090 »909 66 A 454 .818%
44 B .182 636 66 B .182 .909%
45 A 090 954 67 A .500 = .650*%
45 B .000 .000 67 B ."728 .H36%*
46 A . 136 977 68 A .318 . 250
46 B 272 .818 68 B .090 - 545
47 A . 638 J727* 69 A . 500 .750%
479 B . 1%6 .931* 69 B .182 . 9%1%
48 A . 364 .818% 70 A .182 - 909
48 B » 318 »750% 70 B - 136 - 568
49 A - 546 L727* 71 A - 590 L704*
49 B 272 . 500%* 71 B . 564 . 500%
50 A .318 . 840% 72 A 772 .659%
50 B . 136 .886%* 72 B 546 .500%
51 A . 272 < SU5* 73 A . 364 JA454%
51 B 272 L2 * 73 B . 500 613%*
52 A »590 .'750* 4 A - 364 .803%%
52 B » 318 . 795% 74 B 272 .863%
23 A - 290 .750% 75 A 454 - 590%
23 B .318 .795% 75 B « D46 .« 590%*
54 A . 228 61%%* 76 A «590 . 704 %
54 B - .318 .613% 76 B . 500 .613%
55 A . 364 .863%

55 B 272 .863%

56 A 410 .750%

56 B 410 .795%

57 A 410 .695%

57 B « 546 . 568*

58 A . 546 .681%

58 B 0 228 .886*%

59 A »290 .615%*

59 B 454 J727*

60 A . 546 772

60 B +318 NSOVl

61 A . 182 . 909%

6l B 454 .630%*

62 A . 564 .3%18*%

62 B . 364 J727*

6% A . 228 . 704

63 B + 136 «659

o4 A 410 . 704%*

o4 B .638 .681*%

(*Test items used in final form of test)




65

TABLE II

DISCRIMINATION AND DIFFICULTY INDICES
OF THE PRELIMINARY FLASH TEST

Test Form Discrim- Diffi~ Tegt Form Discrim- Diffi-

Item ination culty Item ination culty
Index Index Index Index
1 A o 242 . 560% 22 A o B4 «759%
1 B 242 O 2% 22 B 14 .79 B¥*
2 A -,072 .79% . 23 A « 310 JLL¥
2 B « 138 931 23 B .552 . 690%*
3 A -,072 . 965 24 A 552 . 655
% B . 104 . 948 24 B 172 879
4 A . 310 JHO5* 25 A . 000 172
4 B » 580 .776% 25 B o BAL 827
5 A .070 . 896 26 A 552 .Db2
5 B . 206 .862 26 B 172 . 707
6 A -, 206 .552 27 A » 206 .759%
6 B . 138 ,931 27 B o L4 . 7DO¥
7 A .070 896 28 A . 206 .827%
7 B » 510 . 293 28 B S48 . 948%
8 A O34 0 948 29 A . 380 .70
8 B . 276 .862 29 B .070 . 862
9 A « 310 431 20 A 0172 776
9 B 172 « 534 20 B . 206 .896
10 A .070 JAI4 21 A J448 B72¥
10 B » 310 ¢ 362 21 B . 510 . 845%
11 A . 310 2k 22 A . 380 o 327
11 B . 138 483 32 B . 138 . 862
12 A . 070 931 3% A 482 021
12 B . 138 931 33 B - 138 931
13 A « 138 . 276 34 A 758 487
13 B o 242 879 24 B 482 .586%
14 A - O 54 . 707 35 A « 380 707 *
14 B JA414 483 35 B JA14 .750%*
15 A .070 . 362 26 A 034 155
15 B « 104 . 948 36 B . 276 . 276
16 A . 242 .810% 37 A o 44 .655
16 B 448 .638% 37 B o 242 879
17 A -0 104 879 38 A S48 PO *
17 B . 13%8 .896 38 B o242 .879%*
18 A A48 .707% 39 A . 276 JA14¥*
1 B JAIH .793% 29 B « 380 SJLL*
19 A . 104 879 40 A « 138 A4
19 B » 380 810 40 B . 104 . 259
20 A o 242 845%* 41 A . 310 - 500
20 B JA14 . 7HO%* 4] B 172 776
21 A o 44 621% 42 A . 510 JRLH
21 B o 44 .655% 42 B . 276 - D17*

(#*Test items used in final form of test)
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TABLE II (Continued)

Test Form Discrim- Diffi- Test Form Discrim- Diffi-

Iten ination culty Item ination culty
Index Index Index Index
43 A o By . 276 65 A o B .655%
43 B 172 « D69 65 B 482 . 759%
44 A 482 .655% 66 A o B44 .690%
44 B . 276 B27%* 66 B 482 .759%
45 A o 44 . 690" 67 A o B4 .655
45 B . 620 .655% 67 B « 104 . 569
46 A 482 J517* 68 A » 380 .672%
46 B .792 . 569* 68 B « 580 . P7o*
472 A O34 . 362 69 A . 104 . 155
47 B » 580 431 69 B 000 483
48 A . 206 . 7OB® 70 A . 276 . 379%
48 B . 242 . BU5* 70 B o AU4 JH4B3*
49 A 172 879 71 A 276 517%
49 B o 242 879 71 B . 276 . 586%
50 A . 206 .690%
50 B . 276 .862%
51 A . 242 . 293
51 B 034 . 293
52 A . 276 .827%
52 B . 310 . B45%
53 A .D52 .655%
53 B JA14 LU
54 A O34 . 948
54 B . 206 - 896
55 A . 104 . 707
5 B « 44 .793
56 A .070 < 241
56 B . 310 465
57 A .518 67 2%
57 B . 380 LA
58 A . 690 517 *
58 B . 620 .B55%
59 A o SH4 -793%*
59 B JA14 . PHOH*
60 A 482 .621%
60 B 482 .759%*
ol A . 276 . 310%
6l B . 586 Lo72%
62 A O34 . 259
62 B 172 879
63 A A4 .621%
63 B o B4 .793%%*
ok A JA14 . 621%
o4 B - U4 J79%%

(*Test items used in final form of test)
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TABLE IIT

DISTRIBUTION OF DISCRIMINATION INDICES
AND MEANS OF DIFFICULTY INDICES

Film Exposure Test Flash Test
Discrimination Discrimination
Index Index
Interval N Interval N

. 100~,199 10 . 100-.199

. 200-=,299 15 . 200=, 299 19
° BOO"" ° 599 15 o BOO"“’ ° 599 22
cH400-.499 10 «400-.499 20
.500-.599 15 .500~.599 4
600~ ,699 2 . 600~ ,699 3
n7OO—B799 3 «"700~-.,799 2
Mean Difficulty Mean Difficulty

Index = .673 : Index = .624
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utilized in obtalning a reliability coefficient between
Forms A and B of both tests. This method is suggested as
the best approach to use in determining reliability when
equivalent forms of a test are available (126)(127)13%4).
Advantages of this method are pointed out by Nunnally
(126):

When the reiiability coefficient is obtained from

equivalent forms, it will manifest more of the

sources of measurement error, and more accurately,
than any other method. It will contain all of the
sources of measurement error found in the retest
method and, in addition, will give an indication

of the amount of error due to the sampling of

content. Although the memory of one test form may

give a slight advantage on taking the equivalent
form, the effect of memory on the equivalent form
reliability coefficient is slight.

A reliability coefficient of .9022 was found for the
film exposure test, and a reliability coefficient of .8299
was found for the flash photography test.

Although discrimination indices revealed a measure of
item validity, because no accepted criterion was available
with which to compare the tests, statements about validity
cannot be projected above the level of curricular, or con-
tent validity. The tests adequately covered both the con-
tent and the objectives of the units of instruction, as
items of both tests were closely structured by the tables
of specifications. Cureton (135) defends curricular
validitys

It (curricular validity) is a special case of

logical relevance. ... An ordinary subject

matter test has usually been considered to
possess curricular relevance to the extent that
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it tests the students’ knowledge and effective
grasp of those facts, principles, relations,
patterns, and generalizations which are the
de facto immediate objectives of instruction.
The usual evidence of curricular relevance is
a tabulation showing that the test content
actually parallels and covers the course
content, that the test operations are those
specified in the course objectives, and that
the test situation 1s not such as to bias the
responses ... it is perfectly reasonsble for
the test user to propose to use a test to
measure what it actually does measure.

Tests were reproduced by fluid duplicator process
and designed so that responses could be recorded on an
answer sheet in order to facilitate scoring. Forms A and
B of both tests are located in Appendices B-I, B-II, B-IIT

and B-IV.



CHAPTER V
RESEARCH DESIGN AND METHODOLOGY
Research Design

A pre-test - post-test control group design was used
for this study because it offers the advantage of control
of potential intervening wvariables (1%7). The design re-
quired pre-testing all subjects, then administering ex-
perimental treatments, followed by post-testing, and then
testing the significance of experimental treatments.

In addition to equating groups on the basis of age
and American College Testing Program composite standard
scores, additional controls were utilized in structuring
the use of the programed materials by experimental groups.
To be certain that all ekperimental groups received the
same instructions regarding the use of the programed mate-
rials, directions were written and the photography in-
structor read them to the classes. Directions included
cautioning the students to use only the programed mate-
rials, not the textbook or other sources, and not to let

other students use the programed materials.

70
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Sample

The sample population for this investigation con-
sisted of students at Oklahoma State University enrolled
in two sections of Journalism 233 and Journalism 303, both
of which are elementary photography courses., Lectures to
all of these students are identical. Students in each of
the Journalism 233 sections were randomly assigned to one
of two sub-groups, forming a total of four sub-groups.
Randomness was obtained by utilizing a table of random
numbers (136). Students in Journalism 303, a smaller
class, were placed in a fifth group.

One of the five sub-groups was randomly chosen as the
control group to receive conventional instructions two of
the sub-groups were randomly selected as experimental
groups to receive directed programed instruction; and the
remaining two sub-groups were designated as experimental
groups to receive non-directed programed instruégiaﬁg The
data of one student who was considerably older than the
other students were not used. The data of some late-
enrollees in the classes were also excluded from the
study. Subjects in the study totaled 71 for the film
exposure experiment, and 68 for the flash photography
experiment.

Although randomization was utilized to obtain group
equality, the réSearch design was strengthened further by
testing the five groups in terms of American College

Testing Program composite standard scores and in terms of
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age (137). The first test was to determine homogeneity of
variances between the groups. The F test was used to test
the equality of the variances of both ages and ACT compos-

ite standard scores (133):

g2
F o= g¢ (1

s?2 (g) = variance of group with the greater variance

s2 (1) = variance of group with the lesser variance.

The variance was found by the following formula

(133):

Tx?

2 . XL

SO v |
s2 = variance

2x* = sum of the squares

k-1 = degrees of freedom.

The sum of the squares was found by the following

formula (13%3):

2
X2 = X2 - Zi
x? = sum of the squares
X2 = sum of the squared scores
X = sum of the scores

k = number in the group.

The F statistic utilizes a ratio of the variance of
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the group with the greater variance with the variance of
the group with the lesser varignce. The F value is then
used to obtain probabilities from Snedecor's table of F

(133). Use of the statistic in checking the equality of
several groups by calculating variances for each of the

groups and then testing the largest variance against the
smallest is documented by Garrett (138).

The outcomes of the F test used with ages of subjects
in the five groups are reported in Table IV. The largest
&ariance of 5.25 (Group C) was tested against the smallest
variance of 2.93 (Group B). The obtained F value of 1.79
did not equal or exceed the table value of 2.48 required
for significanﬁe at the .05 level of confidence. There-
fore, the groups were found homogeneous on the basis of
age.

Outcomes of the F test used with ACT composite stand-
ard scores of the five groups are presented in Table V.
The largest variance of 2%.92 (Group D) was tested against
the smallest variance of 12.46 (Group A). The obtained F
value of 1.92 did not equal or exceed the table value of
2.62 required for significance at the .05 level of confi-
dence. Therefore, the groups were found homogeneous on
the basis of ACT standard scores.

Sihce no differences were found in the five groups on
the basis of age and ACT composite standard scores; the
groups were found to represent a single homogeneous,

normally-distributed population in terms of these criteria.
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TABLE IV
TABLE OF AGES

(F Test of Extreme Variances Data)

Sum of Extreme
Groups af Squares Variances Variances F
A (Control) 13 46 3. 54
B (Exper.) 15 44 2.93 2.93% 1.70%
C (Exper.) 12 63 5.25 5.25
D (Exper.) 13 41 3,15
E (Exper.) 12 56 4,67

¥Failed to Reach 2.48 Value Necessary for Significance

TABLE V
TABLE OF ACT SCORES

(F Test of Extreme Variances Data)

Sum of Extreme
Groups af Squares Variances Variances F
A (Control) 13 162 12.46 12.46 1.92%
B (Exper.) 15 250 16.66
C (Exper.) 12 249 20.75
D (Exper.) 13 211 23.92 2%.92
E (Exper.) 12 191 15.92

*Failed to Reach 2.62 Value Necessary for Significance
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Since the five groups in the study were found to be
homogeneous, a 1 test using pooled variance was utilized
in testing group combinations for possible significant
differences in age or ACT composite standard scores. The

formula used was (13%3):

£ = fk‘lkz' W-2) % -% )
N(Zx2 (1) + =xf (2))

k3 = number in the first group

k, = number in the second group

N = number in total of two groups

Xy = mean of first group

X, = mean of second group
£x? (1) = sum of the squares of the first group
vx2 (2) = sum of the squares of the second group.

A1l possible combinations of the five groups were
compared by the t test on the basis Qf age and on the ba-
sis of ACT composite standard scores. Data are reported
in Tables VI and VII. None of the computed § values
reached significance at the .05 level of confidence;
therefore, no significant differences were found in the
five groups on the basis of age and ACT composite standard

scores.
Methodology

A1l students were pre~-tested at the beginning of the

fall semester, 1966. Students were administered Forms A



TABLE VI

RESULTS OF THE t TEST COMPARING GROUPS

ON THE BASIS OF AGE

Group Computed Table
Comparisons t Value t Value
A vs B 1.130 2.048%
A vs C .130 2.060%
A vs D 274 2.056%*
A vs E . 266 2.060*%
Bvs C 1.092 2.052*
B vs D .216 2.048%
B vs E .015 2.052%
C vs D .276 2.060%*
C vs E . 266 2.064%
D vs E .110 2.060+
#¥Necessary for Significance at

the .05 Level
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TABLE VII

RESULTS OF THE t TEST COMPARING GROUPS

ON THE BASIS OF ACT SCORES

Group Computed Table
Comparisons t Value t Value
A vs B 022 2.048%
A vs C .293 2.060%
A vs D . 256 2.056*
A vs E . 305 2.060%
Bvs C . 284 2.052%
Bvs D .251 2.048%
B vs E .292 2.052*%
C vs D .010 2.060*
C vs E .02% 2.0064 %
D vs E .028 2,060%*
¥Necessary for Significance at
the .05 Level
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of the fi;m exposure and flash photography criterion
instruments.

The following week the film exposure experiment was
begun. Students in Group A& (control) received”convention—
al instruction for two 50-minute class periods. Students
in Groups B and C, (non-directed programed instruction
experimental groups), were given the programed materials
and a brief explanation on their use; they were then re-
leased from class for two 50-minute periods and instructed
to work the programed materials at theilr convenience,
Students in experimental Groups D and E, (directed pro-
gramed instruction), met class at the regular time. The
instructor distributed the programed materials, read the
directions and then remained in the classroom to oversee
the groups and to answer any questions about the program
or content. All students using programed materials
(Groups B, C, D, E) were permitted to keep the materials
for study and review.

After the week-long experimental period, the stu-
dents were administered the post-test (Form B) as part of
the photography instructor's standard hour examination
covering film exposure and related content.

At approximately mid-way in the semester, the fiash
photography experiment was conducted, with procedure being
identical to that of the first experiment. The same
groups received the same types of instruction and the time

of the experiment remained the same, two 50-minute class
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periods, or the equivalent in released time for the non-
directed experimental groups. ©Students were administered
the post-test (Form B) at the conclusion of the experimen-
tal period, again as part of the instructor's standard
hour examination.

An interval of five days occurred between the conclu-
sion of the experiment and the post-testing for both of
the experiments.

Students in the experiment were informed that the
.programed materials were being developed for use in
photography classes at Oklahoma State University, but were
hot told that the data were being used for a doctoral
thesis.

A summary of the control and experimental groups,
number of subjects in each grdup, and the experimental
treatﬁents received in eachbexperiment is shown in Table

VIIT,.
Tests of Significance

The statistic used to determine the significance of
the results of this investigation was the analysis of co-
variance at the .05 level of confidence.

Data for the one control and four experimental groups
were prepared for the Oklahoma State University Computing
Center. The multiple analysis of covariance program was
utilized in the IBM 7040 computer system (139). This

program calculates the F ratio for the'adjusted treatment



TABLE VIII

RESEARCH DESIGN

80

Group

Pilm Exposure Experiment

Instrument

Treatment

Instrument

A

(Control)

(Exper.)

(Exper.)

(Exper.)

(Exper. )

Total

13

14

13
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pre-test

pre-test

pre-test

pre~-test

pre-test

Conventional
Instruction

Non-directed
Programed
Instruction

Non-~directed
Programed
Instruction

Directed
Programed
Instruction

Directed
Programed
Instruction

post-test

post-test

post-test

post-test

post-test

(Control)

(Exper. )
(Exper.)
(Exper.)

(Exper. )

Total

Flash Photography Experiment

15

14
13
14

12

68

pre-test

pre-test
pre-test
pre-test

pre-test

Conventional
Instruction

Non-directed
Programed
Instruction

Non-~directed
Programed
Instruction

Directed
Programed
Instruction

Directed
Programed
Instruction

post-test

post-test

post-test

post-test

post-test




means, the Beta ccocefficients and their standard errors and
t values, and the adjusted treatment means and their ac-
companying standard errors.

Garrett (1%8) describes the analysis of covariance
statistical test:

Analysis of covariance represents an extension

of analysis of variance to allow for the correla-

tion between initial and final scores. Covariance

analysis is especially useful to experimental

psychologists when for various reasons it is im-

possible or quite difficult to equate control and

experimental groups at the start; a situation
which often obtains in actual experiments.

Through covariance analysis one is able to effect

adjustments in final or terminal scores which

will allow for differences in some initial

variable.

A typical application of the analysis of covariance
is to let the covariate score or initial score represent
a pre-test score; therefore, in both photography experi-
ments the pre-test scores were used as the covariate in
order to control for any individual differences in

achievement at the outset of the study (133)(138).
Sub-Hypotheses

The major hypotheses for the study were divided into
eight sub-hypotheses to be tested in each of the
experiments:

l-a. There are no significant differences in

achievement scores between Group A
(control) and Group D (experimental,

directed programed instruction).
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There are no significant differences in
achievement scores between Group A
(control) and Group E (experimental,
directed programed instruction).

There are no significant differences in
achievement scores between Group A
(control) and Group B (experimental,
non-directed programed instruction).
There are no significant differences in
achievement scores between Group A
(control) and Group C (experimental,
non-directed programed instruction).
There are no significant differences in
achievement scores between Group B
(experimental, non-directed programed
instruction) and Group D (experimental,
directed programed instruction).

There are no significant differences in
achievement scores between Group B
(experimental, non-directed programed
instruction) and Group E (experimental,
directed programed instruction).

There are rno significant differences in
achievement scores between Group C
(experimental, non-directed programed
instruction) and Group D (experimental,

directed programed instruction).
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There are no significant differences
in achievement scores between Group C
(experimental, non-directed programed
instruction) and Group E (experimental,

directed programed instruction).



CHAPTER VI
RESULTS, SUMMARY AND CONCLUSIONS

Raw scores of pre-tests, post-tests, and gain of each
Subject in the film exposure experiment are found in Table
IX, and the same data for the flash photography experiment
are found in Table X.

A summary of these data in Tables XI and XII includes
mean, median, and standard deviation of scores for each
group on pre-tests and post-tests. The mean gain is also

reported.

Testing the Hypotheses of the

Film Exposure Experiment

A multiple analysis of covariance was used in testing
sub-hypotheses at the .05 level of confidence. Results
are summarized in Table XIII, and adjusted means of sig-
nificant comparisons are found in Table XIV.

l-a. There are no significant differences in

achievement scores between Group A
(control) and Group D (experimental,
directed programed instruction).
The obtained F value of 1.05 is less than the F value

of 4.22 required for significance:; therefore, the null
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TABLE IX
RAW SCORES, FILM EXPOSURE EXPERIMENT

Group A Group B Group C
Pre- DPost= Pre~ DPost- Pre- Post-
tegt test Gain test test Gain test test Gain

2L 31 . 16 21 5 27 Z4 7
14 35 21 16 23 A 23 33 10
12 23 11 15 24 19 19 33 14 -
12 28 16 14 24 20 19 35 16
11 29 18 13 3% 20 16 3% 17
11 31 20 13 27 14 15 35 20
10 51 21 11 3% 22 14 35 21
10 29 .19 10 29 19 14 29 15
10 - 26 16 9 27 18 14 24 20
10 28 18 9 32 23 12 31 19
10 26 16 6 35 29 10 30 20
8 21 13 ) 3% 27 7 26 19
4 16 12 5 %2 27 7 3% 26
3 27 24 5 25 20
0 28 28 3 32 29
' 3 31 28
Group D v Group E
Pre~ Post- Pre- Post-
test test Gain test test Gain
24 35 11 26 35 9
21 32 11 22 %5 13
21 " 3% 11 21 35 14
14 24 20 20 28 8
11 35 24 19 33 14
11 31 20 10 31 21
10 33 2% 8 20 22
10 28 18 6 32 26
7 23 16 5 29 24
7 26 19 4 11 7
7 11 4 3 29 26
) 28 22 2 33 31
4 24 30 2 24 32
5 3% 30 R .
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TABLE X
RAW SCORES, FLASH PHOTOGRAPHY EXPERIMENT

Group A Group B Group C
Pre-~ Post- Pre~ Post- Pre-~ Post-
test test Gain test test Gain test test Gain

18 3% 15 20 35 15 25 34 9
13 29 16 14 20 16 14 24 20
12 23 11 12 34 22 13 24 21
12 22 10 11 24 23 13 28 15
11 28 17 10 28 18 12 35 23
10 23 13 9 30 21 11 31 20
9 23 14 8 24 26 11 21 20
9 30 21 6 31 25 10 33 23
8 24 16 5 31 26 9 20 21
o 27 21 4 31 27 7 24 27
5 26 21 4 24 30 7 31 pain
4 26 22 3 24 31 5 24 29
4 23 19 1 32 31 1 33 32
3 17 14 0 31 31
0 17 17
Group D Group E
Pre-~ Post- Pre~ Post-
test test Gain test test Gain
20 35 15 26 33 7
17 33 16 20 33 13
14 325 21 10 24 2L
12 32 20 10 24 24
10 31 21 8 325 27
10 24 ki 8 24 16
10 26 16 8 35 27
9 35 26 5 35 28
9 %5 24 5 34 29
8 18 10 4 33 29
4 27 23 3 33 30
1 33 32 5 33 30
1 22 21
1 35 34




TABLE XTI

SUMMARY OF DATA, FILM EXPOSURE EXPERIMENT
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Pre-test Post-test
Stand- Stand-
ard ard
Devi- Devi- Mean
Group Mean Median ation Mean Median ation Gain
A 9.93 10 5.23 27.27 28 4.45 17.34
B 9.62 9.5 4,41 30.06 22 4,12 20.44
C 15.15 14 7.08 32,38 %3 2,59 17.23
D 11.14 10 6.63 29.71 22.5 6.25 18.57
E 11.38 8 8.48 20 .38 32 6.07 19.00
TABLE XTI
SUMMARY OF DATA, FLASH PHOTOGRAPHY EXPERIMENT
Pre-test Post-test
Stand- Stand-
ard ard
Devi- Devi- Mean
Group Mean DMedian ation Mean Median ation Gain
A 8.27 9 4,51 24,73 24 4,26 16.46
B 8.07 7 4,91 %2.07 20 2.02 24.00
C 10.61 11 6.97 32.46 33 1.98 21.85
D 9.0 9.5 5.61 20.64 23 6.57 21.64
E 9.17 8 7.17 22.83% 33 2.76 23.66




hypothesis is accepted.

1-b. There are no significant differences in

achievement scores between Group A
(control) and Group E (experimental,
directed programed instruction).

The obtained F value of 1.89 is less than the F

value of 4.24 required for significance; therefore, the
null hypotheéis is accepted.

2-a., There are no significant differences in

achiévement scores between Group A
(control) and Group B (experimental,
non-directed programed instruction).

The obtained F value of 3.07 is less than the F

value of 4.20 required for significance; therefore, the
null hypothesis is accepted.

2-b., There are no significiant differences

in achievement scores between Group A
(control) and Group C (experimental,
non-directed programed instruction).

The obtained ¥ value of 5.64 is greater than the F
value of 4.24 required for significance; therefore, the
null hypothesis is rejected in favor of Group C
(experimental, non-directed programed instruction).

3-8, There are no significant differences

fih achievement scores between Group B
(gxperimental9 non-directed programed

instruction) and Group D (experimental,

88
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directed programed instruction).

The obtained F value of 0.07 is less than the F
value of 4.21 required for significance; therefore, the
null hypothesis is accepted.

3-b. There are no significant differences

in achievement scores between Group B
(experimental , non-directed programed
instruction) and Group E (experimental,
directed programed instruction).

The obtained F value of 0.002is less than the F
value of 4.22 required for significance; therefore, the
null hypothesis is accepted.

2-c, There are no significant differences

in achievement scores between Group C
(experimental, non-directed programed
instruction) and Group D (experimental,
directed programed instruction).

The obtained F value of 0.54 is less than the F
value of 4.26 required for significancesy therefore, the
null hypothesis is accepted.

32-d. There are no significant differences

in achievement scores between Group C
(experimental, non-directed programed
instruction) and Group E (experimental,
directed programed instruction).

The obtained F value of 0.30 is less than the F
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value of 4,20 required for significance; therefore, the

null hypothesis is accepted.

Testing the Hypotheses of the Flash

Photography Experiment

A multiple analysis of covariance was used in test-
ing Sub—hypotheses at the lO5 level of confidence.
Results are summarized in Table XV, and adjusted means of
significant comparisons are found in Table XVI.

l-a. There are no significant differences

in achievement scores between Group A
(control) and Group D (experimental,
directed programed instruction).

The obtained F value of 11.61 is greater than the F
value of 4.22 required for significance; therefore, the
null hypothesis is rejected in favor of Group D
(experimental, directed programed instruction).

1-b. There are no significant differences

in achievement scores between Group A
(control) and Group E (experimental,
directed programed instruction).

The obtained F value of 30.92 is greater than the F
value of 4.26 required for significance; therefore, the
nﬁll hypothesis is rejected in favor of group E (experi-
mental, directed programed instruction).

2-a, There are no significant differences

in achievement scores between Group A



ANALYSIS OF COVARIANCE FOR

TABLE XIII

EXPOSURE EXPERIMENT

FITM

o1

*Significant at the .05 level of confidence

F Required
Source of Adjusted Sum Variance for Sig-
Variation of Squares df Estimate F nificance
Group A - D :
' Total 7%9.1492 27
Between 28.6762 1 28.0762 1.05 4,22
Within 710.473%0 26 27 .3258
Group A - E
Total 698. 2738 26
Between 49,1962 1 49,1962 1.89 4,24
Within 649,0775 25  25.9631
Group A - B
Total 624.0572 29
Between 6l.6161 1 6l.6161 3.07 4,20
Within 562.4411 28 20.0871
Group A -~ C
Total 372.6888 26
Between 68.6158 1 68.6158 5.64* 4,24
Within 204 .0730 25 12.1629
Group B -.D
Total 805.903%2 28
Between 2.13266 1 2.1366 0.07. 4,21
Within 803, 7666 27 29.7691
Group B - E
Total 728 .,6459 27
Between 0.0589 1 0.0589 0.002 4,22
Within 728.5870 26 28,0225
Group C - D
Total 551.0783 25
Between 12.1565 1 12.1565 0.54 4,26
Within 538.9218 24 22.4550
Group C - E :
Total 477 .5266 24
Between ©6.0609 1 6.0609 0.30 4,28
Within 471 .4657 23 20.4985
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TABLE XIV

ADJUSTED MEANS FOR THE FILM EXPOSURE
EXPERIMENT COMPARISONS FOUND
TO BE SIGNIFICANT

Adjusted
Group Adjusted Mean
Comparisons Means Differences

Group A - C

A 28.0250
C 31,5096 3,48
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(control) and Group B (experimental,
non-directed programed instruction).

The obtained F value of 40.62 is greater than the F
value of 4.22 required for significance; therefore, the
null hypothesis is rejected in favor of Group B (experi-
‘mentals non-directed programed instruction).

2=b, There are no significant differences

in achievement scores between Group A
(control) and Group C (experimental,
non-directed programed instruction).

The obtained F value of 30.86 is greater than the F
value of 4,24 required for significance; therefore, the
null hypothesis is rejected in favor of Group C (experi-
mental, non-directed programed instruction).

3-a. There are no significant differences

in achievement scores betweén Group B
(experimental, non-directed programed
instruction) and Group D (experimen-

tal, directed programed instruction).

The obtained F value of 1.25 is less than the F
value of 4.24 required for significance; therefore, the
null hypothesis is accepted.

32-b, There are no significant differences

in achievement scores between Group B
(experimental, non-directed programed
instruction) and Group E (experimental,

directed programed instruction).
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The obtained F value of 0.50 is less than the F
value of 4.28 required for significance; therefore, the
null hypothesis is accepted.

3-c. There are no significant differences

in achievement scores between Group C
(experimental, non-directed programed
instruction) and Group D (experimental,
directed programed instruction).

The obtained F value of 0.92 is less than the F
value of 4.26 required for significancej; therefore, the
null hypothesis is accepted.

2~d. There are no significant differences in

achievement scores between Group C
(experimental, non-directed programed
instruction) and Group E (experimental,
directed programed instruction).

The obtained F value of 0.15 is less than the F
value of 4,30 required for significance; therefore, the
null hypothesis is accepted.

Treatment means, adjusted means and standard errors
of adjusted means for all groups in both experiments are

found in Appendix C-I,
Summary of Results

In the film exposure experiment, significance was
obtained in a comparison between an experimental group

receiving the non-directed programed instruction



TABLE XV

ANALYSIS OF COVARIANCE FOR FLASH

PHOTOGRAPHY EXPERIMENT

95

F Required
Source of Adjusted Sum Variance for Sig-
Variation of Squares df Estimate F nificance
Group A = D
Total 728.4942 27
Between 224 .8262 1 224.8262 11.01%* 4,22
Within 50%.6680 26 19.3718
Group A = E
Total 33,4239 25
Between 412.9006 1 412.9006 30.92% 4,26
Within 3220.5233 24 1%.3551
Group A - B
Total ©671.2106 27
Between 409.2552 1 409.2552 40.62*% 4,22
Within 261.9553 26 10.0752
Group A = C
Total 591.7054 26
Between 326.8959 1 3%26.8959 30,.86%* 4,24
Within 264 ,8095 25 10.5923
Group B - D
Total 419.1349 26
Between 19.8871 1 19.8871 1.25 4,24
Within 399, 2478 25 15.9699
Group B - E
Total 150.8106 24
Between %,2226 1 3.2226 0.50 4,28
Within 147.5879 23 6.4168
Group C = D
Total 414 .4002 25
Between 15.3%3371 1 15.3371 0.92 4,26
Within 399.0631 24 16.6276
Group C = E
Total 14%,5999 2%
Between 0.9656 1 0.9656 0.15 4,320
Within 142.6%43 22 6.483%3%

*Significant at the .05 level of confidence




TABLE XVI

ADJUSTED MEANS FOR THE FLASH PHOTOGRAPHY
EXPERIMENT COMPARISONS FOUND

TO BE SIGNIFICANT

Adjusted
Group - Adjusted Mean

Comparisons Means Differences
Groups A = Dv

A 24,8892

D 30.4758 5.59
Groups A - E

A 24.8245

E 32,7194 7.89
Groups A -~ B

A 24,6393

B 32,1722 7.53
Groups A - C

A 25.0532

C 32.0925 7 .04
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treatment and the control group receiving conventional in-
struction. SBignificance was in favor of the experimental
group . |

No other significant differences were found in this
experiment testing the following seven group combinations;
four combinations of groups receiving directed programed
instruction versus groups receiving non-directed programed
‘instructions two combinations of groups receiving conven-
tional instruction versus directed programed instruction;
and one group receiving conventional instruction versus
one group receiving non-directed programed instruction.

In the flash photography experiment, significance was
obtained in four of the eight group comparisons, all of
which compared conventional instruction with programed
instruction. Significance was in favor of the experimen-—
tal treatment in each comparison: two combinations of
groups receiving conventional instruction versus groups
receiving directed programed instruction; and two dombina—
tions of groups receiving conventional instruction versus
groups receiving non-directed programed instruction.

No significant differences in the flash photography
experiment were found in testing four combinations of
groups receiving directed programed instruction versus

groups receiving non-directed programed instruction.

Summary of the Study

“

S
The purpose of the study was to investigate the
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effectiveness of programed instruction as a method of
teaching selected units of college level elementary pho-
tographyy it compared achievement resulting from conven-
tional instruction with that resulting from directed
programed instruction, and compared achievement resulting
from conventional instruction with that resulting from
non-directed programed instruction. It also compared
achievement resulting from directed programed instruction
with achievement resulting from non-directed programed
instruction.

Instructional programs in the areas of film exposure
and flash photography were written for the experiment.
Two criterion tests, each with pre-test and post-test
forms, were developed to measure achievement of subjects
in the two units of photography instruction.

Seventy-one students éhrolled in two sections of
Journalism 233 and one section of Journalism 303% at
Oklahoma State University were used as subjects in the
film exposure experiment, and sixty-eight students in the
same courses were used as subjects in the flash photogra-
phy experiment.

Students in the two Journalism 233 sections were
randomnly assigned to four submgroups; students in
Journalism 30% comprised a fifth group. 3By random
assignment one group was chosen to be the control group to
receive conventional instruction, two groups were chosen

as experimental groups to receive directed programed
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instruction, and the two remaining were selected to re-
ceive non-directed programed instruction.

Independent variables in the study were the types of
instruction: directed programed instruction, non-
directed programed instruction, and conventional instruc-
tion. The dependent variables were the measures of stu-
dent achievement in the two areas of photography study.

Students were pre-tested with Forms A of the film
expoéure and flash photography criterion instruments. The
film exposure experiment was conducted and the five sub-
groups were then administered Form B of the film exposure
criterion instrument as a post-test. Mid-way in the
semester identical procedure was utilized in conducting
the flash photography experiment.

The analysis of covariance statistic was utilized in
testing the eight sub-hypotheses of each experiment. The
.05 level of confidence was used with the statistical
tests.

Eight comparisons Were made between groups receiving
conventional instruction and groups receiving programed
instruction: in five comparisons significance was obtain-
ed in favor of the programed instruction treatment ---
three non-directed programed instruction groups, énd two
directed programed instruction groups.

In the eight comparisons between groups receiving

directed programed instruction and groups receiving
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non-directed programed instruction, no significant differ-

ences were found.
Conclusions

On the basis of these findings, it may be concluded
that programed instruction proved to be an effective
teaching method for the experimental groups in both ex-
periments. In eight comparisons of conventional instruc-
tion and programed instruction, three comparisons showed
no significant differences in achievement, and five
comparisons demonstrated that students receiving programed
instruction reached a significantly higher level of
achievement.

These findings are consistent with those reported in
the review of literature in which either no significant
differences have been foﬁnd between programed instruction
and conventional instruction, or when significant differ-
ences were found, they were in favor of programed in-
struction treatments. In none of the literature were
groups receiving conventional instruction found superior
to those receiving programed instruction.

Results of this study indicate little difference in
the effectiveness of either directed programed instruc-
tion or non-directed programed instruction when compared
with conventional instruction. In the five group compari-
sons in which programed instruction was found signifi-

cantly better than conventional instruction, three of the
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experimental groups were those receiving non-directed pro-
gramed instruction and two were those receiving directed
programed instruction.

Outcomes of this investigation also suggested the
conclusion that there were no differential effects on
achievement caused by directed programed instruction as
compared with non-directed programed instruction. In
eight comparisons of directed programed instruction with
non-directed programed instruction, no significant dif-
ferences were found. These results are not consistent
with the study by Bartz and Darby (121) in which groups
receiving non-directed programed instruction performed
significantly lower than those receiving conventional
instruction and those receiving directed programed in-
struction. The "N'" of the present study, almost twice
that of the study of Bartz and Darby (121), could have
contributed to the differences in results.

A consideration in interpreting the results of this
investigation is the Hawthorne effect. The experimental
groups knew that they were participating in a study which
could have affected the results. However, this limitation
was considered minimal because all of the subjects re-
ceived instruction from the regular photography instruc-
tor, and the normal classroom setting was utilized for all
but the students in non-directed programed treatment
groups.

In summary, it may be concluded that effective
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learning resulted from utilizing programed materials with
the experimental groups and that programed materials could
probably be put to effective use in some other areas of
photography instruction and areas of Journalism instruc-
tion. It would seem that non-directed programed instruc-
tion would be the more efficient of the two types of
programed instruction to utilize.

On the basis of this investigation, it appears that
more research is needed to determine the extent to which
photography content is retained, and whether more exten-
sive use of programed instruction in a semester-length

course would affect the outcome.
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APPENDIX A-I

Nanme

Before beginning to work the program, study the
objectives so that you will understand what you will be
expected to know.

When you complete the program, return to the objec-
tivesy are you able to demonstrate the abilities and
skills set forth?

While working the program if you have difficulty with
- review questions, review the suggested frames until you no
longer have difficulty.

For your work be sure that you:

(a) study only this program, not your
text (you won't need anything else).

(b) review the program if you don't
understand the concepts.

(¢) don't let other students use these
materials.
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OBJECTIVES --- Programmed Instruction No. 2 (Flash)

The following are objectives in terms of student per-
formance; upon completion of the program the student
should be able to demonstrate these abilities and skills:

1.

Without aid of reference to relate the differ-
ence in exposure necessary with each of the
flash techniques.

Without aid of reference to construct a diagram
of a flashbulb, to label its main components,
and then to explain how the flashbulb fires.

Without aid of reference to list at least four
safety precautions to take when using flash-
bulbs or electronic flash.

Without aid of reference to compare the use of
flashbulbs with the use of electronic flash in
terms of advantages and disadvantages.

Without aid of reference to write f/stop adjust-
ments necessary to achieve correct exposure with
flash when subject brightness and/or type of
flash reflector vary from the normal.

Without aid of reference to differentiate be-
tween and to list purposes and advantages of
the different flash techniques: on-camera
flash, off-camera flash, fill-in flash,
multiple flash, open flash, bounce flash,
bare-bulb flash, and handkerchief diffusion
flash.

Without aid of reference to define.such terms
as: synchronization, millisecond, electronic
flash, capacitor, recycling time, low input
units and high input units, and flash guide
number.

With the aid of a flash exposure table, given

a hypothetical type of film, shutter speed,

and distance from flashbulb to subject, to find
the correct guide number and from this to calcu-
late the correct f/stop.

Without aid of reference to differentiate on
test items between different classes of flash-
bulbs and to write the proper camera setting
to synchronize the shutter with the flash.
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10. Without aid of reference to compare the
advantages and disadvantages of the two
main types of flashguns.
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FLASH PROGRAM
JOURNALISM 233

This is a unit of programed instructionj; it is
designed to permit you to learn flash photography
well if you follow directions.

Each numbered section is called a frame. You will
read one frame at a time, and you must cover the
other frames below it with your cover sheet. The
asterisks (*) serve as a guide so that you won't
slide the cover sheet too low and uncover the answer
prematurely.

In each frame you will be required to write in the
missing word or words before sliding the cover sheet
down Jjust far enough so that you can read the correct
a _ _ _ _r below the question at the right-hand side
of the page.

* ® #
3- answer

It is important that you write the answer in the blank
space before you move the cover sheet down to

¢ _ _ _ k the correct answer.
*o® *
4- check

The instruction will be presented in sections with
review frames at the end of each section. If you are
incorrect on any frame in the review, you will be
referred back to the proper frame; then read the
review frame again and answer it c

* #* *

5- correctly

This instruction concerns how flash is utilized in
photography and deals with flash techniques. By
following instructions and responding by writing in
the missing word or words in the blank space before
checking your answer, you will learn quite a lot
about how f _ _ _ h is used in photography.

#* #* *

6- flash
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Be sure you read all of each frame. If a blank

appears in the middle of a frame, respond by writing
in the correct word or words, but then read the rest
of the f _ _ _ e, for there may be important informa-
tion there.

3* * #*

7= frame
FLASHBULBS AND HOW THEY WORK

You have seen movies in which the photographer of
yesteryear posed his group of subjects, cautioned
them to be ready, and then fired a pan of flash
powder held over his head, producing a billowing
cloud of fire and smoke. This is humorous to us
today because of the crudeness of the method, but
b hp r was virtually the only type
of flash used as late as the early 1930's.

#* #* #*

8- flash powder

This flash powder, actually magnesium powder, caused
fires, burned the photographers, and produced huge
clouds of s _ _ _ e which obscured the subjects,
making a second picture impossible until the smoke
had cleared sufficiently.

* ¥* #*

9- smoke

This method employed little or no synchronization.
The term synchronization means the timing necessary
for the camera shutter to be open when the flash is
at its peak intensity. The camera shutter being
open when the light of the flash is at its peak is
called s n.

+* #* i*

10- synchronization
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The pioneer photographer quite often would open the
camera lens, fire the flash powder, and then close
the lens. Proper timing to coordinate the flash and
shutter, known as s , Was merely
guesswork.

* # #*

11- synchronization

In the 1930's flash powder was replaced by flash-
bulbs. The first flashbulbs were larger than the
standard 100-watt lightbulb today. But as time
passed, flashbulbs gradually became s .

#* * #*

12- smaller

A typical flashbulb size today is the size No. 5 or
No. 25 flashbulb. (These are the same size: No. 5
is General Electric and No. 25 is Sylvannia.) These
flashbulbs are about the size of a golf ball. An-
other, the M-25, is less than half the size of the

No. 5 or No. flashbulb, but gives nearly as much
light.

PR

13- No. 25

The AG-1 flashbulb, which although only as big around
as a pencil and less than one inch long, gives about

half the 1 ¢f*a No. 5 or No. 25 bulb.
3* +* *
14~ 1light

The newest addition to flash materials is the flash-
cube. This cube plugs into the top of a camera,
requiring no flashgun on the camera. Four flash-
bulbs are built into the flashcube, each having its
own reflector. The cube, which uses AG-1 size bulbs,
is discarded after all four of its f are
fired. (See illustration No. 1 on Panel 2 at the end
of this program for an example of the flashcube.)

#* 3#* #*

15- flashbulbs
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The small flashbulbs such as the AG-1 are especially
appropriate for use today, since with faster and more
efficient films, f as large as the No. 5 and
No. 25 can be too bright when the distance to the
subject is less than 15 feet.

#* 3* ¥*

16- flashbulbs

Al]l sizes of flashbulbs come in either blue or white
color, and blue bulbs, although intended for use with
color films, may be used to advantage also with black
and white films. More than 80 per cent of the bulbs
manufactured today are blue; these give a better
color balance for both color films and b and
white films.

®* ®»
17- Dblack
Although they can be used with black and white films,
blue flashbulbs are used primarily with c films.
+* 3* #*
18- color

Let's briefly describe the construction of a flash-
bulb so that you will understand how its flash is
synchronized with the camera shutter. It is ex-
tremely important that you understand what synchroni-
zation is --- you will remember that it was described
as the timing necessary for the camera s to be
open when the flash is at peak intensity.

#* +#* *
19- shutter

Now please tear Panel 2 from the back of this program
so that you may study it as you read.
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Note illustration No. 2 on Panel 2 --- the standard
flashbulb has two heavy vertical lead wires (C) which
rise from the metal base of the bulb into the center
of the glass globe of the bulb. These wires are
coated with a primer material (D) and the tips of the
wires are connected by a tiny wire filament (4).
This apparatus is surrounded by a mass of loosely
packed fine aluminum or zirconium foil (B)j; the in-
terior of the bulb is also charged with oxygen. The
center of this bulb, then, is made up of two heavy
lead wires connected by a tiny wire f .

3* #* *

20- filament

When the flashbulb is fired, an electrical current
passes from the camera flashgun into the metal base
of the bulb, up the heavy lead wires and into the
tiny wire filament connecting the heavy wires. The
tiny filament is heated and becomes so hot it is
burned out --- this burning ignites the primer mate-
rial on the ends of the lead wires. The purpose of
the tiny filament, then, is to ignite the p
material.

* * #*

2l- primer

The primer burns furiously, throwing out sparks into
the interior of the bulb which ignite the fine foil.
The charge of oxygen in the bulb increases combustion
of the f .

3* #* *
22- foil
The foil burns rapidly and produces the brief, but
extremely bright of light.
#* 3* #*
23—~ flash

The flashbulb is burned out after a single flash, so
it is no re-useable. The flashbulb, then, may be
fired only time.

24~ one
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REVIEW~=-Flashbulbs and How They Work

25,

260

27.

28,

29.

A basic concept is that the timing necessary to per-
mit the shutter to be open when the flash is at peak
intensity is called .

* * *

25~ synchronization

(If you were incorrect, refer to frame 10)

Flashbulbs for color film must be in color.
+* ¥#* ¥#*
26~ Dblue

(If you were incorrect, refer to frames 17
and 18) »

The fine aluminum or zirconium foil inside the flash-
bulb actually is ignited by material which
burns strongly, sending out sparks from the ends of
the two heavy lead wires at the bulb's center.

¥* 3¢ 3¢

27- primer

(If you were incorrect, refer to frames 21
and 22)

A new flash material which utilizes four AG=1 flash-
bulbs, each with their own reflector, is called a

°

¥ 3 3t

28~ flashcube
(If you were incorrect, refer to frame 15)
Small flashbulbs are appropriate for use today

because flashbulbs can be too bright for
close shots with our new films.

3* #* 3

29~ large

(If you were incorrect, refer to frame 16)



30,

31,

32.

33

Before flashbulbs were developed, the only way a
photographer could illuminate interiors was by
firing an explosive pan of .

3t 3 #*

20~ flash powder
(If you were incorrect, refer to frame 8)

FLASHBULB CHARACTERISTICS AND SYNCHRONIZATION

Please refer to illustration No. 3 on Panel 2; note

the curve for the No. 5 flashbulb which is the lowest
one on the graph. This graph shows the way a flash-
bulb burnsg when fired, a flashbulb doesn't burn at

constant. intensity. The '"O'' on the graph represents
the instant when the shutter release is depressed—-—-
there is a delay before the bulb begins to burng the

No. 5 flashbulb begins burning at about milli-
seconds after it is firedy; the light then gradually
builds to a peak and after that it until

it is fully burned out.

#* % 3

21~ 10 (approximately)
falls, or drops, etc.

Time (the horizontal part of the graph) is measured

in midliseconds; a millisecond is 1/1000th of a

second. The light (vertical on graph) is measured in

lumens, but you can merely consider the vertical
measurement as "1ight intensity.’ The time, then,
measured in milliseconds, and one millisecond is
1/ th of a second.

L ¥#* 3

32- 1/1000th

To get proper exposure it is necessary that the
camera shutter be open at the time the light is
brightest. This timing, which has been discussed,
is called .

3* 3* 3

33~ synchronization

is
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Synchronization is also called and spelled "sync"
for short. This is pronounced like ‘'sink." Synchro-

nization, then, is also known as o
¥ % %
Blh=  sync

Tocday even inexpensive cameras are synchronized for
flash. The shutters are designed so that they delays
that 1s, the shutter doesn't until the light of
the flash is at its peak intensity.

# 3 *

25~ open

A1l the photographer has to do is to c¢lick the
shutter release to set off the flash, and the
camera's will open when the flash is at
peak 1nten81tyg if the camera is synchronized.

#* it I*

36~ shutter

Cameras with flash synchronized shutters delay the
opening of the shutter until the flash is at its

. This means that the shutter release
is pushed, and the bulb begins burning=--then when
the flash is brightest, the opens,

¥* #* 3

37~ peak, or brightest, etc.
shutter

A1l flashbulbs do not burn at the same rate; there
are medium flashbulbs and fast flashbulbs. The Class
M (medium peak) bulb is perhaps the most popular
type. Medium peak means that the bulb reaches its
peak intensity in a medium amount of time, which is
about 20 milliseconds. When using ~Class M bulbs, the
shutter must be delayed some milliseconds so that
it will be open during peak intensity of the flash.

¥* # *

38~ 20
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Again refer to illustration No. 3 on Panel 2:; the No.
5 bulb (lowest curve) begins burning at about 10
milliseconds after it is fired. Peak intensity is at
about ___ milliseconds, and it is fully burned out at
___milliseconds.

® 0® #
9= 20
40 (approximately)

The better cameras have adjustable synchronization so
that the camera shutter may be synchronized with
medium peak or fast flashbulbs.

3 * §

40- peak

Adjustable synchronization settings are M, for
medium peak light, and X for f peak light.

3* 3* L3

41~ fast

When using a medium peak flashbulb with a camera with
M-X settings, ___ (M or X) would be the proper setting
to synchronize the flash with the shutter.

* %

42- M

When the camera has M-X synchronization, the setting
for the fast peak flashbulb is ___ (M or X).

¥ #* L

43. X

Flashbulbs No. 5, No. 25, and M=25 are all medium
peak bulbts, so they require the synchronization to
be set on (M or X). Other medium peak bulbs are

No., 11, No. 40, No., 2, and No. 22,

* 3 it

44 M
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Class F (fast peak) bulbs reach their peak rapidly.
Look at illustration No. 4 on Panel 24 the flash
curve shows that the flash for this fast peak bulb
reaches its peak quickly, at milliseconds. This
type of bulb, which is filled with gas that is
ignited to provide the flash, is not in general use.

* i 3*

45~ 5 (approximately)

Since Class F bulbs are fast peak, they require the
camera synchronization to be set on ___ (M or X) so
that the flash and shutter will be properly
synchronized.

* 3 #*

46- X

X synchronization means there is virtually no delay;
the opens instantaneously when the shutter
release is depressed. Since the Class F bulb peaks
so rapidly, the shutter must open without delay so
that it will be open when the light is at peak
intensity.

L #* 3%

47~ shutter

Note No. 5 on Panel 2 (lower curve) which illustrates
flash peaks for the Class FP flashbulb. The Class FP
(focal plane) reaches a in about milli-
seconds, but the peak is actually more like a
plateau, as it remains at peak level for some time.

3 1 3*

48~ peak
15 to 20 (approximately)
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The Class FP bulb has this "plateau' characteristic
because 1t 1s designed for cameras equipped with
focal plane shutters. This type of shutter utilizes
a small siit-like opening which moves across the film
during exposure, taking about 20 milliseconds to
travel from one side of the film to the other.
Therefore, the flash for this shutter must remain at
a peak for 20 milliseconds, and maintain a fairly
constant light intensity during this time. The FP
bulb, then, is for use with cameras having a
shutter,

3* ¥* 3*

49~ focal plane

Since the focal plane shutter requires 20 milli-
seconds (1/50th sec.) to fully travel across the
film, the FP flashbulb must produce a fairly con-

stant light for milliseconds.
* * 3
50- 20

However, cameras with focal plane shutters may uti-
lize other types of flashbulbs when operating at slow
shutter speeds of 1/50th sec., or less. But with
fast shutter speeds, these cameras must use the Class
____ flashbulbs.

#* I* it

51- FP

The three classes of flashbulbs we have discussed are
easy to remember. The letter names of the first two
designate the type of speed of peak light intensity
they have: Medium peak is a Class __ bulbg Fast peak
is a Class __ bulb. The third bulb's letter name
describes the type of shutter it is designed to work

with, so it is a Class bulb.
* * +#*

52- M

F
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Cameras may be synchronized for flash in one of four
ways. The first, a fixed synchronization, is found
on most box cameras. The flash is with
a fixed shutter speedy; most of these cameras will
synchronize with all of the popular Class M

flashbulbs.

¥ 3 3*

5%~ synchronize

The second type of synchronization is found on some
cameras such as the Argus C-3 which must be set on a
certain shutter speed so that the shutter will prop-
erly synchronize with the . This requirement
is usually a slow shutter speed such as 1/30th sec.,
and at other faster speeds there will be no
synchronization.

¥* * ¥#

54~ flash, or light, or
peak intensity, etc.

The third type of synchronization is the adjustable
type which was discussed previously. This type has
M and X settings. The two choices of settings in the

adjustable synchronization are the setting for
medium peak bulbs, and for fast peak bulbs.
3% 3#* #*
55- N
X

The fourth type of synchronization 1s rare, as it
comes only on a few of the best cameras. These
cameras have a dial to set the desired shutter delay;
the Leica camera, for example, has a dial from O to
20 --- these numbers signify delay in milliseconds,
and the photographer sets the dial according to the
type of he is using.

3* 3 3

56~ flashbulb, or flash
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The particular flash requirements of a camera will be
spelled out in its instruction booklet. You should
note if the instructions state that the camera
shutter will synchronize with on only one
shutter speed, or if a particular type of flashbulb
nust be used.

* 3 ¥*

57- flash

Electronic flash will be described more fully later,
but now we will briefly consider its synchronization.
This type of flash unit uses a permanent bulb and
produces a light which is extremely fasti; since the
light is of a very short duration, it is similar in
speed to the Class F flashbulb, and therefore re-
quires a setting of ___ (M or X) on a camera with
adjustable synchronization.

# * *®

58- X

REVIEW=-=Flashbulb Characteristics and Synchronization

59.

60,

With adjustable flash synchronization settings,

is for Class F bulbs, and ___ is used for Class M
bulbs. Then the setting is used with electronic
flash.
3#* ¥* *
59- X
M
X
(If you were incorrect, refer to frames 42,
4% and 58)
The shutter actually opens ___ (when/vefore/
after) the flashbulb is fired.
# %
60- after

(If you were incorrect, refer to frames 36

and 37)



61, The Class FP flashbulb is for a camera with a
shutter.

L1 * 3

61~ focal plane

(If you were incorrect, refer to frames 49
and 50)

62, Letters which identify the following flashbulbs are:
for fast peak light

for focal plane shutter
- for medium peak light

*  * %

62- F
FP
M

(If you were incorrect, refer to frame 52)

63. The two settings on a camera with adjustable synchro-
nization are and o

* 3t ¥*
63- M and X
(If you were incorrect, refer to frame 41)
64, The type of camera using a fixed synchronization,

that is, synchronizing flash with a fixed shutter
speed, is a camera.

+* * i*
64~ box

(If you were incorrect, refer to frame 53)
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TYPES OF FLASH UNITS

There are three basic types of flash apparatus:

(1) Battery-operated flash
(2) B-C flash (battery-capacitor)
(3) electronic flash

The first two flashguns above use standard flash-

bulbs, but the electronic flash, instead of using

a flashbulb, has a type of bulb which
may be fired again and again.

¥* * L

65~ permanent

The battery-operated flashgun is both the simplest
type of unit and also the least efficient. It oper-
ates exactly like a flashlight, as it contains bat-
teries, a switch, and a bulb. This flashgun, however,
instead of using a flashlight bulb, uses a .

3 ¥* 3

66~ flashbulb

Several different things may occur to cause improper
operation of the battery-operated flashgun. Weak
batteries may not have sufficient to ignite a
bulb, or they may cause the bulb to fire too late to
achieve proper synchronization.

L I *

67- power, or current, etc.

Batteries become weak with age even though they have
had little or no usej; thus the photographer should
test his flash before a shooting session, or better
yet, if batteries are not very new, he should replace
them with fresh batteries. He should be especially
cautious when working the batteries in cold condi-
tions, as the low temperatures tend to lower the
output of the o

#* * 3t

68~ Dbatteries
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Although the battery-operated flash unit may operate
on standard size flashlight batteries, the photogra-
pher should purchase ""photoflash’™ batteries which are
designed especially for use in a

* 3* ¥*

69~ flashgun

By using a somewhat different type of flash unit, the
B~C unit, some of the problems previously discussed
in using the flashgun can be solved; then maximum
efficiency may be achieved.

* 3* #

70~ battery-operated

B~C is an abbreviation for battery-capacitor. This
flash unit utilizes one 22%-volt battery or two 15
or 22%-volt batteries which charge a capacitor (also
called a condenser). B-C, then, means -

°

3 3 3

71- battery-capacitor

In the B=C unit the current is stored in the capaci-
tor until the flashgun is fired --- then the capaci-
tor empties its electricity, producing a burst of
current that the flashbulb immediately.

+* #* *
72~ fires, or ignites, etc.

Most B-C units have a minimum of one 22%-volt battery
for power; since only 1% volts are required to fire a
flashbulb, the B-C unit is essentially a -

_ (high-powered/low-powered) unit.

3* * 3

7%= high-powered
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The main advantage of the B-C unit is that it carries
considerable power. Weak batteries can still fully
charge the in the unit, thus producing
maximum output of current. Also, with normal use,
the batteries in the B-C unit usually will last one
year and up to two years.

#* #* #*

74~ capacitor

The photographer using the B-C unit can have confi-
dence in it firing a flashbulb, since even weak
can fully charge the capacitor.

#* 3* #

75= batteries

Output of current of the B-C unit is strong enough to
overcome a nominal amount of resistance in the elec-
trical system of the camera and flash unit which
could be caused by corrosion. So even if some of the
electrical contacts in the system were corroded, the
great surge of current from the capacitor would prob-
ably still the flashbulb.

#* #* i

76- fire, ignite, etc.

B-C units come in small, compact sizes, some with
folding reflectors, and many have a testing light
that informs you if the electrical circuit is com-
plete and ready to fire. This light will
also inform you of whether your flashbulb is good or
bad.

#* ¥* #*

77- testing

The third type of flash is the electronic flash, also
called a strobe unit; in the past it was called a
"speedlight'y, but this usage is not current. We have
already learned that a main difference in the stand-
ard flash unit and the electronic flash unit is that
the standard unit uses a ""one=shot'’ flashbulb which
is then discarded, but that the electronic flash unit,
instead of firing flashbulbs, uses a
type of bulb.

* * ¥

78~ permanent
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The electronic flash unit utilizes a permanent flash
tube filled with zelon gas which produces a very
powerful flash of extremely short duration when a
burst of high voltage is passed through it. Charac-
teristics of the light produced, then, are that the
light is powerful and in duration.

* # *

79~ short

The electronic flash system is similar to the B=C
unit system, as a high voltage dry battery is con-
nected to and feeds current into one or more
capacitors which produce the current that sparks in
the gas=filled tube. The energy, then, is stored in
one or more until the unit is fired.

3 3* 3

80= capacitors

One characteristic of all electronic flash units is
called a recycling time. This is the time required
for the batteries to recharge the capacitors after

the unit is 0

3 ¥* 3*

8l- fired, or discharged, etc.

Most units have a type of "ready light", a small bulb
that will begin blinking when the capacitor is fully
charged and ready to fire again. The
time is normally between 10 to 15 seconds for most
units, but longer if the batteries are wesak.

3 b3 #*

82~ recycling

(It is actually "recharging' time, but
"recycling' is the correct term)

There are two basic types of electronic flash units --.
low input and high input. The low input units use
low voltage, such as three l%-volt flashlight size
batteries. The example of this unit, then, tells you
that the low input unit may be operated on a low
power supply of as little as a total of volts.

* 3 +*

83- 4%
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The low input unit is usually self-contained, that is,
the power supply is built in the unit. Intensity of
the flash is rather low, but suitable for most
amateur work. In a unit of this type, when the power
supply is built in, we say that the unit is -

* 3* 3

84—~ sgself-contained

Some low input units have nickel cadmium batteries
which are re=chargeable. These units have a built-n
battery charger. A switch is set on '""charge’ and a
cord is simply connected to the unit and plugged into
110-volt wall current. An overnight charge is suf-
ficient for many units, and most will produce around
80 flashes without recharging. ©So although standard
batteries are discarded after they are exhausted,
nickel cadmium batteries which come in some units may
be o

i 3* #*

85~ recharged, or charged

Most of these low input electronic flash units may
also be plugged into wall current and fired, using
the wall current instead of the unit's battery for
the power supply. A switch on the unit is used to
designate whether battery power or wall current is
to be used. We could well say that many electronic
flash units provide a great many flashes at little
cost, especially if they can utilize both battery
power and __._ Current.

L 3 #*

86- wall, or 110=volt

High input units use large voltage dry cell batteries

of up to 500 volts which are usually contained in a

separate "power pack' connected to the flash head by

a heavy insulated wire, High input units utilize
(high/low) voltage.

#* 3 *

87- high
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Light output of the high input unit is great, and
this unit is used by professional photographers
such as press photographers. Obviously, the high
input unit is more expensive than the low input
unit. From this discussion, it is apparent that a

input unit is sufficient for amateur type
photography., but that a input unit is recom-
mended for professional photography.

b i #*

88= low
high

Although high input units don't usually use recharge-~
able batteries, the batteries used in these units
produce from 1,000 to 2,000 flashes., With the high
input units; then, the great number of flashes pro-
duced compensabtes for the batteries not being

capable of being o

# * *

89= recharged

Perhaps the main advantage of the electronic flash
unit is that its flash is extremely fast, somewhere
between 1/500th sec. and 1/2000th sec., depending
upon the power of the unit. A main advantage of the

electronic flash, then, its flash is .
* ® #
90- fast

This wvery fast flash means that the light will stop
virtually any actions this is possible as long as
existing light in the picture is not strong enocugh to
form an image on the film, and this rarely occurs..
With this information in mind, the newspaper photog-
rapher taking sports action pictures would probably

(flashbulb unit/electronic flash
unit)

L3 ¥* *

Ol= electronic flash unit
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Other advantages of the electronic flash are many:
the photographer can take many pictures at low cost,
the electronic flash can be used well for color
photography since its light quality approximates
natural daylight, and synchronization is better than
that of flashbulbs. These may be summarized as: (1)
low cost, (2) good for color photography, and (3)
better s than flashbulbs.

3 * 3*

92- synchronization

Additional advantages are that the light is softer
and more pleasing than light from flashbulbs, light
is easier on the eyes of the subjJects, and there are
no bulbs to change. So, (1) softer, pleasing light,
(2) 1light easy on eyes, and (3) changing is
not required.

¥#* I 3*

9%~ bulbs

A few disadvantages of electronic flash are that a
person must take quite a few flash pictures per year
in order to benefit from the rather large initial
cost of a strobe unit; some units are bulky and all
tend to be somewhat fragiley and cameras with focal
plane shutters can be synchronized only at very slow
speeds. These may be summarized as: (1) large
initial cost, (2) units are bulky and fragile, and
{3) cameras with focal plane shutters synced only at
speeds.

* * ¥*

94—~ slow

Other disadvantages are that some low input units
produce less light than flashbulbs, and the units
are potentially dangerous since they pack so much
voltage. So in addition to the "danger” element,
low input units may produce light than a
filashbulb.

95~ 1less
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REVIEW~-=Types of Flash Units

96.

97.

98,

99.

100.

The most efficient type of flashgun using a flashbulb
is the o

* * *
96~ B=C unit
(If yoﬁ were incorrect, refer to frame 70)
Electronic flash utilizes high voltage batteries that

are connected to s which store the cur-
rent until the unit is fired.

* * *

97~ capacitors
(If you were incorrect, refer to frame 80)

Light that is the most soft and pleasing to the eye
is produced by flash.

* ® #
98~ electronic
(If you were incorrect, refer to frame 93)

The B-C flash unit stores electrical current in a
which empties the current when it is

fired,
# * ®
99~ capacitor
(If you were incorrect, refer to frame 72)
A small light on the B=C unit which lets you know
that the circuit is complete and ready to fire, and

which also tests the flashbulby is called a
light.

* * #*

100= testing

(If you were incorrect, refer to frame 77)
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The time required for batteries to recharge an elec-
tronic flash capacitor is called times
then a ready light begins when the unit
is ready to fire again.

* * *

101- recycling,
blinking, flashing, etc.

(If you were incofrect, refer to frames 81
and 82)

The type of electronic flash used by a professional
photographer would most likely be a -
(high~input/low-input) unit.

# L I

102- high-input
(If you were incorrect, refer to frame 88)
Electronic flash is (slow/fast), but a dis-

advantage is that small (low input) units may pro-
duce less light than a o

* * 3*
103~ fast
flashbulb

CALCULATING EXPOSURE FOR FLASH

Determining exposure when using flash depends upon
several variables:

(1) film used

(2) type and size of bulb

(3) size and finish of flash reflector
(4) type of synchronization

(5) shutter speed used

Although these suggest a complicated system of how
to film exposure, the method of using
the above variables is actually simple.

%* *® *

104~ determine, or calculate



105,

106.

107.

108,

109.

143

A1l of the above variables are considered in using a
guide number for exposure which is found on the film
data sheet with each roll of film, and which can
also be found on most flashbulb packages. The guide

for exposure is printed on the film data
sheet, or on most packages.

#* ¥* i

105~ number
flashbulb

The film data sheet gives numbers for dif-
ferent bulbs for use with that one film, while the
flashbulb package data gives sufficient information
to permit one to calculate exposure for all types of
film using two sizes of reflectors in the flashgun.

% I* #*
106- guide

After this guide number has been obtained, the
photographer merely divides it by the bulb-to-
subject distance in feet to find the correct f/stop
to use. To repeat, to find the correct f/stop, the
photographer divides the guide number by the bulb-
to=subject in feet.

* i+ *

107~ distance

On Panel 1 at the end of this program is an exposure
guide. You may tear it off to use in connection
with some problems. This is an exposure for
two particular kinds of flashbulbs: No. 5 and No.
25, which give the same amount of light.

#* #* *

108= guide

To find the proper guide number, first find the
column for the speed of the film you are usings; this
is located at the top of the guide at the head of
each column and is stated in terms of ASA ratings.
Remember that ASA ratings indicate the s OT
sensitivity of the film.

#* * 3*

109- speed



110, When you find the proper column with the film speed,
travel down that column from one guide number to the
next until the guide number is in the same row as
the shutter speed you are using; the shutter speeds
are listed at the left side of the table. You have
the correct guide number when it is in the same row
with the you are using,.

¥* #* *
110= shutter speed

111. To find the correct f/stop, this guide number is
divided by the in feet from the bulb to
the subject.

(3 ¥* 3
111= distance

112. Here is a replica of the exposure guide on Panel 1
for No. 5 and No. 25 bulbs:

10 20 40 80 160 320

Film Speed to to to to to to

16 32 o 125 250 500
Shutter Speed Guide Number

X or M Sync.

up to 1/30th 95 140 200 280 400 550
1/60th 90 130 180 260 360 500
M 1/125th 75 110 160 220 220 440
sync .
1/250th 60 85 120 180 240
Only

1/500th 46 65 95 120 190 260

Suppose you are using Tri-X film (ASA 400) at 1/250th
with a distance of 15 feet from bulb to subject.
What is your f£/stop?

First, locate the column coinciding with your film
speed of ASA 400, which will be the 320 to 500
circled above. Next, find the guide number in this
column which is in the same row as the shutter speed
of 1/250th you are using: this is %60, circled
above. This %60, then, is your guide number; divide
it by your 15-foot bulb-to-subject distance and you



112,

113,

114,

\J1

145

(Continued)
get 24 === which rounded to the nearest f£/stop will
be £/
kg +* 3*
112~ f£/22

Try another one, using the exposure guide on Panel 1,
You are using Panatomic-X film (ASA 40) at 1/125th
with a 20-foot distance from bulb=to-subject. The
film speed of ASA 40 will place it in the third
column of 40 to &4, The guide number in the same
row as 1/125th in this third column is 160 ——= this
is your guide number. This number divided by the
20-foot bulb=to-subject distance will give you an
f/stop of £/ 0

* # #
113~ £/8

Using Panel 1, you can now determine the guide num-~
ber and subsequent f/stop for a given situation.
Let's say you are using Verichrome Pan film (ASA 125)
at 1/125th with a 10~foot bulb-to-subject distance.

What is your guide number?

ey w2

What is your f/stop?

L i *

114~ 220 (guide number)
f£/22
Now, using Ansco Super Hypan film (ASA 500) at
1/250th, with a 30-foot bulb-to-subject distance:
Guide Number

f/stop

G AV

% * +*

(£/stop rounded 115« 360
off from '12") £f/11



117,

118.

119,

146

Now, we'll presume that you are using a flashcubes
refer to illustration No. 6 on Panel 2 for your
guide. Using Verichrome Pan film (ASA 125) at
1/250th, distance of 18 feet.

Guide number

f/stop .

% 3% 3%
(f/stop rounded 116~ 40 (guide number)
off from 2.2) £/2.8 or £/2

Now, with a No., 25 flashbulb (Panel 1), using Plus-X
Pan film (ASA 125) at 1/500th, with an 8-foot bulb-
to-subject distance:

Guide number o

f/stop .
® ®
117- 130
£/16

come flashguns have a small calculator on the back
which lets you set a pointer on your guide number,
then the correct f/stops are given for various bulb-
to-subject distances in feet. The only information
you must provide for the calculator is the

# % ®
118~ guide number

If you use one or two types of film for most of your
work, you may make a small chart for each type of
£film, giving guide number and f/stops for wvarious
bulb-~to-subject distances in feet. This chart may
be taped to the back of your camera or flashgun.

Most of the photographic companies stress that guide
are guides only: you may have to modify
them in terms of the egquipment you use and the con-
ditions under which you normally work.

* L *

119« numbers



120,

1

e

21,

22,

147

Here's how to make your own guide number:

Position your camera 10 feet away from a subject
under normal lighting conditions and take a picture
with every f/stop on your camera using your flash
equipment. Next, print the best picture possible of
each negative which you have taken, recording the
f/stop used on the back of each print.

Then, spread the pictures out and examine them in
terms of shadow detail and highlight detail. and
then pick the one you like best. Now, add a zero to
the I/stop used to take that picture you selected,
and that is your guide number., (If you picked the
picture taken with £/16, add a zero, making 160 your
guide number).

If the picture you chose was taken with £/8, your
guide number would be o

ki * $#*

120~ 80

S0, to make your own guide number, take a picture at
every f/stop of your camera with the camera
feet away from the subject,

14 % H
121~ " 10

To calculate exposure for an electronic flash unit,
a gulde number provided by the manufacturer is useds
this number is based on the ASA rating of various
films. Many units include a calculator to assist
the photographer in arriving at proper f/stops. If
no calculator is given, the photographer divides the
gulde number by the flash-to-subject distance in

s Just as he would in determining the f/stop
for the flash made by a e

* #* #*

122~ feetb
flashbulb



123.

124,

148

Two last considerations before leaving flash
exposure. First, all of the data discussed is for-
mulated in terms of subjects of average brightness.
If the subject is dark, the lens must be opened from
1/2 to 1 f/stop, depending upon the degree of dark-
nessy but if the subject is brighter than average,
the lens must be closed from to f/stop/
f/stops, depending upon the degree of brightness.

#* * *

123- 1/2 to 1

The other element in exposure is the type of reflec-
tor used on the flashgun. The table you have been
using on Panel 1 is for 4 or 5-inch polished reflec-
torsy for smaller reflectors or ones that are not
polished, it is generally recommended to open 1/2
f/stop from normal. So when you either have a
smaller reflector than the 4-5 inch type, or if it
isn't polished, you should (open/close) the
lens 1/2 f/stop from normal.

¥* * *

124- open

REVIEW --- Calculating Exposure for Flash

125.

126.

To find the proper f/stop for using flash indoors, a
table is used to find a which is
divided by the distance in from the bulb to
the subject.

#* #* *

125- guide number
feet

(If you were incorrect, refer to frame 107)

The proper column in the flash table for the flash
guide number is found by finding the correct

category for the rating of the film being
used. ‘
# # »
126~ ABA

(If you were incorrect, refer to frame 109)



127.

128,

129,

149

Using Panel 1, your film is Kodak Tri-X (ASA 400).
shutter speed 1/250th, and distance 17 feet. The
f/stop should be .

¥* 3 3

127- £/22 (actually f/21)
(If you were incoprect3 refer to frame 112)

Using Panel 1, using Verichrome Pan film (ASA 125)
at 1/30th, 18 feet, the guide number is , and
the f/stop is o

* 3t *

128~ 280
£f/16 (actually £/15)

(If you were incorrect, refer to frame 112)

To make your own guide number, a series of pictures
is shot, one shot for each f/stop of the camera.
This best picture is selected --- to the f/stop used
for this picture a zero is added to make the guide
number. This series of pictures was taken at a dis-
tance of feet.

¥ o® %
129- 10

(If you were incorrect, refer to frames 120
and 121)

#%%*Be sure you can answer the review frames 100% correctly
and understand the concepts before you proceed to the
next unit.

130.

FLASH TECHNIQUES

Flash may be used effectively outdoors as well as
for interior pictures. (See No. 5 and No. 6 on
Panel 3) Outdoor flash is usually called fill-in
flash, or "fill'" flash because its main use is fill-
ing in additional light to eliminate unwanted
shadows. So, even though flash is not needed for
pictures in sunlight, it may be used to get rid of
on subjects' faces.

3* ¥ #*

130~ shadows



151,

150

With - flash outdocrs people may be photo-
graphed who are backlighted (light behind them), or
side-lighted (light to the side), and there will be
enough light on their faces to balance 1light coming
from other directions. An advantage of this light-
ing is that subjects won't have to look into the sun.

I ki3 i*

131~ fill-in, or fiil

*¥##Note No. 5 on Panel 3 which shows backlighting with no
flashy and then the improved lighting with flash on

No.,

132,

133,

134,

60

To caiculate exposure for fill-in flash, you are
actually determining the distance the camera should
be from the subject. First, determine what the
normal exposure would be in outside light without
flash and set the shutter speed and f/stop accord-
ingly. Next, find the flash guide number from a
table such as that on Panel 1, or a flashbulb car-
ton. Then divide this guide number by the f/stop
found for outside light conditions. The answer is
the number of the flash should be from the
subject for proper exposure.

3# ¥* ¥*
132~ feet

Briefly, outside light exposure is determined and
the camera sets then the flash guide number is found
and this is divided by the f/stop found earlier;
this results in the number of feet the flash should
be from the o

3 ¥* #

13%- subject

A simpler method of calculating exposure when using
fill-in flash, but less accurate, is to expose for
flash only, ignoring the outside light. You nmust
have a bright, sunny day to use this method. In
short, you for flash only., ignoring out-
side light.

3#* 3#* *

134~ expose, or calculate



135,

136,

137,

138,

151

Flash can be manipulated many ways and these ways
are generally called flash techniques. The simplest
and the easiest technique, but also the poorest, is
on~camera flash., This means that the flashgun is
mounted next to the camera on a bracket. Let's dis-
cuss why it 1s both the easiest technique to use,
but also the type.

* #* ¥

135~ poorest

On-camera flash is the easiest technique because the
photographer does not handle the flash at all or
direct it independently of the camera; wherever the
camera points, so does the flash. The easiest type
of flash to use, then, is flash.

3* ki3 #*

136- on-camera

Note illustration No. 1 on Panel 3. On-camera flash
is the poorest of the flash techniques because it
tends to give flat lighting and harsh shadows behind
the subjectsy; it may also produce lack of detail in
the photograph. Disadvantages of on-camera flash,
then, include producing harsh behind sub-
jects, and giving flat with 1little depth.

#* ¥* *

137- shadows
lighting

The first step to combat disadvantages of on-camera
flash is to be equipped to hand-hold the flashgun.

A flashgun is needed which is detachable from the
camera, but still connected with a sync cord so that
the flash can be h - o

#* 9* #*

138~ hand-=held



139.

140,

141,

142,

152

By holding the flashgun (connected to the camera
with a sync cord) away and usually above the camera,
the photographer can change the shadows usually by
dropping them lower behind the subjects where they
won't be as noticeable. (See No. 2 on Panel 3.)
This technique is called off-camera flash. A main
advantage of this technique, then, is placing the
shadows the subject rather than where
they can be seen.

® % #
139~ behind

Off-camera flash also improves modeling, that is,
the flat lighting is changed into a more rounded,
three-dimensional effect. So modeling is created by
the flash technique. Camera f/stop
settings remain unchanged from normal when using
this technique.

3 3* *

140~ off-camera

Another technique is called feather flash. This is
tilting the flash reflector (by using off-camera
flash) to give the majority of light to distant
areas and to give only a small part of the light
(the feather edge) to the foreground, giving most of
the light to the .

3 * 3*

141- Dbackground, or
distant areas, etc.

Feather flash is used to balance the light between
near and distant points in the picture which would
otherwise be too light in the foreground due to too
much flash, and too dark in the background due to
insufficient flash there. This type of flash is
used to the flash between foreground
and background.

* 3+ *

142~ Dbalance, or feather



143,

144,

145,

146,

147,

et
SJ1
o

Feather flash compensates for a big disadvantage of
filash, in that normal or on-camera flash, usually
tends to deliver toc much light to the foreground
and too light to the background. A balanced light
in near and far areas from the camera are achieved
by using flash. F/stop settings are not
changed with this method.

¥ 3 *

143~ feather

The multiple flash technique is simply the use of
more than one flash at the same time. Reasons for
using flash are to give a "portrait"
effect by producing dramatic lighting, to give even
illumination to the subjects, particularly subjects
which are far apart, and to illuminate a background
which would otherwise be too dark.

* @& #*
144 multiple

Br1ef1y9 then, multiple flash is used to achieve a

" type of lighting, to give even
lighting to varied subjects, and %o
the background.

#* 3* 3

145~ "portrait’
illuminate, or light

One method of using multiple flash is utilizing long
extension sync cords which plug into the flashgun
and at the other end plug into one or more flash
units which are usually set up on tripods. With
this method, flash units are connected to the flash-
gun on the camera by a long . :

* #* *

146+ sync cord

A more convenient method for multiple flash is using
a "slave unit.'" This is a self=-contained flash unit
which flashes when the flashgun on the camera is
fired. Although not connected to the camera flash-
gun, a will flash when the flashgun
on the camera is fired.

T

147~ slave unit



148,

149,

150,

The slave unit works by utilizing a photoelectric
cell which picks up the change in light intensity
caused by the camera flashy the slave unit reacts
by firing its own bulb. Any number of slave units
may be triggered by the one flashgun on the camera.
The slave unit reacts when intensity
is changed as the camera flash is fired.

% ¥* *
148 light

If the various flash units in multiple flash are
being used to light a different part of the subject,
exposure is the same as for single flash. However,
if two or more flash units are directed at the same
subject, settings must be adjusted. Therefore, if
various flashes are lighting different areas of the sub-
Jecty, exposure is like a single flashy but when the
flash units are on the same subject, exposure
settings must be o

* * ¥

149~ changed, or adjusted,
etc.

A common methed for readjusting exposure when
multiple flash units are directed on the same
subject is:

2 flashbulbs === multiply single-~flash guide number
by 1.4
% flashbulbs === multiply by 1.7

4 flashbulbs === multiply by 2

So actually the gulde number is doubled when
(2, 3, or 4) flashbulbs are directed at the same
subjeat s

e

3 3 H*



151. <o

152,

153,

155.

155

Open flash means manually opening the shutter (set
on B or T), then manually firing the flash, and then
manually closing the shutter again. No synchroniza-
tion is required. Exposing the film by manually
firing the flash after the shutter has been opened
manually is called ___ flash.

3* * 3

151~ open

With the open flash technique, one may literally
Ypaint'" a whole room or a large object such as a
building at night with several separate flashes of
light which will be exposed on one negative. The
camera must be used on a tripod or a firm support,
and an asgistant is needed to hold a piece of card-
board in front of the lens between flashes, and %o

uncover the for each flash,
# % #
152~ 1lens

The bounce flash technique is "bouncing' the light
from some obJject before it reaches the subject. The
flash is usually bounced from the ceiling, but can
be bounced from walls or even from the floor,

Bounce flash is usually from the ____ .

* L3 3*

153~ ceiling

The reason for using bounce flash is to diffuse, or
scatter the light, eliminating harsh shadows and
giving a natural light effect. (See No. 3 on Panel
3,) ©So, bounce flash gives a natural light look and
eliminates o :

I I 3

154.. shadows

Since even lighting by bounce flash will illuminate
the background well, an appearance of depth is
achieved by this method. In addition to eliminating
shadows and giving a natural light look, bounce
flash gives a feeling of by lighting the
background.

P

155~ depth



15¢.

157,

158,

159,

To calculate exposure for bounce flash,measure the
total distance the light travels from flash to sub-
ject, that is, distance from bulb to ceiling and
then to the subject =-- and usually you must open
another f/stop of exposure to allow for light
absorbed by the ceiling. Distance used in determin-
ing exposure, then, is from _ to to

4 ¥* 3

156- Dbulb to ceiling to
subject

The total distance of bulb to ceiling and then to
the subject is divided into the guide number %o
obtain the correct f£/stop when calculating exposure

for . The lens should be opened
at least one more f/stop to compensate for light
which is by the ceiling.

®o# #

157~ Tbounce flash
absorbed

A quicker method, but less accurate, to calculate
exposure for bounce flash, is to open the lens two
f/stops from what the setting would have been for a
normal flash. With this method, the ceiling should
be of moderate height and fairly light in color.

With this method, the lens is opened ~ f/stops.
* ¥ *
158~ two

When bouncing the light, avoid an extreme angle
where the light is wvirtually shooting straight up
and coming straight down again. This will create
shadows under the nose and chin of the subject.

It's better to back up from the subject and get more
of a gradual angle to avoid getting on the
faces of the subjects.

¥ ¥#* 3

159~ ghadows



160.

161.

162,

Two other techniques of diffusing the flash to

achieve softer light are:

(1) bare-bulb flash, where the flash reflector is
removed, and

(2) handkerchief flash, where a layer of handker-
chief is placed over the face of the reflector.

Both of these methods d_ s or scatter the

light, making it softer. .

# 2 ¥*

160~ diffuse

To correct the exposure when using these techniques,
under average conditions, open up one f/stop for
bare~bulb flash. With one layer of handkerchief,
open one f/stops with two layers, open two f/stops.
Generally, when using either of these techniques to
diffuse the light, the photographer must (open/
close) the lens more than the normal exposure.

3 3* *

161~ open

Bare-bulb flash is good for portrait type pictures
because it creates soft light and is close up to the
subject. (See No. 4 on Panel 3%3.) The handkerchief
over the flash permits close-=up photos of the sub=-
ject, even when the speed of the film won't normally
let you get close enough to the subject to get a big
image on the negative. Therefore, two techniques
good for a "portrait' effect are the handkerchlef
method and - flash.

* ® *

162~ bare-bulb

REVIEW —~- Flash Techniques

163,

(Be sure you answer these frames correctly and
understand the content before you proceed to
the next unit.)
The type of flash which is directed from the flash-
gun to the ceiling or wall, then toc the subject, is
flash.

* * ¥*
163 Dbounce

(If you were incorrect, refer to frame 153%)



164,

165,

166,

167,

168.

Of the various flash techniques, flash
is considered the poorest in quality.

I* ¥* *

i64- on-canmera

(If you were incorrect, refer to frames 135

and 137)
The flash used outdoors to eliminate shadows from
subjects is called flash.,

3* 3 ¥*

165~ fill=in
(If you were incorrect, refer to frame 13%0)

To calculate exposure for fill-in flash, the correct
distance in feet from flash to subject is found by
dividing the flash guide number by the correct

found by calculating exposure for normal
outside light conditions.

#* 3 *

166~ f/stop

(If you were incorrect, refer to frames 132
and 133)

The technique of directing the light away from sub-
Jjects close to the camera toward subjects in the
background is called flash.,

#* * ¥*

167~ feather
(If you were incorrect, refer to frame 141)

The apparatus employed to use multiple flash without
extension sync cords is called a o

# 0 ® #

168~ slave unit

(If you were incorrect, refer to frames 147
and 148)



169.

170,

171,

172,

173,

When using multiple flash and the different lights
are lighting different parts of the subject, the
exposure is (different/the same) as
it would be for single flash.

#* * ¥

169~ the same
(If you were incorrect, refer to frame 149)
When the shutter is opened manually and then the

flash is fired manually, this technique is called
flash.

E +* 3
170= open
(If you were incorrect, refer to frame 151)

A rule of thumb in calculating exposure for bounce

flash is to __ (open/close) the lens
f/stops.
-] # *
171= open
two

(If you were incorrect, refer to frame 158)

The technique of removing the reflector from the
flashgun to create softer light is called __ e
flash.

3¢ # 3#*
172-bare~bulb
(If you were incorrect, refer to frame 160)
SAFETY PRECAUTIONS

Since flashbulbs and electronic flash units are
potentially hazardous if not handled correctly, note
the following safety precautions:

(1) When firing flash close to subjects;

use a shield over the reflector, since
occasionally bulbs may shatter.



174,

160

(2) A tiny crack in a bulb may cause it to
explode when fired; most bulbs will
have a blue dot on the face which will
turn pink if the bulb is cracked.

(3) Keep bulbs in the carton until you are
ready to use them. Bulbs carried loose
may be ignited by friction, and even by
static electricity in the body.

(4) Using the bulb ejector in the flashgun,
eject a fired bulb without touching its
a freshly-fired bulb also can ignite
other bulbs with which it comes in
contact.

(5) Before inserting a flashbulb in the
flashgun at the start of a shooting
session, unplug the sync cord; sometimes
the unit may have a short, and the elec-
trical circuit will be clesed, causing
the bulb the fire in your hand, resulting
in burns and perhaps temporary blindness.
By unplugging the sync cord, the bulb
will fire when the cord is plugged back
in if the unit is shorted.

(6) When repairing an electronic flash unit,
follow directions carefully, and be
cautious when using the unit in the rain,
or while in wet clothing or wet shoes.
These units carry a tremendous amount of
voltage which should be respected.

One should always check bulbs for cracks, because
cracked flashbulbs may e when fired.

i #* #*
173~ explode
If a flash unit is shorted, the bulb may in

your hand when you insert it in the flashgun. Un-
plug the sync cord first.

* ¥* *

174~ fire, or flash, etc.



176.

177

161

Bulbs should be kept in their carton until ready for
use so that they won't be by friction.

ki3 ¥ 3

175~ ignited, fired, etc.

A freshly-fired flashbulb can ignite other
if it comes in contact with them.

# % 0%
176~ flashbulbs
Be cautious with an electronic flash unit, particu-

larly when weather conditions are wet, because the
unit contains a large amount of o

3 3 3

177~ wvoltage, or current, etc.

REVIEW ==~ Safety Precautions

178,

179,

180,

Flashbulbs should be kept in their carton until
ready for use because could ignite them,

* ¥* ¥

178= <friction, heat, freshly-
fired bulb., etc.

(If you were incorrect, refer to frame 173
(part 3), and frame 175)

Cracked flashbulbs should not be used as they may
when they are fired.

L3 ¥* 3

179~ explode, shatter

(If you were incorrect, refer to frame 173
(part 2))

Since a short in the electrical circuilt of the cam-
era and flashgun will cause the flashbulb to fire
when it 1s inserted in the flashgun, the sync cord

should be before a bulb is inserted at
the start of a shooting session.
3 ¥* ¥*

180= unplugged



182,

i62

(If you were incorrect, refer to frame 173
(part 5), and to frame 174)

Never use an electronic flash unit in the rain or
while wearing wet clothing because the unit carries
very high o

¥* * ¥

181~ voltage

(If you were incorrect, refer to frame 173
(part 6), and to frame 177)

A freshly-fired flashbulb is hot and can
other flashbulbs with which it comes into contact.

#* ¥* J*

182-= dignite, fire, etc,

(If you were incorrect, refer to frame 173
(part 4), and to frame 176)



PANEL 1
EXPOSURE GUIDE

No. 5 and No. 25 flashbulbs

163

10 20 40 80 160 320
Film Speed to to to to to to
(ABA rating) 16 A2 of 125 250 500

Shutter Speed Guide Number

X or M sync

up to . . . 1/30th 95 140 200 280 400 550
1/60th 90 130 180 260 360 500
M 1/125th 75 110 160 220 3220 440
sync 1/250th 60 &5 120 180 240 %60
only 1/500th 46 65 95 130 190 260

-==Below film speed and across
from shutter speed,

guide number.

read

===For f/stop, divide guide num-
ber by distance in feet from

bulb to subject.
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6 MAWEINS 8120 ] 2 |28 55 | 80 [110 | 160
17200&1/250 [12 [ 14 | 16 [20 [ 28 | 40 | 55 [ 80 [ 110
17400&1/500 [10 [ 11 | 12 [15 [ 21 | 30 | 42 [60 | 85
1710008171250 [ 7 | 8 | § (11|16 [ 22 | 32 | 45 [ 65
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PANEL 3
Flash Techniques

#1 On-camera

#4 Bare-bulb #5 Sunlight #6 Fill-in



APPENDIX A-II

Name

Before beginning to work the program, carefully study
the list of objectives preceding the first page of the
program; this is important so that you will understand
what you will be expected to know.

When you complete the program, return to the objec-—-
tivesy are you able to demonstrate the abilities and
skills set forth?

While working the program if you have trouble with
review questions, review the suggested frames until you no
longer have trouble. You must be able to work the prob-
lems given in the program.

For your work, be sure that you:

(a) study only this program, not your text
(you won't need anything else§

(b) review the program if you don't under-
stand the concepts.

(¢) don't let other students use these
materials,



OBJECTIVES —-- Programmed Instruction No. 1 (Exposure)

The following are objectives in terms of student per-
formance; upon completion of the program, the student
should be able to demonstrate these abilities and skills:

10

2,

}:,é
O
o

11,

Without aild of reference to list the f/stops
of a camera.

Without aid of reference to list the two
systems of shutter speeds.

Without aid of reference to differentiate the
five classifications of outside light
conditions.

Without aid of reference to differentiate
between the four types of subject brightness.

Without aid of reference to define correctly
such terms as: visible light, incident light,
reflected light, refraction, ASA rating, film
speed, transparent, translucent, and opaque
mediums.

Given the normal conditions for exposure, but
without aid of further reference, to calculate
correct exposure from conditions which in part
or fully vary from the normal. '

Without aid of reference to answer questions
correctly concerning the function of the
shutter and f/stop.

Without aid of reference to make correct
choices on test items concerning increasing or
decreasing exposure by manipulating f/stops
and shutter speed settings.

Without aid of reference to demonstrate famil-
iarity with the ""double or half” principle by

‘writing combinations of f/stops and shutter

speeds which will give the same exposure.

Without aid of reference to give reasons for
selecting particular f/stops and shutter speeds.

Without aid of reference to calculate exposure
from conditions varying from the normal when
given only the ASA rating of the film.
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EXPOSURE PROGRAM
JOURNALISM 23%

This is a programed unit of instructions it is de-
signed to permit you to learn the subject matter
well if you follow directions closely.

Each numbered section is called a frame. Only one
frame is read at a time, and you must cover the
other frames below it with your cover sheet. The
asterisks (*) serve as a guide so you won't slide
the cover sheet too low.

In each frame you will be required to write in the
missing word or words before sliding your cover
sheet down Jjust far enough so that you can read the
correct a _ _ _ _ r below the question at the right-
hand side of the page.

o ow %

A~ answer

It is important that you write the answer in the
blank space before you move the cover sheet down to
¢ _. _ _ k the correct answer.

* #* 3t

4~ check

The instruction will be presented in sectlons with a
review at the end of each section. If you are in-
correct on any frame in the review, you will be
referred back to the proper f _ _ _ & bto review,

¥* + 3
5~ frame

This instruction concerns learning to set the camera
to achieve correct exposure of the film. By follow-
ing instructions and writing the missing word or
words 1n the blank space before checking your answer,
you will learn to achieve correct e _ _ _ _ _ _ e of
the film.

¥ o®

6~ exposure
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Be sure you read all of each frame. If the blank
appears in the middle of the frame, write in the
correct word or words, but always read all of each
f €.

[

#* #* *

7~ frame
CHARACTERISTICS OF LIGHT

First, you will need to understand some characteris-—
tiecs of light. Visible light represents only a small
part of the entire electromagnetic spectrum. For
your purposes, consider this electromagnetic spectrum
as being made up of all types of radiation, including
x=rays, radio waves, infrared rays, etc. Of this

entire spectrum, visible light represents a s _ _ _ 1
part.

#* #* 3

8~ small
v o e light makes up a small part of the

electromagnetic spectrum.

# % %
. Visible

This visible 1 _ _ _ t, however, is the part we use
in photography.

® % 0%
10~ light

All of this radiation making up the electromagnetic
spectrum travels in waves., Different types of radis-
tion have different wave lengths, ranging from cosmic
wave 1 __ 8 which are the shortest, to radio wave
lengths which are the 1 , te

I ¥ #*

1l= lengths
longest

Vieible 1 waves are relatively short.

# %

12~ 1l1light
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Each w length has its own color =-= but most
colors we see are actually a combination of wvarious
wave lengths.

& 3% *

1%~ wave

Light travels in a straight lines an illustration
would be the beam from a flashlight: so a beacon or
a searchlight which sends out a beam of light also
illustrates that light travels in a line.

* % ®
14= straight

Thinking back about light, the part of the electro-
magnetic spectrum we use in photography is

* %
15~ visible light

(If you were incorrect, refer to frames 8, 9O
and 10)

In photography we are concerned primarily with two
types of lights incident light and reflected a

# 3t 9%

16~ light

Incident 1light is light which falls upon a sceneg
therefore, light in a room which "falls' from a
source above would be light.

# L1 I
17= incident

The l1ight that 1s bounced back from a surface is

called reflected lights so light is that
which falls upon a scene, and that which bounces back
from a surface is light.

3 * #*

18-~ incident
reflected
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When light rays traveling in iines strike
any "substance,' they are either (1) transmitted
through it (2) reflected from it, or (%) absorbed by
it. In photography terminology, the '""substances” we
study in connection with the effects of light are
called mediums.

#0% *
19~ straight
(If you were incorrect, refer to frame 14)

When light strikes a substance and passes through it,

we say the light i1s transmitted. If this light is

undisturbed, the substance is called a transparent

medium. Air or clear glass would be an example of a
medium.

#* #* #*

20~ transparent

When 1ight passes through a transparent medium, we
say that the light is o

3t 3 3

2l transmitted

Light passing through a medium such as frosted glass
is also transmitted, but it is also diffused, so we
call this type of medium translucents; a medium which
doesn't disturb light is called s out
one which diffuses light passing through it is called

o

#* ¥* ¥*

22- transparent
translucent

A third type of medium, one which transmits no

s 1s called opaque. This medium may absorb
or reflect light, and examples of opaque mediuns
would be a table and a tile floor.

3* ¥* 3

2%~ light
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A black wool sweater and a wooden door would also be

examples of a/an medium.

* ¥* ¥*

24~  opaque
A pane of glass on a store front probably wouid be
a/an medium, but & dark stained-glass
window would be a/an medium.

3 * #*

25~ transparent
transiucent

A red brick wall which transmits no light would be an

example of a/an medium.,

* ¥* *

26= opaque
Of the three mediums, the medium does
not disturb the light, while the mediun

does not transmit light at all.

#* #* *

27= transparent

opague
Then the medium which transmits light but disturbs
(diffuses) it is the medium.

¥* * %

28- translucent

Remember the light which was ""bounced back' from a
surface? We called i% light.

3¢ * 3*

29~ reflected

(If you were incorrect, refer to frame 18)
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Reflected light has an important characteristic which
enables us to bulld certain optical equipment. When
one ray of light strikes a smooth surface, it will be
reflected at the same angle. That is, if a ray of
light traveling at a 45-degree angle strikes a smooth
surface, it will be reflected at a/an
angle.

¥ ¥ 3¢
20~ 45 degree

However, when the surface i1s uneven, the rays strik-
ing the surface are back at many differ-
ent angles, causing the light to be diffused or
scattered.

3 * 3*

31l= bounced, or reflected

Light striking a smooth surface at a given angle will
be reflected at the angles; but light striking
an uneven surface will be scattered at various
angles, and when it is scattered we say it is

o

* * #*

32—~ same, similar, given, etc.
diffused

When light rays strike a piece of glass at an angle,
they are bent. This bending is called refraction.
What actually happens is that the are bent
when they pass from a medium of one density.(airs
into a medium of another density (glass).

+* 3 *

3%- Tays

Refraction, then, is the of light rays as
they pass from a medium of one density to a medium of
another density.

3 ¥* *

34— bending
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25, We use the term refraction to describe light slowing
down as it hits the medium of heavier density (glass)
and speeding up in the air. This slowing down when
it hits the glass causes what we call

-4

* * *

25~ refraction, or bending

26, The principle of refraction makes it possible for us
to have lenses., The light is by the
camera lens, and this light forms an image on the
film inside the camera.

3 ¥# *

36= bent, or refracted

27, The refraction by the camera lens, or the bending of
the light, causes the light to form a sharp image on
the inside the camera, and this makes the
final picture sharp.

¥* 3 ¥*
3= f£ilm
REVIEW —-- Characteristics of Light
(Be sure you answer the review frames 100% correctly and
understand the concepts before you proceed to the next
unit.)
38. Looking back briefly, the part of the electromagnetic

spectrum which we use in photography is

o

#* * *

28- visible light

(If you were incorrect, refer to frames 9

and 10)
39, Visible light waves are relatively (short/
long) and visible light travels in a line.
st 3¢ i*
39..  ghort
straight

(If you were incorrect, refer to frames 12
and 14)
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Light which falls upon a scene is lights
light which bounces back from a surface 1is

1ight.

- # *

40~ incident

reflected
(If you were incorrect, refer to frames 17
and 18)
When light passes through a substance, the substance
(or medium) is said to be .
*  # %

41- transparent
(If you were incorrect, refer to frame 20)

Light may be transmitted through an absolutely clear,

or mediume it also may be transmitted
through a/an medium which diffuses it.
Light is not transmitted at all by the
medium.

¥* * *

42~ transparent
translucent
opagque

(If you were incorrect, refer to frames 22
and 2%)

Light striking a smooth surface is reflected at _

[<]

* 3* *

4%. the same angle
(If you were incorrect, refer to frame 30)

Rather than being reflected at the same angle, light
striking an uneven surface bounces back at many
angles, causing the light to be scattered or

&

¥ #* ¥*

4ho diffused



44, (Continued)

(If you were incorrect; refer to frames 31
and 3%2)

45, Light rays are bent when they pass through glass be-
cause the glass is of (lighter/heavier)
density than the air. This "bending' is called

¥ ¥* *

45. heavier
refraction

(If you were incorrect, refer to frames 34,
35; and 36)

DETERMINANTS OF EXPOSURE

46, Now that you are more familiar with the behavior of
light, we will investigate some principles of
exposure. We can define exposure as simply being the
amount of light reaching the film in the camera.
Exposure, then, is the ____of light entering
the camera.

* i *

46- amount

47, In this program you will learn to calculate exposure
without mechanical aids such as a light meter. Use
of this system of expesure calculation is limited to
outside light conditions. Three elements must be
considered in calculating correct exposure:

(1) outside light conditions
(2) subject brightness
(%) kind of film used

The photographer considers the three elements above
in order to gather the information necessary to sel
his camera for correct o

% #* *

4%-- exposure
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Outside light conditions, brightness of the
and kind of film must all be considered in calcu-
lating exposure.

* % %
48= subject
Kind of film, subject brightness, and outside

are the three kinds of elements to
consider in calculating exposure.

* * ¥*
49. light conditions
Besides outside light conditions and subject bright-

ness, another determining factor in exposure is
the o

* i ¥*

50~ film, or film used

The first of the three exposure determinants we will
discuss will be outside . In

order of their intensity, they are: Bright Sun,
Hazy Sun, Cloudy Bright, Cloudy Dull, and Open Shade.

# ®» @
5l= 1light conditions

The first, B S , desecribes outside light
conditions when the sky is bright blue; no clouds are
across the face of the sun, and shadows are dark and
sharp in outline.

* ¥* L3
52- Bright Sun

Our brightest light condition, then, is

L0

¥ ¥* L3

5%-. Bright Sun
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Since the next light condition is hazy but the sun is
still visible, it is termed H S . Here
there is a slight overcast of thin clouds; there is
still a great deal of bright lights there is very
little trace of shadows.

* %
54.. Hazy Sun
The light condition almost as bright as Bright Sun,

but characterized by & haziness or slight overcast
is o

* * *

55~ Hazy Sun

The next light condition has c¢louds but the sky is
still very bright, so we call this one C

B - The sky is overcast, probably with
fairly heavy clouds; although the sun can't be seen,
there is still a great deal of bright light: there is
very little trace of shadows.

* * #*
50- Cloudy Bright
When conditions are characterized by fairly heavy

clouds and/or overcast, but still having a great deal
of bright light, conditions are o

®  ®®
57- Cloudy Bright

The next light condition has very heavy clouds and
little light causing a dull appearance in the sky,
hence the term C D «» Clouds are thick
and the sky is stormy looking.

* * *
58~ Cloudy Dull

A stormy sky with thick clouds characterizes
_ light conditiouns.

# * 3t

59.. Cloudy Dull
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The last light condition category is easy to remember
because 1t is always in the shade, but cpen sky sur-
rounds the shade, so we call it O S .
Here our subject is in the shade of a buililding or
similar object, but there is still c¢lear, brightly
lighted sky around it.

¥* #* *
60- Open Shade
Lighting conditions for taking a photograph of a per-

son standing in the shade of a tree when the sky is
clear and brightly lighted are called o

* % %
6l= Open Shade

In this course, the student must learn several ele-
ments of exposure by memory, and oubtdoor lighting
conditions are included. Let's look at the five con-
ditions again:

Bright Sun
Hazy Sun

Cloudy Bright
Cloudy Dull

Open Shade
In the first two light conditions, the s____ can be
seen in the skys; in the second pair of light condi-
tions ¢ are seen in the skyy and in the last

light condition it is shady.

* * L2
62—~  Ssun
clouds

The first two conditions deal with a bright and then
a "not-so=bright" suns the second two conditions
first with light clouds or haze and then with heavy
clouds or haze; and the last condition with s 9
but with a bright sky.

6%~ shade
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The first condition is easy, since our brightest

light condition would have to have a Sur .
The next condition is not so bright, but we can stilil
see the sun, so it's called H Sun.

¥* 3* *

64~ Bright

Hazy

OQur brightest light condition and next to the
brightest in that order are and

* L *

65= Bright Sun
Hazy Sun

The second pair of light conditions have ""Cloudy' as
a key first word, as clouds and/or overcast skies are
a characteristic of both. The first features clouds,
but still a high degree of brlghtness9 so it appro-
priately is called C . obince the
second condition is not as brlghf9 it's called

C D o

* 3 5%

66~ Cloudy Bright
Cloudy Dull

The two "Cloudy' light conditions are, in the order
of their brightness, and

o

# * +*

o7- Cloudy Bright
Cloudy Dull

The last light condition, which doesn't have a part-
ner, deals with shady conditions. But since there is
open, brightly lighted sky around the shade, we call
the light condition o

* * ¥*

68~ Open Shade
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69, Our light conditions in which the sun is visible, in

order of their brightness, are and
. The pair that comes next, in order
of their brightness, are and

- And the lone and last light condition is

e

¥ 3 *

69~ Bright Sun
Hazy Sun
Cloudy Bright
Cloudy Dull
Open Shade

70. Subject brightness is our next consideration in calcu-
lating correct exposure., Subject brightness describes
the intensity of light reflected from subjects. Dif-
ferent degrees of subject brightness are:

Brilliant
Bright
Average
Dark

The four elements listed above describe _
brightness.

* #* *

70~ subject

71. The term "brilliant" describes subjects which have an
extreme amount of light reflectance, such as a sunlit
snow scene or & sunlit white beach. In fact, the
preceding examples of sun on snow and sand represent
the only subjects we would describe with the term

o

* #* 4*
71~ Dbrilliant
72, A bright subject would be considered brighter than
average, such as a girl in a white dress, or sunlight

on a lake., A white building in sunlight would also
be an example of a subject.

¥* #* *

72- Dbright



74,

75

76.

77

78,

An average subject would be characterized by such
things as a person, animal, or neutral-colored build-
ing. Youngsters playing ball on a grassy field would
most likely be subjects.,

¥* * *

7%= average

A dark subject is one that absorbs more light than it

reflectsy darker than average subjects would be a

dark-skinned person, a shaded landscape, a dark

building. A Black Angus cow would also represent a
subject.

P4~  dark

Our subject with the greatest light intensity, the
subject, is concerned only with sunlit
sand or snow, and we won't encounter those conditions
too often.

* 3 ¥*
75-=  brilliant

That leaves bright, average, and in order of
their intensity. '

¥ * *
76-- dark
The lighter than average category, but not brilliant

such as sunlit sand or snow, is the sub=-
ject, which is characterized by white objects.

* % %

77—~ bright
Common, non-white brightness would be considered in
the category, and anything darker than
this, such as a dark building, is in the
category.

¥* 3 3*

78~ average
dark
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The different degrees of subject brightness, in order
of their intensity, are:

(1)
(2)

2
(3)
(4)

* 3 *

79=  Dbrilliant
bright
average
dark

(If you were incorrect on any of the above,
pPlease review beginning with frame 63.)

The speed of film (its degree of sensitivity to

light) also affects exposure. When the film speed is
considered "slow',; considerable light is required for
correct exposure; whereas a '""fast™ film requires
little light for correct o

* 3 *

80—~ exposure

The slower the film, the more light required for
exposure; the faster the film, the light re-
quired for exposure.

* % ®

81~ 1less

Film speed 1s indicated by an index number called an
ASA rating. (The rating is assigned by the A.S.A.,
the American Standards Association). ASA, then, is a
rating of the film's o

#* #* *

82~ speed, or
sensitivity

Low ASA ratings such as 36 and 40 identify slow films:
high ASA ratings such as 400 and 500 identify
films.

* ¥ 3

83~ fast
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84, "Fast' means that the film requires light for
correct exposure, while ""slow' means that the fiim
requires light for correct exposure.

#* #* ¥*

84 less
mnore

REVIEW -== Determinants of Exposure

(As with the previous review, you must answer all of these
review frames correctly before you proceed with the next
unit. Be positive you understand the content in each frame)

85, Three elements used in calculating correct exposure
are: subject brightness, kind of film used, and
conditions.

+* 3* ¥*
85- outside light
(If you were incorrect, refer to frame 47)
86, You learned the outside light conditions by grouping
the first four into pairs, leaving a single condi-

tion. This last condition, although the sky arocund
it was brightly lighted, is called o

* 3 i

86~ Open Shade

(If you were incorrect, refer to frames 60

and 61)
87. The sun was visible I1n the first pair of conditions,
which are and o
*o*

87- Bright Sun
Hazy Sun

(If you were incorrect, refer to frames 52
through 55)
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In the second pair of light conditions clouds are
dominants these two conditions are
and o

* #* &

88~ Cloudy Bright
Cloudy Dull

(If you were incorrect, refer to frames 56
through 59)

Now please list the five outdoor light conditions in
order of their intensity:

1)

U A
R N

It 3 %*

89-~ Bright Sun
Hazy Sun
Cloudy Bright
Cloudy Dull
Open Shade

(If you were incorrect on any of the fiwve
answers in this frame, review frames 62
through €9)

Since we've reviewed outside light conditions, we
still must consider the other two elements used in
calculating exposure: _ brightness and kind
of ___ used,

3* ¥* L

90~ subject
film

(If you were incorrect, refer to frame 47)

We use the term to describe an extreme
amount of light reflectance, such as sunlit sand or
snow., Then the next category, brighter than average
as exemplified by white objects, is called o

¥* 3 #*

91= Tbrilliant
bright



(If you were incorrect, refer to frames 71 and
75¢ and frames 72 and 77)

92. The last two elements of subject brightness include
first, a subject of average brightness called

and second, a subject which is darker than average is
called

5
[~}

3 ¥*

ot
=

92= average
dark

(If you were incorrect, refer to frames 73 and
74)
9%, We've reviewed outside light conditions and subject
brightness, leaving kind of used as the last
of the three elements used in calculating exposure.

* * *

93~ film used
(If you were incorrect, refer to frame 47)

94, Concerning the film's speed, or sensitivity, a film

was called _ (slow/fast) if it required consid-
erable light for exposure.

¥ 3% *

94 gslow

(If you were incorrect, refer to frames 80
and 81)

95, The film's sensitivity is indicated by its
, which is an index of the amount of light
the film requires for proper exposure.

L3 * *

95. ASA rating

(If you were incorrect, refer to frames 82
and 8%)
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CAMERA SETTINGS

Now let's examine the two elements on the camera

which control the amount of light that strikes the
film. The amount of light reaching the is
controlled by the size of the lens opening and the
speed of the ghutter.

I .
96~ film
Exposure is controlled by (1) the size of the lens
opening and (2) the speed of the o
¥ #* 3

97~ shutter

(1) - Speed of the shutter and (2) size of the
work together to control exposure.

i #* ¥*

98-~ lens opening

The lens opening is adjustable, that is, it can be
made larger and s 0

3¢ ¥* 3

99.- smaller

When the lens opening is opened wide, more light
enters the cameray; but when the lens opening is
closed considerably, or "stopped down,"

light enters the camera.

3t i i

100~ 1less

The size of the lens opening is governed by what we
call the f/stop. For convenience we can consider the
£/ simply as the hole through which the 1light
passes. (We will refer to the lens opening as the
f/stop from here, since the opening is always set for
a particular size.)

* 3* *

101- f/stop



102,

105,

106.

188

When we take a picture, light passes through a hole
called the o

* ¥* 3*

102- f/stop

Considerable light enters the camera when the f/stop
is , (opened wide/stopped down). Then
little light enters when the f/stop is __

(opened wide/stopped down).

* ¥* ¥*

103~ opened wide
stopped down

The hole through which the light enters is the
s and on nearly all lenses it is a standard-
ized number.

i * #*

104- f/stop

Photographers must know the f/stop system in order
to be able to determine correct exposure. As a
student you will need to learn the standard f/stops
by memory. The standard f/stops are:

1 1.4 2 2,8 4 5.6 8 11 16 22 32

The small numbers at the left end of the scale repre-
sent large lens openingss; the big numbers at the
right end of the scale represent lens .
openings.

¥ 4 *
105= small
Actually the f/stops don't seem logical, because the
large numbers represent the small lens openings, and

the small numbers represent the lens
openings.

106~ 1large
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Keeping in mind this ""illogical' idea, small f/stops

represent lens openings, and large f/stops
represent ~lens openings.
3* * ¥*
107~ large
small

Since large numbers at the right are f/stops for
small lens openings, the small numbers at the left

are f/stops for lens openings.
¥* 3t ¥*
108= large

Each f/stop is actually a type of fraction of the
diameter of the lens diameter, so the larger the
f/number, the smaller the fraction of light enter-
ing. For example: £/22 could be thought of as 1/22
of the lens diameter compared with f/4, or 1/4 of
the lens diameter., Therefore, f/16 could be thought

of as of the lens diameter.
*  o® %
109~ 1/16
£/11 (or 1/11) would represent : (more/less)

light than £/2 (or 1/2), because 1/11 lens diameter
would admit less light than 1/2 lens diameter.

* %
110~ 1less

f/4 (or 1/4) would represent (more/less)
iight than £/8 (or 1/8).

3 H* 3t

11i~ more
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1 1.4 2 2.8 & 5.6 8 11 16 22 32

These standardized f/stops are spaced so that as you
move from left to right, the light is halved at each
number. For example: when you move from 1 to 1.4,
the light is halved. Therefore, when you move from
2 to 2.8, the light is (doubled/halved).

¥* #* *

112~ halved

When you move from 4 to 5.6, the light is halved,
and when moving from 5.6 to 8, the light is
(doubled/halved) again.

* L *

113= halved

Moving from 11 to 16 ___ (doubles/halves) the
1ight

* H* #*

114~ Thalves

Since moving from left to right halves the amount of

light entering the camera, moving back from right to

left doubles the light. Moving from 32 to 22 would

double the light, and moving from 11 to 8 would
(double/halve) the light,

] ¥* *
115~ double
When you move from 22 to 16 the light is doubled,

and moving from 16 to 11 the light is
(doubled/halved) again.

* #* #*

116~ doubled

Moving from left to right (from wide lens cpenings
to small lens openings) we are siowly closing the
lens opening, so at each number we are
(doubling/halving) the amount of light.

* # ¥*

117~ halving



118,

119.

120,

121 o

123,

fund
O
!SZ

Moving from right to left (from small lens openings
to wide ones) we are slowly increasing the amount of
light and therefore we are (doubling/
halving) the amount of light at each number.

3 * *
118~ doubling
1 1.4 2 2.8 4 5.6 8 11 16 22 32
Moving from 11 to 16 is moving toward a smaller lens
opening, and since this move is from one standard

f/stop to another, we have (doubled/
halved) the light.

* % %

119= halved

Moving from 8 to 5.6 is moving toward a larger lens
opening: this move is from one full f/stop to an-
other, so we have (doubled/halved) the
light.

3t 3 3

120~ doubled

Moving from 22 to 32 is moving toward a smaller lens
opening, so we have (doubled/halved) the
light.

3 ¥ *

121~ halved

Moving from 2.8 to 2 is moving toward a larger lens
opening, so we have (doubled/halved) the
light.

#* A W

122~ doubled

When we move from 16 to 22 we have
(doubled/halved) the light.

* 3 *

123~  halved



124, When we nmove from 11 to 8 we have
{doubled/halved) the light.

¥* ¥* *

124~ doubled

125, We will return to the double or half principle later.
Since you need to know the standard f/stops by
memory, 1let's look at an easy method: simply, every
other number is doubled:

) ey ——
1 1.4 2 2.8 4 5.6 8 11 16 22 32

and

— e e—
i 1.4 2 2.8 4 5.6 8 11 16 22 32

To remember the f’/stops3 then, we know that every
other number is o

3 3 I

125~ doubled

126, Remember that this system is merely to help you
memorize the standard f/stopss don't confuse it with
the double or half principle, because there is no
connection., This is given you merely so you can
memorize the f/stops more easily, or recall them
when necessary. The only two you have to learn are
1 and 1.4, then since every other number is doubled,
the next will be:

—
1 1.4
*o® %
126- 2

127, Let's fill in a few more f/stops by the method of
doubling every other number:
/—-—-‘_"—\\
1 1.4 2

3 ¥ k3

127- 2.8
m



o
O
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128. The only exception we get is when we double 5.6 and
get 11. ©Since this does not follow the rule, you
will have to memorize the f/stop

*  ® %
128- 11

129. Let's finish the series of f/stops, beginning in the
middle:

5.6 8 11

* ¥* ¥*
129~ 16
22
A2
130, Now let's do several f/stops:
1 1.4 _ 2.8, _ 5.6.,,_ 11 __ 22 __
* * W*
130=- 2
i
8
16
32
1%31. The other f/stops, then, will be:
T . 2 ___ 4 __ 8 __ 1 _ 3
' % *
131~ 1.4
2.8
5.6
11
22

1%22. The complete series of standard f/stops is:

* P *

132" .19 loq"g 29'2089 q"g 5e6$
89 llg .].69 225 52

(If you were incorrect, review beginning with



133,

154,

135,

136.

194

frame 1253 do not proceed with the next unit
until you answer frame 132 by memory)

We use the term ""standard' to describe the series
of £f/stops commonly found on our cameras, each of
which will double or half the light. The maximum
(wide open) lens opening of a camera may not be a
standard £/%.5 and f/4.5. You must remember that
moving to one of these f/stops would not fully
double or halve the light entering. If you used a
camera with £/6.7 as the maximum lens opening, a
£/6.7 setting would not be a f/stop.

* * *

1%3%.- standard, or ""full’, etc.

Besides the f/stop there is only one other major
setting ~-- the shutter speed. A camera's shutter
is a device which controls the length of time the
light is admitted through the lens. So, while the
f/stop controls the size of the lens opening, the
shutter controls the of time the lens stays
open.

¥ O*
134~  length

We have two systems of shutter speeds today, and it

is necessary for you to learn both systems. In both
systems the numbers represent fractions of a second.
The older system is:

1 2 5 10 25 50 100 250 500 1000
The "1" above represents a shutter speed of one

second, but the remaining numbers represent
£ s of a second, such as 1/2, 1/5, etc.

SR

135~ fractions
The newer system differs slightly:
1 2 4 8 i5 %0 60 125 250 500 1000

[

Here again the "1" represents a full second of time,
but the other numbers represent fractions of a o

3¢ ¥* #*

136~ second



137,

138,

139,

140,

141,

195

Since the numbers represent fractions of a second,
the big numbers at the right, such as 1/500th would
be very fast, therefore the lens would be open a
very short time. However, the small numbers at the
left, such as 1/15th would be fairly slows therefore,
the lens would be open a time .

3 3 ¥*

1%37- long

Most new cameras use the new system, but some new
cameras such as the Graflex press camera still use
the o0ld system of shutter __ « Therefore, it
is necessary to learn both systems. :

* * 3

128~ speeds

Shutter speeds are easy to remember, as they tend to
double at each step as they progress from left to
right. From 1/15 to 1/3%0 would be and
from 1/30 to 1/60 would be .

I ¥* »*
139~ double
double

Both systems of shutter speeds end with 250, 500

and 1000. In the o0ld system multiples of 5 are com-
mon. Notice that after it begins with 1 and then 2,
it goes from 5, 10, 25, 50 and 100,

In the 0l1ld system try filling in these blanks:
1 2 5 o 250 500 1000
140~ 10 25 50 100

The first three speeds in the old system are:

©
aeran

* 3% L

141~ 1 2 5



142,

143,

145,

146,

196

Since 250, 500 and 1000 are common to both systems
as the last three speeds,; you should remember these
easily. ZLet's see if you know the old system up %o
that point: :

250 500 1000

42~ 1 2 5 10 25 50

1 2 4 8 .15 20 60 125 250 500 1000

In the newer system 15 is a dominant multiple after
beginning with 1, 2, 4, and 8, it proceeds from 15,
30, 60 and 125, With 15 the dominant multiple, the
speeds almost double each time, and the last three
speeds it has in common with the old system are:

® % #*

143- 250 500 1000
Without reference to the series above, see if you
can fill in the blanks in the newer series of shut-
ter speeds:

1 2 4 8 ' 125 250 500 1000

———— o— ——

3 * L
44~ 15 30 60
Now try some other parts of the newer system:

1 15 1000

%* ¥* *

145- 2 4 8 20 60
125 250 500

Now £fill in the entire newer system of shutter
speeds:

146- 1 2 4 & 15 30 60
125 250 500 1000



148.

149.

197

As is true of the f/stop scale, as you proceed from
one shutter speed to another, you are either doubling
or halving the light entering the lens at each step.
For example, the shutter is set at 1/500th, to double
the light it must be moved to 1/250th. Now, if the
shutter is set at 1/30th, to halve the light it must
be moved to 1/60th.

If the shutter is set on 1/125th and you want to
halve the light, you would move it to 1/___ th.

*o® %

147- 1/250th

If the shutter is set on 1/60th and you want to
double the iight, you would move it to 1/__th.,

* % %
148~ 1/30th

let's diagram this double or half principle for both
the f/stops and shutter speeds, using only the newer
shutter speed system. Study this diagram carefully
so you will understand when the light is doubled and
when it 1s halved.

shutter speeds:

1 2 4 8 i? 30 60 125 250 500 1000

-

S

each step halves each step doubles the
the 1light light

f/stops:

1 1.4 2 2.8 4 5.6 8 11 16 22 22

=~ <:

each step halves each step doubles the

the light light

When we move the f/stop from 2 to 2.8, we .
(double/halve) the light. When we move the f/stop
from 22 to 16, we (double/halve) the light.

® ® %
149~ Thalve
double

L



198

150. When we move the shutter speed from 1/125th to
1/60th, we (double/halve) the light; when
we move the shutter speed from 1/15th to 1/30th, we

(double/halve) the light.

*o® ¥

150~ double
halve

151. Now, when we move the f/stop from f/8 past £/11 to
f/16, we have (doubled/halved) the light
twice, or we could say that we now only have 1/4 as
much light.

¥* 3 *

151- halved

152, When we move the shutter speed from 1/60th past
1/30th to 1/15th, we have (doubled/
halved) the light twice, or we could say that we
now have four times as much light.

3* ¥* *
152~ doubled

153, Bhutter speeds do the same thing in controlling the
amount of light entering the lens that the f/stops
do. With both when we move one step to the left or
right, we are either doubling or the
light.

* * *

153= halving
REVIEW --- Camera Settings
154, Exposure, which is the amount of __ reaching

the film, is controlled by two camera settings:
(1) and (2) o

% O#® ®

154- 1ight
f/stop
shutter speed

(If you were incorrect, refer to frame 96
and frames 97, 98, 101 and 102)



155.

156,

1

|

199

By now you should have the standard f/stops memo=-
rized. List them below, beginning with wide iens
openings at the left:

155- 1 1.4 2 2.8 4 5.6 8
11 16 22 32

(If you were incorrect, refer to frames 105
through 111, and 125 through 13223 do not
proceed to the next frame until you are
100% correct on this frame)

Answer the following problems with ""doubled” or
"halved', Work the five problems, then check your
answers at the end:

A, Moving from £/4 to £/5.6 the light.
B. Moving from f/16 to f/22 the light.
C. Moving from £/8 to £/5.6 the light.
D. Moving from f/2 to £/2.8 ___ the light.
E. Moving from f£f/16 to £/11 _ the light,

#* * %*

156~ A, halves
B. halves
C., doubles
D. halves
E, doubles

(See next page for review frames)

(If you were incorrect on more than one of the
problems, review frames 112 through 124
don't proceed to the next frame until you
understand this double or half principle.)

Moving from one standard f/stop to another either

or the amount of light entering
the lens. But settings such as £/3%.5 are not
f/stops.
3% # *

157- double or half
standard



159.

160,

iel.,

200

Now list the series of shutter speeds for the old
systems

cmm s s ez e pree—

3 I 3

158- 1 2 5 10 25 50 100
250 500 1000

(If you were incorrect, review frames 135, 140,
141 and 1423 do not proceed to the next frame
until you are 100% correct)

List the series of shutter speeds for the new
systems:

150- 1 2 4 8 15 30 60
125 250 500 1000

(If you were incorrect, refer to frames 136,
4%, 144, 145 and 1463 do not proceed to
the next frame until you are 100% correct)

Moving the shutter speed from 1/250th to 1/125th

would (double/halve) the light, and movin
from 1/60th to 1/30th would (double/halve%
the 1ight.
* * %
160~ double =~ double

(If you were incorrect, refer to frames 147,
148, 150 and 152)

CALCULATING EXPOSURE

The PRINCIPLE OF DOUBLE OR HALF is the KEY TO
EXPOSURE. Besides being utilized in proceeding from
one f/stop to another, and from one shutter speed to
another, it is also used with subject brightness and
with outdoor light conditions. The main rule we use
in exposure, then, is the principle of or

* i I

161~ double or half



162,

163,

164,

165,

201

With subject brightness, the light is either doubled
or as you move from one to another:

Brilliant
11ght halved

- Dark ‘EyAVQFage Bright
light doubled

¥* 3% 3*

162~ halved

Light intensity is doubled when you move from aver-
age to bright, so when you move from bright to aver-
age, the light is . When you move from

bright to brilliant, the light is

W* ¥* ¥*

163~ halved
doubled

The same principle is true with light conditions:

Open Shade Cloudy " Hazy Bright
(or) Bright Sun Sun
Cloudy Dull - — S
11ght doubled light halwved

When you move from Cloudy Bright to Hazy Sun, the
light is doubled, but when you move from Bright Sun
to Hazy Sun, the light is .

You will note that Open Shade and Cloudy Dull repre-
sent the game light intensity; so when you move from
Open Shade to Cloudy Bright, the light is doubled,
and when you move from Cloudy Dull to Cloudy Bright
the light is o

* 3 3

164~ Thalved
doubled

The double or half principle holds true for all of
the elements of exposure we have discussed: (1)
outdoor light conditions, (2) subject brightness,
(%) f/stops, and (4) .

# ¥ %

165= shutter speeds



168.

169,

202

You may now use Panel 1 located at the end of this
program for reference; tear it out if you wish so
that you may refer to it as you proceed through the
frames. In order to use these four elements listed
on Panel 1 in calculating correct s we
must have some additional information.

¥* * ¥*

166~ exposure

The additional information we need in order to cal-
culate correct exposure is furnished either on a
data sheet enclosed with each roll of film, or is
printed on the outside of each roll of film. Two
places we may find this information are: (1)
printed on the outside of each roll of film, or (2)
on a enclosed with each roll of film.

* ¥* *

167~ data sheet

This information will give you the proper f/stop and
shutter speed settings for average conditions: for
example, these settings are for average conditions
for Verichrome Pan film:

Bright Sun=---Average Subject==-f/16-~=-1/125th sec,

This means that for this particular film when you
have Bright Sun and average subject brightness, for

exposure the camera should be set at f/ and
1/ th sec.
+* 3 ¥*
168 f£/16
1/125th

From frame 168 we found that Bright Sun and Average

Subject were considered as average or normal condi-
tions. This brings up the question: ""What do we do

if the conditions are not _ 7

* %

169- average, or normal



172.

17%.

Obviously all conditions won't always be normal:
therefore, we will use the double or half principile
to adjust our exposure. To do this we must begin
with normal conditions given either on the data
sheet enclosed with each roll of film, or given by
being printed on each of o

#* 0 ® %

I?Om roll
film

Let's keep the same normal conditions used previous-
ly: for Bright Sun and average subject (normal con-
ditions), set camera on f£/16 at 1/125th sec. But
now suppose that our actual conditions are Bright
Sun but with a bright subjects our camera is set on
1/125th sec. for the shutter speed and our

is the unknown factor.

* * *

171- £/stop

Since our light has been doubled by the bright sub-
ject, we will need to close the lens opening more to
coupensate for the brightness. ©Since the incoming
light has been doubled; we will h the light
by moving from the normal f/16 to f/22. Our settings
for these light conditions then will be 1/125th sec.
at £/22,

+# ¥ #*

172=- halve

With the same normal data, a new situation is Cloudy
Bright, average subject, 1/125th sec. We need %o
determine the f/stop. ©Since our light conditions
have moved two places down the scale, the light has
been halved twice, or our light is one-quarter of
the normal. This means we will have to

the incoming light twice by opening the lens two
f/stops, from the normal £/16 to £/8. Our settings
for this picture then will be 1/125th sec. at /8.

%* ¥* #*

17%- double



174,

175,

176,

177

204

With the same normal data, we'll change both vari-
ables: Cloudy Dull, dark subject, 1/125th sec.

What is the f/stop? The Cloudy Dull conditions have
halved our light three times and the dark subject
has ___ the light once, totaling four times
the light has been halved. This will require in-
creasing the light by four f/stops, doubling the
light each time==-from the normal f£/16 to f/4.

* 3 #*
174= halved

You will notice that in each of the previous exam-
ples after we have determined how many f/stops our
adjustment will have to be, we began counting from
£/ s which is normal for this film.

* it ki3

175~ £/16

Try another situation: with the same normal data,
we have Hazy Sun, brilliant subject, with 1/125th
sec. What is the f/stop? Hazy Sun has halved the
light, but the brilliant subject has doubled the
light twice: therefore, once of the "doubles”
cancels the ""halve", and we still have the light
doubled once. Therefore, our f/stop moves from the
normal f/ to £/22 in order to _ the in~
coming light.

3 I %%

176~ f£/16
halve

Each time we calculate exposure, we have to deter-
mine the extent to which outside conditions and sub-
ject brightness have varied from normal conditions
so that we can set the and

— of the camera. We determine this wvariation
from normal in terms of ""doubles' or "halves' of
light, and compensate for the variation by using new
camera settings.

* %

7
4

177~ f/stop
shutter speed



178, If we wish to retain a standard f/stop, we may
change our shutter speed instead to compensate for
variations in light conditions. Again we must use
the double or half principle. Using the same normal
information (Bright Sun, average subject, £/16 at
1/125th sec), let's say our conditions are Hazy Sun,
dark subject, and the camera is set on f£/16. What
will our shutter speed be?

The Hazy Sun halves the light: the dark subject
halves the light againi; so we need to double the
light twice to compensate. Since f£f/16 is normal, no
change is required here. To d the light
twice by manipulating the shutter speed, we will
move it from the normal 1/125th sec. past 1/60th sec.,
to 1/30th sec.

3 * 3

178= double

179. Now take light conditions as in frame 178, but
change the f/stop: conditions are Hazy Sun, dark
subject and the camera is set on £/8. What is the
shutter speed?

The Hazy Sun halves the light., and the dark subject
(doubles/halves) the light again, total-
ing two halves of light: but since f/8 has already
doubled the light twice (normal is f£/16), the dark
light conditions have been equalized, hence the
shutter speed will be the normal 1/125th sec.

¥* * ¥*

179~ halves

180. Now you can try a few problems to find either the
correct f/stop or the correct shutter speed for the
given conditions. Use Panel 1 for reference until
you are instructed to work without it.

Normal conditions for all problems are: Bright Sun,
Average Subject, £/16, 1/125th sec.

Bright Sun  Average SubJject 1/125th sec. £/

cacrac——

# #* 3*

180- f£/16



181,

183,

185,

186,

187.

206

Bright Sun Bright Subject 1/125th sec. £/
* * 3+
181~ f£/22
Cloudy Dull Bright Subject 1/125th sec. £/
* +* *
182~ f/8
Bright Sun Dark Subject 1/250th sec. £/

* 3 *
183~ £/8

Open Shade Average Subject f/16 1/ sec.
* #* *

184~ 1/15th
Bright Sun  Bright Subject £/16 1/ sec,
* ® ¥
185~ 1/250th
Hazy Sun Dark Subject £/11 1/ Sec.
® o %
186~ 1/60th
(If you were incorrect on more than one of the
above problems, review beginning with frame
170)
Now without referring to Panel 1 or other data, see
how you can work from memory on varying situations:
our normal data for this will be: Bright Sun,
average subject, 1/125th sec. at £/16.
Bright Sun Dark Subject 1/125t%h sec, £/

% # *

187~ £/11



188,

189 o

190 -]

191.

192,

193,

Cloudy Bright

Cloudy Dull

Cloudy Bright

Bright Sun

Hazy Sun

Bright Sun

207

Average Subject  1/125th sec. £/__
* 3 ¥*
188~ f/8
Bright Subject 1/125th sec, £/ __
* * *
18- f/8
Bright Subject 1/60th sec, £/

* ¥* %
190~ f/16
Brilliant Subject £/16 1/ sec.
®  # 0%

191- 1/500th

Dark Subject £/16 1/ SecC.

®  ® 4

192- 1/30th

Bright Subject f/11 1/ secC.

* #* *

193~ 1/500th

(If you were incorrect on more than one of the
frames from frame 187 to 19%, study Panel 1
again and review from frame 170 to frame 179
until you can work the above frames correctly)



208

SETTINGS GIVING THE SAME LIGHT

194, As either f/stop or may be manipu-
lated to adjust incoming light to achieve correct
exposure, several combinations of f/stops and shut-
ter speeds are available to the photographer. For
example: f/8 at 1/60th sec. may be changed to f/11
at 1/30th sec. and the same amount of light will be
entering the lens.

3 ¥#* *

194~ shutter speed

195, The combination of f/stops and shutter speeds used
is the photographer's choice. Obviously, the shut-

ter speed must be f enough to stop normal
movement of subjects and to control any camera move-
ment --- about 1/125th sec. is sufficient. However,
for faster action, more shutter is necessary.
* #* k3
195~ fast
speed

196, Also, remember that it is difficult to hand-hold a

' camera at shutter speeds slower than 1/60th sec. So
to have passably sharp pictures without camera move-
ment, you should use a shutter speed of at least

3% ¥* *

196""‘ 1/60th SeC LAY
up to 100th, etc.

197. The choice of f/stop depends upon the type of '"depth
of field" desired; depth of field is simply the dis-
tance between the points nearest and farthest from
the camera which are in clear focus in the picture.
Literally, then, all things in the picture which are
in clear focus are within the of o

* ¥* *

197~ depth of field



198 °

199,

200,

201.

202,

20%.,

209

As the lens opening is made smaller, the depth of
field becomes greater, and as the lens opening is
made larger, the depth of field becomes

* 3* ¥*

198~ smaller

This means that the depth of field becomes greater
when the f/stop number is made greater, such as with
an f/stop of %2 or 223 the depth of field becomes
smaller when the f/stop number is made smaller, such
as 4. So a small f/number such as f/l.4 gives a
small depth of field, and a large f/number such as
£f/22 gives a depth of field.

ki #* *
199~ 1large, or great, etc.

An f/stop of £/2.8 would give a relatively
(large/small) depth of field.

*» ¥* *
200~ small
An f/stop of £/22 would give a _ (large/small)
depth of field.
3 * *
201~ large

Considerable depth of field is usually called a
"long' depth of fieldy; and logically very little

depth of field is called a depth of field.
* % %
202~ short
£f/4 would give a depth of field, and f/16
would give a depth of field.
3 * *

203~ short, or small
long, or large



204, Depth of field is decreased when the camera is
focused at a short distance away, so a camera
focused at a relatively long distance would give a

(longer/shorter) depth of field than when
focused at a short distance.

3* 3* ¥*

204~ longer

205, Certain pictures such as landscapes and buildings
probably would require long depth of field. However,
in some pictures where the photographer wanted to
de-emphasize undesirable background or give more
attention to the main subject in the foreground, he
might seek a of o

E

205~ short depth of field

206. If a photographer wished to eliminate the background
in his picture and has a choice of two f/stops, he

would use (f/2 or £/22).
% % %
206~ f/2

207. In most cases the photographer compromises with a
medium shutter speed, such as 1/125th sec., and
f/stop around the upper-middle of the f/stop series,

such as f/ (£/4 or £/32 or £/16).
* * *
207- £/16

208. Let's look at combinations of f/stops and shutter
speeds which will each admit the same amount of
light through the lens. The following combinations
give the same amount of light:

1/125th sec. at £/16 1/60th sec. at f£/22
1/250th sec. at f/11 1/30th seec. at £/32
1/500th sec. at £/8

All of the above combinations will give the
amount of light.

208~ sane



209,

210,

211,

215 =]

214,

211

We'll say our correct settings are 1/250th at £/16;
we change to £/11 and then must change our

so that this new combination will admit the
same light as the old combination. Since the change
to £/11 has doubled the light, we must halve the
light with our shutter speed; therefore, we move
from 1/250th sec. to 1/500th sec., giving us a new
combination of f£/11 and 1/500th sec. which admits
the same light as 1/250th at £/16.

* -H- ¥*
209= shutter speed
Our settings are 1/125th sec. at £/223 we change the
shutter speed to 1/250th sec., so we have halved the
lighty in order to d the light with the

f/stop to compensate, we change it to f£/16, giving a
new combination of 1/250th sec. at £/16.

* L3 £
210~ double.
1/125th sec. at £/8 = 1/250th sec. at £/ .
#* #* ¥
211- £/5.6

1/125th sec. at £/8 = 1/250th sec. at £/5.6 =
1/500th sec. at £/ o

L * *
212~ f/4
1/125th sec at £/8 . 1/60th sec. at £/11
1/250th sec. at £/5.6 1/30th sec. at £/16
1/500th sec. at £/4 1/15th sec, at £/ o
¥* L) *
213~ f/22

Next change f/stops and calculate new shutter speeds
in order that the new combination of settings will
give the same 1ight:

1/60th sec., at f£/16 1/ sec, at £/22.

i

* ¥ 0%

214~ 1/30th



215,

216,

212

1/60th sec. at £/16
1/30th sec., at £/22
1/ sec. at £/32

¥ % %
215~ 1/15%th

Now £ill in the blanks in the combinations of
settings which will give the same light:

1/125th sec. at f£/11 1/ sec. at £/16
1/250th sec., at £/ 1/ sec., at £/22
1/500th sec., at £/

¥* * *

216- 1/250th sec. at £/8
1/500th sec. at £/5.6
1/60th sec. at £/16
1/30th sec. at £/22

(If you were incorrect on any of the four
responses, review beginning with frame
208y do not proceed to the next frame
until you are 100% correct.)

REVIEW ~== Settings Giving the Same Light

217

218,

219.

When hand-holding a camera, to eliminate camera
movement one should use a shutter speed of at least

o

% ¥ *

217~ 1/60th sec.
(If you were incorrect, refer to frame 196)

The photographer's choice of f/stop depends upon the
of he desires.

*  ® %
218~ depth of field

The f/stop giving the shortest depth of field is
(£/11 or £/16 or £/8).

* * *

219~ £/8
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(If you were incorrect on frame 219, refer to
frames 199 through 203%)

220, TPocusing the camera on an object a short distance

away would produce a ___ (short/long) depth of
field.,
#* * *
220= short

(If you were incorrect, refer to frame 204)
221, The following combinations of settings will admit
the same amount of light through the camera lens:
(Check answers after question F)

1/ sec, at £/16

A,  1/125thisee. .at £/11 D. 1
B. 1/250th se¢. at £/ __ E. 1/ sec. at f/22
C. 1/500th sec. at f£/___ F. 1 _ sec. at £/32
* % %
221- B, f/8

C. f£/5.6

D. 1/60%th

E. 1/30th

F. 1/15th

(If you were incorrect on any of the above,
review beginning with frame 208; do not
proceed to the next unit until you are
100% correct)

"RULE OF THUMB'" FOR EXPOSURE

222. One last method of calculating exposure gives the
photographer a quick check on other exposure meth-
ods. It is also particularly useful when you have
no data sheet with your film.

This method uses only one item of information ---

the ASA rating of the film being used. For Veri-

chrome Pan film, the ASA rating is 125. This sys-
tem, then, requires only one item of information,

the of the film.

* * *

222~ ASA rating
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22%, This method === usually called the "rule of thumb"
for exposure --- states that when conditions are
normal (Bright Sun, average subject), SET THE F/STOP
AT F/16 AND CONVERT THE ASA RATING INTO A SPEED,
With this system, then, with normal conditions we
set the camera at f/16 and convert the ASA rating
into a o

¥* * *
22%= gpeed
224, Using Verichrome Pan film (ASA 125) when conditions
are normal, we set the f/stop at £/16 and convert
the ASA ratlng to 1/ sec., The £/16 is a
constant with this system°
* W *
224~ 1/125th
225, If conditions are not normal, the double or
principle comes into effect to give you compensated

f/stops or shutter speeds.

® O #
225~ half

226, When ABA ratings won't convert to exact speeds for
your camera, take them to the nearest speed. For
example: your camera has speeds of 1/250th sec. and
1/500th sec.; your film is Kodak Tri-X (ASA 400)9

convert the ASA 400 to 1/400th se¢. - but on your
camera it will be 1/ sec¢. at the constant of
£/

* Ok %

226~ 1/500%h
£/16
227, Whether your camera uses the old or new system of
shutter speeds won't affect the exposurey 1/100th
sec, and 1/125th sec. are so close together that
exposure will be virtually the same. This is tirue
of all variations hetween the two systems.

_as ]/50 h secc on the 01d Sybtema

* * %

227- game
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230,

231,

215

Let's take the last few frames for a brief review:

Using the rule of thumb for exposure when conditions
are normal and your film ASA is 250, your f/stop

would be ¢ and your shubtter speed o
* ¥* #*
228- f£/16
1/250th
(If you were incorrect, refer %o frames 223
and 224)
The ASA rating refers to the of the

film,
* %%
229~ speed, or sensitivity

(If you were incorrect, refer to frames 80,
81 and 82)

Given normal conditions of Bright Sun, average sub-
ject, 1/125th sec. at f/16:

A. Hazy Bun B. Open Shade
Average Subject Bright Subject
1/250th sec. £/11
£/ _ 1/ sec.

* ¥* *

230= A~ £/8
B~ 1/60th

(If you were incorrect, refer to frames 170
through 179)

An f/stop of £/32 would give a (long/short)
depth of field.

231~ long



2352,

1/60th sec. at £/5.6 = 1/125th sec. at £/ .
1/%0th sec. at £/8 = 1/ sec, at £/il.

¥* * ¥
032 f/4
1/15th

(If you were incorrect, refer to frames 208
through 216)

N3
[
[0}



LIGHT CONDITIONS

Bright Sun
Hazy Sun
Cloudy Bright
Cloudy Dull

or
Open Shade
£/stops 1 l.4 2
shutter
speeds 1 2 4 8

frnt

o

PANEL 1

SUBJECT BRIGHTNESS

Brilliant
Bright
Average

Dark

2.8 4 5.6 211 16 22 32

15 30 60 125
(newer system)

250 500 1060



APPENDIX A-ITIT
DATA FOR PILOT STUDY ~-- FLASH PROGRAM
School of Journalism, Oklahoma State University

In order to work the program on the use of flash in pho-
tography, you need to know a few basic principles of

exposure. Keep this page handy for reference while you
are working the program --- and you may also refer to it
when you are taking the test over the program. ‘

Exposure is simply the light reaching the film in the
camera., 1t is controlled by (1) the shutter speed, which
is the length of time the lens remains open to admit 1light,
and (2) the f/stop, which is the size of the lens opening
which admits light.

In summary, the time the lens is open (shutter speed), and
the size of the lens opening (f/stop), work together to
control exposure (amount of light reaching the film). In
this program only the f/stop will be manipulated to con-
trol the incoming light for proper exposure.

A partial series of standard f/stops is:
£/2.8 £/4 £/5.6 £/8 £/11 £/16 f/22

The left end of this scale represents the largest lens
openings, hence f£f/2.8 would be the maximum lens opening on
this scale. The right end of the scale represents the
smallest lens opening, with f£/22 being the minimum lens
opening on this scale.

As you can see by the arrows on the scale below, as f/
stops are changed from one to another, exposure is either
doubled or halved., Proceeding from left to right (from
large opening to smaller opening), the light is halved at
each f/stop. When proceeding from right to left (from
small lens opening to larger opening), the reverse is
true, as the light is doubled at each f/stop.

£/2.8 £/4 £/5.6 £/8 £/11 f/l6 f/22

each f/stop each f/stop
halves the light doubles the light

218
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We use the terms "open® as referring to making the lens
opening bigger, and '""closing" or ""stopping down' as
referring to making the lens opening smaller.

One term you need to know is "ASA rating,' or "ASA index."
This is a rating of the sensitivity of film, which indi-
cates whether 1t requires a small, medium, or large amount
of light for correct exposure.

Films of ABA 20 to ASA 80 are called "slow,' and require a
large amount of lighty; films of ASA 100 to ASA 160 are
medium and require a medium amount of light; films of

ASA 200 to ASA 500 and above are fast and require little
light.
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Light Used in Photography
1. Visible light (a)

2. Incident light (b)

3, Reflected light (c)

4, Refracted light (4)
Substances Through Which Light
Is Transmitted or Not
Transmitted

1. Transparent medium (e)

2. Translucent medium (f)

3, Opaque medium (g)

tandard Camera Settings
1. f/stops (h)

2. Shutter speeds (i)

TO ACHIEVE KNOWLEDGE OF:

Definitions
of Technical
Terms

*

#*

(* denotes behavioral

e-1
-1

g=1
h-1
i--1

outcomes)

TABLE OF SPECIFICATIONS
OBJECTTIVES

Specific
Facts

* d-2

* h-?2

¥ i=2

Principles
and
General-
izations

ABILITY OR SKILL TO:

Comprehend Apply
Various Prin-
Kinds of ciples
Data and
Conditions

Lt

* fo4

tec



Exposure (J)

Components of Exposure

1. Subject brightness (k)

2. Outdoor light conditions

(1)

2, Film speeds,
Double or Half
Principle of Light

1. Used with f/stops

2, Used with shutter

5. Used with subject
brightness (p)
4, Used with outdoow
S
conditions {g)
5. Used to Calculate
Exposure (1)
5. When Necessary to

ratings (m)

TABLE OF SPECIFICATIONS
O JECTIVES
TO ACHIEVE KNOWLEDGE OF ABTILITY OR SKILL TO:
Definitions Specific Principles Comprehend Apply
of Technical Facts and Various Prin-
Terms General- Kinds of ciples
izations Data and
Conditions
* -1 * g2 * -3
* k-4
* 1.2 * 14
* m-1 ¥ m-2 * m-3 * m-5
{n) * n-3 * -5
speeds (o) * o=z * 0=5
¥ p-3
light
w q:” §
# T
o S
N
Use (=) * 5.3 N



EXPOSURE TEST TABLE OF SPECIFICATIONS
CONTEDNT OBJECTIVES
TO ACHIEVE KNOWLEDGE OF: ABILITY OR SKILL TO:
Definitions Specific Principles Comprehend Apply
of Technical Facts and Various Prin-
Terms General- Kinds of ciples
izations Data and
Conditions

Data for Correct Exposure

When Conditions are Normal (%) * =2

Determining Exposure When

Given Only Light Conditions

and Type of Film (u) * u-3 # u=5

Combinations of f/stops and

Shutter Speeds Giving the

Same Light (v) ® v-5

Reasons for Choosing Particular

Combinations of Camera Settings

1. Depth of Field (w) ¥ ow-1 * w-3 ¥ w-5
2. Action, camera movement
(x) * x-3

¢ee



Behavioral Outcomes
Exposure Test

On all 1" level behavioral outccmes (Definitions of
Technical Terms), to demonstrate a knowledge of correct
definitions, the student will either (1) be given the term
and from a set of alternatives select the correct example,
attribute, or property of the term, or (2) he will be
given an example, attribute, or property, and from a set
of alternatives will select the correct term. This pro-
cedure will not be repeated, but will be understood with
each of the behavioral outcomes at this level,

a-2, Given several elements of the electro-
magnetic spectrum, to select the element
used in photography.

b-1, To correctly define incident light.

b-4., Given alternative conditions, to correctly
select the condition which represents inci-
dent light.

c-2, Given examples of light striking a smooth
and & rough surface, to respond whether
the 1light is changed or unchanged when it
is reflected,

d-1. To correctly define refracted light.

d-2, Given several conditions, to correctly
select the condition causing refraction.

d-%., Given an example of a subject being
recorded sharply on film, from given
alternatives to correctly select the
¢lement causing this sharpness.

e-1. To correctly define a transparent

medium.
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Given alternative types of mediums, to
correctly select the transparent
medium.

To correctly define a tramnslucent
medium,

Given alternative types of mediums, to
sorrectly select the translucent medlum.
To correctly define an opaque medium.
Given alternative types of mediums, to
correctly select the opaque medium.

To correctly define f/stop.

Given a series of f/stops, from given
alternative f/stops to select the one
which should come next in the series.
Given a series of f/stops, to select
from given alternative f/stops the one

which does not belong in the series.

Given alternative f/stops, to select
the one which admits the most light,

:

and the one which admits the least
light.

To correctly define shutter speed.
Given alternative series of shutter
speeds, to select the correct series,
(These may be either old or new
series. )

Given alternative shutter speeds, to



T
et
o

P

L

k‘: b é"l" o

Lbis

o
Ny
h

select the one which admits the most
light, and the one which admits the

least light. (These may be either the
0old or new series.)

To correctly define exposure.

Given several combinations of wvariables,
to select the combination used to calcu-
late exposure.

Given several alternatives, to select

the correct one to use together with
subJect brightness and outdoor light
conditions to determine correct

exposure.

Given the name of one of the five types
of outside light conditions, to select
from several given alternatives a set

cf conditions of subject brightness which
correspond to the name.

Given certain conditions of subject bright-
ness, to label the set of conditions

-

orrectly as one of the four types of

O

subject brighitness.

Given alternative sets of outdoor light
conditions, to demonstrate a knowledge

of the five types of outdoor light con-~
ditions by selecting the correct set.

Given certain light conditions, to label
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m”Bo

n=3%,

n=5,

227

the set of condifions correctly as one
of the five types of outside light
conditions,

Given the name of one of the five

types of outside light conditions, to
select from several given alternatives

a set of outdoor light conditions which
corresponds to the name.

To correctly define film speed and/or
film rating.

Given a film and its ASA, from given
alternatives to choose correctly its
relative sensitivity.

Given alternative films and their ASA
ratings, to select the film requiring
the most light for correct exposure,

and the film requiring the least light
for correct exposure.

Given a hypothetical situation, to choose
from alternative types of film (given by
ABA rating) the correct type the photog-
rapher would use.

Given a known f/stop, from given alterna-
tive f/stops, to select the f/stop which
would double the light, or which would
halve the light.

Given hypothetical lighting conditions



O=3,

0-5,

228

which change so as to either double or
halve the light, and given a known f/
stop, to correctly change the f/stop

to compensate for the new light condi-
tion by selecting the correct f/stop
from given alternative f/stops.

Given a known shutter speed, from given
alternative shutter speeds to select the
shutter speed which would double the
light, or which would halve the light.
Given hypothetical lighting conditions
which change so as to either double or
halve the light, and given a known
shutter speed, to correctly change the
shutter speed to compensate for the new
light condition by selecting the correct
shutter speed from alternative shutter
speeds.

Given a subject of stated brightness, to
select from given alternatives the correct
element of brightness if the intensity of
light entering the camera is doubled or
halved.

Given an outdoor light condition, to
select from given alternative light con-
ditions the correct one if outside light

has been doubled, or if outside light
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has bpeen halwved.

When subject brightness varies from
normal, to select from alternatives
either the correct f/stop or correct
shutter speed.

When outdoor light conditions vary from
normal, to select from alternatives
either the correct f/stop or correct
shutter speed.

When subject brightness and outdoor light
conditions vary from normal, to select
from alternatives either the correct
f/stop or correct shutter speed.

When subject brightness and either
shutter speed or f/stop vary from normal,
from alternatives either to select the
correct f/stop or shutter speed.

When outdoor light conditions and either
shutter speed or f/stop vary from normal,
from alternatives either to select the
correct f/stop or correct shutter speed.
When subject brightness, outdoor light
conditions and either shutter speed or
f/stop vary from normal, from alterna-
tives to select the correct £/stop or
shutter speed. -

Given several alternative conditions, to
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select the one which demonstrates when the
double or half principle must he utilized
in calculating exposure.

Given alternative sets of information, %o
choose the set which correctly describes
data printed on each roll of film.

Given alvernative f/stops, to choose the
correct f/stop for use when calculating
exposure by rule of thumb.

Given alternatives of f/stops and shutter
speeds elther being constant or changed,
to select the correct alternative de-
scribing utilizing the rule of thumb in
calculating exposure.

Given normal light conditions and the ASA
rating of the film used, to choose from
slternative combinations of canmera settings
the correct combinations to give proper
exposure using the rule of thumb for
exposure.

Given lighting conditions and film ASA,
from given alternatives to choose correct
exposure settings without being directed
to use the rule of thumb.

Given a kunown combination of f/stops and
shutter speeds, to choose from alternative

combinations the set which will give the

230
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Xe=5,

Same exposure.

To correctly define depth of field.

Given alternative f/stops? to correctly
select the one which will give maximum
depth of field, and also to select the
f/stop which will give minimum depth of
field.

Given a hypothetical situation, to demon-
strate a skill in manipulating depth of
field by selecting correct camera sgsettings
from given alternative combinations of
camera settings.

Given alternative combinations of f/stors
and types of camera distance focused, %o
select the combination giving the most
depth of field, and the combination giviﬁé
the least depth of field.

Given alternative shutter speeds, to
select the correct shutter speed necessary
to control camera movement or subject

action.,

231
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FLAGH TEST
CONTENT

TO ACHIEVE KNOWLEDGE OF:

Definitions
of Technical
Terms
Evolution of the Flashbulb
1. Flash powder (a)
2, Flashbulb sizes (b)
3. Flashcube (c¢) ¥ o1
4, Flashbulb color (d)
Flashbulb Components and
How the Flashbulb Fires (e)
Flashbulb Characteristics
and Synchronization
1. Peak intensity and
the flash curve {(f) ®* fo7
2. Shutter synchronization
with peak intensity (g) * gnl
5. Classes of flashbulbs
and synchronization
a, Class M (h) * h-1

(* denotes behavioral

TABLE OF SPECIFICATIONS
OBJECTIVES

* p-2

* gD

Ge
iz

* .

ARILITY OR SKILL TO:

Principles Comprehend

and Various
neral- Kinds of
ations Data and
Conditions
b=3
g=3%
-3
h=% * h-4

Apply
Prin-
ciples

Pa

N



CONTENT

b. Class F (i)

¢, Class FP (Jj)

Fixed Synchronization (k)

Types

L.
2.
2.

of Flash Units
Battery-operated (1)

B~C (m)

Electronic (n)

Calculating Exposure

1.

2,

Variables in exposure
(o)

Finding gulde numbers
(p)

Determining the correct
guide number (q)

Determining the correct

f/stop from the guide number

TO ACHIEVE KNOWLEDGE OF:

Definitions
of Technical

Terms

E S

*

~

i

TABLE OF SPECIFICATIONS
OBJECTIVES

opecific

Facts

*

#*

1-2
m-2

n—-2

Principles
and
General-
izations

ABILITY OR SKILL TO:

Comprehend Apply

Various Prin-
Kinds of ciples
Data and

Conditions

* o=k

¥ 05
* g->
N
N
* e 5 +



TABLE OF SPECIFICATIONS
CONTEDNT OBJECTIVES

TO ACHIEVE KNOWLEDGE OF:

Definitions opecific
of Technical Facts

Terms

5. How to make your own
guide number (s)
Flash Technigues

1. Fill-in flash (%) * -1
2, On-camera flash (u) * u-1 * u=-2
3, Off-camera flash (v) * y-1 * ye2
4. TFeather flash (w) * w-1 * ow=2
5. Multiple flash (x) *ox-1 * x-2
6. Open flash (y) * y-1
7. Bounce flash (z) * z-] ¥ z.2
8. Bare-bulb flash (aa) *aa-1 *aa-2
9, Handkerchief flash (bb) *pb-1 *bb-2
10. Comparison of Technigues

(ec)

Principles
and
General-
izations

* S_B

ABILITY OR SKILL TO:

Comprehend
Various
Kinds of
Data and
Conditions

* ol

*cc-4

Apply
Prin-
ciples

* wo5

*cc-5

gse



Safe

CONTENT

ty

Precautions
Use shield when close
to subjects (d4d)

Cracked bulbs explode
(ee)

Keep bulbs stored in
carton (ff)

Freshly-fired bulbs may
ignite other bulbs (gg)

Unplug sync cord before
inserting first bulb
(hh)

TABLE OF SPECIFICATIONS
OBJECTIVES

T0 ACHIEVE KNOWLEDGE OF:

Definitions Specific Principles Comprehend Apply
of Technical Facts and Various Prin-
Terms General- Kinds of ciples
izations Data and
Conditions
*dd-2
¥ee-2
*fr-2
*gg-2
*hh-2

ABITLITY OR SKILL TO:

9¢2c



Behavioral Outcomes

Flash Test

257

On all “1" level behavioral outcomes (Definitions of

Technical Terms), to demonstrate a knowledge of correct

definitions, the student will either (1) be given the term
and from & set of alternatives select the correct example,

attribute, or property of the term, or (2) he will be

given an example, attribute, or property, and from a set

of alternatives will select the correct term.

This pro-

cedure will not be repeated, but will be understoocd with
each of the behavioral outcomes at this level.

a“"2 o

C=-1,

d-2.

e~-%,

e=3,

Given alternative materials, to select
the material used for flash pictures
before flashbulbs were in use.

Given alternative flashbulb sizes, to
correctly select the smallest size or
the largest size.

Given alternative choices, to correctly
select the choice which describes why
smaller bulbs are currently appropriate.
To correctly define a flashcube.

Given alternative conditions., to indi-
cate those where blue flashbulbs must

be used, and/or where blue bulbs

z

be used.

Given alternative flashbulb components,

to correctly select the component which

causes a particular effect.,

Given alternative purposes, to correctly
select the purpose of a given flashbulb

component.
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h-%,

1.1“'4 o

i-1.

i-3%.

To correctly define a millisecond.

Given a flash curve, to correctly
select from alternative choices the
times when a flashbulb begins burn-

ing, and time when it burns out.

To correctly define synchronization.
Given information that it is the moment
a flashbulb is fired, to correctly
select from alternatives whether the
shutter is opened before, after, or
during this moment.

To correctly define a Class M flashbulb.
Given a Class M flash curve and alter-
native classes of flashbulbs, to cor-
rectly select the correct flashbulb as
corresponding to the curve.

Given an adjustable synchronization
setting, from given alternatives f{o
choose the correct class of flashbulb

to synchronize with this setting for
proper exposure.

To correctly define a Class F flashbulb.
Given a Class F flash curve and alterna-
tive c¢lasses of flashbulbs, to correctly
select the correct flashbulb as corre-
sponding to the curve.

Given an adjustable synchronization

238
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Mm=1.,

m=—=2.

239

setting, from given alternatives to
choose the correct class of flashbulb

to synchronize with this setting for
proper exposure.

To correctly define a Class FP

flashbulb.

Given a Class FP flash curve and alter-
native classes of flashbulbs, to cor-
rectly select the correct flashbulb as
corresponding to the curve.

To correctly define fixed synchronization.
To correctly define battery-operated
flash,

Given alternative advantages and dis-~
advantages, to correctly select those
which apply to the battery-operated
flash.

To correctly define B-C flash.

Given alternative advantages and disad-
vantages, to correctly select those which
apply to the B-C flash,

To correctly define electronic flash.

To correctly define recycling time.

To correctly define capacitor.

Given alternative advantages and disad-
vantages, to correctly select those which

appliy to the electronic flash unit, both
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low and high input types.

Given alternative sets of variables,

to select the set in which all of the
variables affect exposure when using
flash.

Given a correct exposure setting for
flash, to correctly select from alter-
native f/stops the one to use to
compensate for dark subjects and/or
bright subjects.

Given a correct exposure setting for
flash, to correctly select from alter-
native f/stops the one to use to
compensate for a smaller flash reflector
and/or an unpolished flash reflector.
Given alternative materials, to cor-
rectly select the alternative where
guide numbers may be found for several
types of flashbulbs, and/or where guide
numbers nay be found for one type of
flashbulb only.

To correctly select from alternatives
the procedure used to calculate exposure
by using the guide number,

Given a flash exposure table, and given a
hypothetical size of flashbulb, flash-to-

subJject distance, shutter speed, and film



r-5,

u-~-1.

U=2.

ASA number, to select from given alter-
native guide numbers the correct guide
number,

Given a flash exposure table, and given
a hypothetical size of flashbulb, flash-
to-subject distance, shutter speed, and
film ASA, to select the correct f/stop
from given alternative f/stops in order
to achieve correct exposure.

Given alternative distances in feet, to
select the correct alternative to use
when calculating a guide number to fit
one's own equipment.

Given a partial procedure of calculating
one's own gulde number, to correctly
select from alternative procedures the
one necessary to complete the
calculation.,

To correctly define fill-in flash,
Given the method for determining expo-
sure, to select correctly from alter-
native flash techniques the correct
technique for this method.

To correctly define on-camera flash,
Given alternative advantages and disad-
vantages, to correctly select those

which apply to on-camera flash.
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To correctly define off-camera flash,
Given alternative advantages and disad-
vantages, to correctly select those which
apply to off-camera flash.

To correctly define feather flash.

Given alternative advantages and disad-
vantages, to correctly select those which
apply to feather flash.

Given a hypothetical situation describing
the necessity to photograph a large room
full of people, to choose from alterna-
tive techniques the correct technique

to give even illumination.

To correctly define multiple flash.

To correctly define slave unit.

Given alternative advantages and disad-
vantages, to correctly select those

which apply to multiple flash.

To correctly define open flash.

To correctly define bounce flash.

Given alternative advantages and disad-
vantages, to correctly select those

which apply to bounce flash.

Given alternative choices of determining
exposure, to select correctly the simpli-
fied method for determining exposure for

bounce flash.
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gg=2.

on%
To correctly define bare-bulb flash.
Given alternative advantages and disad-
vantages, to correctly select those which
which apply to bare=bulb flash.
To correctly define handkerchief flash.
Given alternative advantages and disad-
vantages, to correctly select those which
apply to handkerchief flash.
Given alternative groups of flash tech-
niques, to correctly select those that
are similar in the effect they produce.
Given hypothetical picture-taking
assignments, to correctly choose from
alternative flash techniques the one
which best fits the assignment.
Given alternative equipment, to select
correctly the safety equipment to use
when shooting close to subjects.
Given alternative effects, to correctly
choose the effect that will occur when
a flashbulb is cracked.
Given alternative conditions, to cor-
rectly choose the one to avoid sc¢ that
flashbulbs won't be fired by friction.
Given alternative conditions, to cor-
rectly choose the one to avoid so that

flashbulbs won't be accidentally ignited.
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From alternative precautions, to cor-
rectly select the one to utilize to
avoid having the bulb fired as it is

inserted in the flashgun.

2ul



EXPOSURE

APPENDIX B-1I

EXPOSURE PRETEST

Journalism 233

(Unless otherwise directed, use the new system of shutter
speeds for the problems)

INSTRUCTIONS :

o
bn

CO
do

On the answer sheet cross out the alterna-
tive which best answers the question. Do
not write on the test booklet. Use
scratch paper for problems.

The f/stop on the camera:

is the single element controlling light
entering

is one of the three settings to control
light entering

controls the size of the lens opening
delays the shutter a predetermined length
of time

2. The correct first five shutter speeds of the old
system are:
a. 1 1/5 1/10 1/20 1/50
b, 1 1/2 1/4 1/10 1/20
c. 1 1/2 1/5 1/10 1/25
d. 2 1/4 1/8 1/16 1/25
%2, Which of the following conditions best describes aver-

age subject brightness?

a.
b.
Co
d.
€.

white horse in sunlit pasture
Indian standing in sunlight
sunlight on water

girl in white dress in sunlight

"boy walking in sun

245
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The camera is set on £/8: to double the amount of
light entering, it must be moved to:

a, f/5.6 b, f£/6.7 c. f/11 d. f£/16
e. f/4

The correct series of shutter speeds which belongs to
the new system is:

a. 1/100 1/200 1/500 1/1000

b, 1/4 1/8 1/16 1/32
c. 1/30 1/60 1/125 1/250
d. 1/25 1/50 1/100 1/250

Which of the following best deseribes dark subject
brightness?

a. person walking in sunlight

b. blonde girl in sunlight

¢. neutral-colered building in sunlight
d. Negro man sitting in sunlight

€. white can in sunlight

A photographer is using Type II film, ASA 32. The
speed of this film would be considered:

a. fast b. slow ¢. moderate

Moving to which of the following would nct double or
halve the 1light?

a. f/1l.4 b. £/5.6 ¢, /3.5 d. f/8
e. f/2.8

The camera is correctly set on £/8 for current light
conditions of the sun being hidden by thin clouds, but
with lots of light and fairly distinct shadows. Sud-
denly the sun comes out brightlys; the new f/stop to
compensate for this must be:

a. £/6.7 b, f£/22 c. f/11 d. £/5.6

The camera is set for a brilliant subjecty; if subject
brightness changes so that the intensity of light
entering the camera is halved, the new type of subject
brightness would be:

a, light ¢. dark e. bright
b. average d. dull
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Normal conditions are: Bright Sun, average subject,
£/16 at 1/125th: when actual conditions are Hazy Sun,
average subject, 1/125th, the f/stop must be:

a. f£/11 b. £/8 c. f/22 d. f/16

The camera is set on 1/60th; to halve the light, it
must be moved to:

a2, 1/20th b, 1/125th e¢. 1/250th d. 1/30th
e. 1/15th

Which of the following would require the most light
for proper exposure?

a, ASA 160 b. ABA 240 c. ASA 125
d. ASA 1250 e. ASA 400

The camera is set on £/5.6 to shoot in Hazy Sun con-
ditionss the light changes to Cloudy Bright condi-
tionsy the new f/stop must be:

a. f/4 b, £/11 c. f£/3.5
d. £/16 e. f£/2.8

Normal conditions are: Bright Sun, average subject,
£/16, 1/125th, When actual conditions are Cloudy
Bright, bright subject., 1/125th, the f/stop should
be:

a., f/z22 b, f£/11 c. £/8 d. £/5.6

The camera shutter speed is correctly set at 1/60th
for conditions which are a bright sunshine with dark,
distinct shadowsy; the sky becomes siightly overcast
and shadows are not as distinct, What must the new
setting be?

a. 1/15th b. 1/%0th c. 1/50%th
d. 1/125th e. 1/250th

The rule of thuwmb to calculate exposure states that
the shutter speed is found by:

a., doubling the ASA and converting it into a
speed

b, dividing ASA by 10 and making it a speed

c. wusing the ASA as a speed

d. adding a zero to ASA and converting it
into a speed
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Nermal conditions are: Bright Sun, average subject,
£/16, 1/125thy when actual conditions are Bright Sun,
dark subject, /16, the shutter speed should be:

a. 1/60th b, 1/250th e, 1/30th
d., 1/125th
Normal conditions are: Bright Sun, average subject,

£/11 at 1/125ths; when actual conditions are Open
Shade, bright subject, 1/125th, the f/step should be:

a. £/5.6 b, £/1i1 ¢, f/16 d. £/8

In order to use the double or half principle to cal-
culate exposure, one must know:

a., light meter settings

b. exposure settings for adverse conditions

¢, settings for film for average conditions

d. what film to use for particular light
conditions

e. none of the above

The camera is set for Cloudy Dull, but outside light
conditions change so that the light is doubled; this
means that the new light condition is:

a. Cloudy Bright d. Open Shade
b, Bright Sun ¢. Cloudy Dark
c. Hazy Sun

Normal conditions are: Bright Sun, average subject,
/16, 1/125ths when actual conditions are Hazy Sun,
bright subject, £/16, the shutter speed should be:

a. 1/25Cth b, 1/60%th Co. 1/125th
d... 1/500th

The technical term for the distance between near and
far points in the picture which is in clear focus is:

a. area in focus d. depth of field
b. resolving area €. none of these
¢, disTance focus

Light conditions sre Open Shade and the camera is
correctly set at 1/%30th. DLater in the day, condi-
tions are Cloudy Bright, and the new camera setting
must bes

1. 1/200th b. 1/250th ¢, 1/60th
d. 1/125th e, 1/15th
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Normal conditions are Bright Sun, average subject,
£/11, 1/125th. When actual conditions are Open
Shade, bright subject, 1/125th, the f/stop should be:

a. I/5.6 b, £/11 c. f/16 d. £/8

To give the same light as 1/60th at £/8, if the new
setting is 1/125th, the f/stop must be:

a. £/5%6 b, £/3.5 c., I/8 d. £/11

The double or half principle of calculating exposure
does not have to be employed until:

a. light conditions are normal

b. light conditions are set into the exposure
neter

¢, light conditions are not normal

d. 1light conditions are extremely dim

e, ncne cof the zabove

Normal conditions are Bright Sun, average subject,
£/11, 1/60th. When actual conditions are Hazy Sun,
dark subject, £/11, the shutter speed should be:

a., 1/15th b, 1/30%h c., 1/125th
d. 1/250th
To retain the same light as 1/125th at f/22, if the
new f/stop is f/%32, the new shutter speed must be:
a, 1/60th b. l/?BOth c. 1/30th
d. 1/500th e. 1/50th '

The f/stop giving the shortest depth of field is:

e f//]l_}. ] bo .f//gg Go f/5 06
d. /8 g, IL/1.4

1/250th at £/8 gives the same light as 1/ at
£/16.

a. 1/25Cth b, 1/60th ¢, 1/1000th

d. 1/500th
The photographer who would want both foreground and
background in sharp focus in his picture would most
likely select which of the following?

5.6 b. f£/11 ¢. £/4 4. £/2
2
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The minimum shutter speed necessary fto avoid camera
movement when hand-hoiding the camera is:

a. 1/125th b. 1/60th c. 1/250th
d. 1/30th

Which of the following would give the longest depth
of field?

a. f/4, focused a long distance away
b. f/2.8, focused a short distance away
c. f/22, focused a short distance away

d. f/32, focused a long distance away

A photographer taking outdoor fashion pictures wants
all of the emphasis on the clothings he eliminates
virtually all background by choosing:

8., /1.4 b. /8 ¢, f/16 d. £/6.9
e. *f/32

(Please turn in this test booklet and get the test
booklet for the second half of the test.)
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EXPOSURE

(Unless you are directed otherwise, please use the new
system of shutter speeds.)

INSTRUCTIONS: On the answer sheet cross out the alterna-
tive which best answers the question.
Don't write on the booklet, but use scratch
paper for any problems.

1. The apparatus on the camera which controls the effec-
tive lens diameter is the:

a. ground glass d. depth of field
b. f/stop e. M-X setting
c. shutter

2. The last four correct shutter speeds (fastest) in the
0ld system are:

a. 1/100 1/200 1/400 1/1000

b, 1/50 1/100 1/200 1/500 (Read

c. 1/125 1/250 1/750 1/1000 across)
d. 1/100 1/250 1/500 1/1000

3, A neutral-colored building in sunlight would be an
example of which term for subject brightness?

a., prilliant d. dark
b, bright e. reflecting
c. average

4, The camera is set on f£/8; to halve (decrease by half)
the amount of light entering, it must be moved to:

“a. £/3.5 c. f/4 e. f/2
b. £/11 d. f£/16

N
\J?
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The correct series of shutter speeds belonging to the
new system ig:

a. 1 /2 1/5 1/10
b, 1/4 1/8 1/15 1/30
c. 1/250 1/500 1/750 1/1000
d. 1/10 1/120 1/40 1/80

A black cow in a sunliit pasture would be an example of
which element of subject brightness?

2., brilliant ¢, Tbright
b. average e. dark
c. light

A photographer is using a film of ASA 5003 the speed
of this film would be considered:

‘a. moderate b. fast C. Slow

The light entering the camera would not be fully
doubled or halved if one moved from a standard f/stop
to:

a, f/16 c. f£/6.7 e. none of these
e £/2.8 d. f£/5.6

The camera is correctly set on £/16 for current light
conditions. The sun is shining brightly. Bubt sudden-
ly a light cloud obscures the sun --- there is still
plenty of light9 but not as much as before and ground
shadows aren't as harsh and black as they were. What
must the new f/stop be for the new conditions?

a, f/5.6 c, f/22
b, f£/11 d. £/32

The camera is set for a bright subaectg if subject
brightness changes so that the intensity of light
entering the camera 1s doubled, the new type of sub-
ject brightness would be called:

a., brilliant d. average
b. light e, shiny
c. dark

Normal conditions are: DBright Sun, average subject,
£/16, 1/125th: when actual conditions are Bright Sun,
brilliant subject, 1/125th, the f/stop must be

a. £/11 c. f/22
b. f£/32 d. £/8
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The csmera is set on 1/125th; to double the light it
must be moved to:

a. 1/30th c. 1/250th
b, 1/60th d. 1/15th

Which of the following would require the least light
for proper exposure? ——

a, ASA 80 <. ASA 160 e. ASA 125
. ASA 500 d. ASA 400

The camera is set at f/8 to shoot in Cloudy Dull con-
ditionsy the light changes to Cloudy Bright condi-
tionsy the new f/stop must be:

a. f/4 ¢, f£/11 e, f/1.4
. f£/5.6 d. £/16

Normal conditions are: Bright Sun, average subject,
£/16, 1/125th. When actual conditions are Hazy Sun,
dark subject, 1/125th, the f/stop must be

a. f£/5.6 c. f£/11
b, £/8 d. f/22

Conditions are cloudy but there is quite a lot of
light in the sky:; the camera is correctly set for
these conditions on 1/125thy conditions then change
so that the clouds are extremely thick and dark and
there is little light. The new setting must be:

a., 1/500th ¢. 1/30th e. 1/25th
b. 1/250th d. 1/60th

The rule of thumb to calculate exposure states that
the f/stop to use is:

a. /8 c, /16 e. f/%.5
b, /11 d. f£/22

Normal conditions are: Bright Sun, average subject,
£/16, 1/125th, When actual conditions are Bright
Sun, bright subject, £/16, the shutter speed should
be:

a. 1/250%th ¢c. 1/30th
b. 1/60th d. 1/500th
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Normal conditions are: Bright Sun, average subject,
£/22, 1/125th. When actual conditions are Cloudy
Bright, dark subject, 1/125th, the f/stop must be:

2. /8 c. f£/4
b, f/16 a. f£/11

Information printed on the outside of each roil of
fiim tells the photographer:

a. camera settings for unusual light conditions

b. whether to double or halve the light

¢, camera settings for Hazy Sun, Open Shade,
etc,

d. whether tc use M or X synchronization

e. camera settings for average conditions

The camera is set for Hazy Sun, but outside light
conditions change so that the light is halveds; this
means the new light condition is:

a. Cloudy Dull | d. Hazy Dark
b. Clioudy Bright e. Cloudy Sun
c. Bright Sun

Normal conditions are: Bright Sun, avérage subject,
£/16, 1/125th. When actual conditions are Cloudy
Dull, dark subject, £/16, the shutter speed should
be:

a. 1/60th d. 1/30th
b, 1/500th e. 1/8th
c. 1/i5th

Depth of field is:

a., focal length of the lens

e fielid of view the camera leng records

¢. area in the picture which is in focus

d. distance from viewing lens to teking
lens of camera

e, none of the above

Light conditions are Hazy Sun and the camera is cor-
rectly set on 1/250th. Conditions change to Cloudy
Brights the new camera setting must be:

a. 1/%0th 1/15th

do
b. 1/500th e, 1/125th
¢. 1/60th
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Normal conditions are: Bright Sun, average subject,
£/22, 1/125th, When actual conditions are Cloudy
Bright. dark subject, 1/125th, the f/stop must be:

a. f£/8 c. f/4
b. £/16 d. f/i1

To give the same light as 1/125th at £/11, the new
setting is 1/60th, and the f/stop must be:

a., £/8 ¢c. f£/5.6
b, £/22 d. f£/16

When light conditions are not normal, one finds cor-
rect camera settings for exposure by utilizing the
principle of:

. varying light conditions
light determingtion
light transmission
double or half

none of these

DO O T

e © & ¢

Normal conditions are Bright Suni average subject,
£/11, 1/250th. When actual conditions are Cloudy
Bright, dark subject, £/11, the shutter speed must
be:

a. 1/30th c. 1/125th
b. 1/60th d. 1/500th

To give the same light as 1/250th at £/16, when the
new f/stop is /11, the new shutter speed must be:

a. 1/60th ¢. 1/30th
b. 1/500th d. 1/1000th

Of the following, the f/stop giving the longest depth
of field iss

a, f£/22 c, f/11

b, £/8 d. f£/4.5
1/60th at £/11 gives the same light as 1/ _at
£/5.6.

a. 1/500%th c. 1/250th

b. 1/125th d. 1/15%h
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The photographer who wants to eliminate undesirable
vackground from his picture would most likely select
of the following:

3. f/i ¢, L/ e. £/16
b, £/5.6 d. £/3%2

To avoid camera movement when hand-holding the
camera, the photographer should:

a. set camera at minimum of £/11

b. use at least 1/60th sec,

¢. use at least 1/250th sec.

d. count to three before taking the picture
€. be sure he is using M synchronization

Which of the following combinations would give the
shortest depth of field?

. f/2, focused a short distance away
. I/4, focused a long distance away

c. £/%2, focused a short distance away
d. f/22, focused a long distance away

G ®

Taking a picture of the opening of a new national
forest, the photographer has several persons stand
about 10 to 15 feet away from the camera and is in-
cluding them in the picture of the landscape which
stretches from some 40 feet away to virtually miles
away. For this scenic picture what f/stop will he
choose so that virtually everything will be in sharp
focus in his peciture?

a, £/1 ¢, £/8 e. £/32
be £/5.6 d. £/16
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FLASH

(Unliess otherwise directed, use the new system of shutter
speeds. )

INSTRUCTIONS: On the answer sheet c¢ross out the alterna-~
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tive which best answers the question. Do
not write on the test booklet. Use
scratch paper for problems. Use the flash
exposure gulde at the end of this test to
calculate any exposure problems.

Of the foliewing9 the largest flashbulb is:

a. M-5 d. No. 25
b. M-25 e. M-X-5
c., AG-1

The part of the flash which produces the actual flash

a. foil 4. primer
b. filament s, eparkler
¢. lead wires

5]

‘lll Y |
O 106 40 30 40 50 (O

The above“flash curve most c¢losely represents what

257
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- type of flashbulb?

a, Class M d. Class MX
b. Class FP e, Class X
c¢. Class F

Fixed synchronization is most commonly found on the
following type of camera:

a. press camera d. box camera
b. very expensive camera e. 35mm camera
c. reflex camera

The type of flash unit which may fire late when its
power supply is weak would most likely be:

a. pencil flash

b. electronic flash

¢, high input flash

d. battery-operated flash
e, B=C flash

A flashbulb which has been dropped should be checked
because a cracked flashbulb:

won't fire

may explode

will cause overexposure

will fiash only about half the normal light

Qo oo

Off-camera flash is that which:

a.  1is fired manually after the shutter is
opened manually

b, must point at the same angle that the
camera points

C. 1is hand-held by the photographer

d. requires camera lens to be opened one
f/stop more than normal

The flash technique characterized by tilting the
flashgun to spill most of the light to distant
areas is called:

&, back flash d. fill flash
b, feather flash e. model flash
¢, on-camera flash

In caleculating your own flash guide number, a series
of pictures is taken, one for each f/stop on the
camera, then the best picture is selected. If this
best picture was taken on £/16, the flash guide num-
ber for your equipment would be:
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a. 80 b. 240 c. 160 d. %2 e. 320
A characteristic of bare-bulb flash is that:

a., light is diffused and made softer

. light has better range

¢. lens must be closed one f/stop

d. 1light is brighter, outlines subject better

You are shooting an audience in an auditorium, from
one side wall to the other wall on the other side;
subjects are as close as 8 feet, and as far away as
60 feet. The best of the following techniques would
be:

a., Dbare--bulb flash d. back flash
b. feather flash e. handkerchief flash
¢c. on-casmera flash

Which of the following most closely resembles the B-C
flashgun?

a. efficient, even with weak batteries
b. most inefficient type of flash

¢, Tfaster than electronic flash

d. most use nickel cadmium batteries

Flash directed at subjects outdoors is called:

a. open flash ¢, solar flash
b, fill-in flash d., feather flash

Before using a flashgun, the photographer should
unplug the synec cord, because:

a., the flash circuit might be complete
b. the flashgun can shock the user

¢c. the sync cord might not work

d. a shorted sync will ruin the flashgun

To photograph a banquet where the room is filled with
tables with people eating and the nearest persons are
about 10 feet away and the farthest people about 50
feet away, the best technique of the following would
be:

g, bare-bulb flash d, fillwin flash
e feather flash &, Dpack flash
¢, on-camera flash
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Guide numbers for one type of flashbulb to be used
with many types of films are found:

a. on flashbulb package

b. on camera light meter
c. on film data sheet

d. on fliashbulb calculator

Plain off-camera flash woulid be guperior to bare-bulb
flash in:

a. photographing subject for portrait effect
b, soft 1light effect

¢c. photographing room full of people

d. natural light effect

Which of the following pairs are both of the elements
among the varisables considered in calculating
exposure for flash?

a4, type of flashbulb,; time of day
b, size of reflector, outside light conditions
¢c. film used, type and size of bulb

A friend wants to have a portrait-type picture taken;
you have no floodlights. For best results, you would
choose from the following:

a, off~camera flash d, fill-in flash
b. condensed flash e, multiple flash
¢, feather flash

Which of the following most closely identifies the
B-C flashgun?

a. uses transistor for power supply

b. has extremely rapid flash

¢, has apparatus to store current obtained
from a power supply

d. wuses permanent type of bulb

The type of flashbulb which remains at a falrly even
peak for a long time is:

a, Class M d, Class X
b, Class L ¢, Class I

¢, Class FP
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Which of the above curves most closely represents
that of a Class FP flashbulb?

Of the following, the technique which gives a natural
light iook and a feeling of depth is:

a, bounce flash d. on-camera flash
be fill-in flash e, none of these
¢, varifiash

The flash unit which picks up the change in light
intensity caused by a flash fired on camera and
reacts by firing its own bulb is called:

a. extension unit d. photoflash unit
b. auxiliary unit e, open flash unit

c. Slave unit
The guide number is used in calculating exposure by:

a., subtracting light condition index to
obtain f/stop

. dividing it by shutter speed index to
obtain f/stop

c. mnmultiplying it by distance to obtain
f/stop

d. dividing it by distance to obtain
£/stop

In calculating the flash guide number to fit your own
equipment, the distance used to shoot a series of
pictures on every f/stop is:

a. 15 feet d. 20 feet
b, 12 feet e, 25 feet
¢. 10 feet

The flash technique considered the poorest in results
is:

a., intermediate flash d. bounce flash
b, handkerchief flash e, on-camera flash
¢, fill-in flash
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Bare-bulb flash is the technique whichs:

a. ubilizes a flashbulb without plastic
coating

b. aims flash at ceiling and back to subject

¢. utilizes a flashgun without reflector

d. wuses flashgun without shield over the bulb

Which of the following i1s not similar to the others
in the effect it produces?

a. bounce flash ¢, bare-bulb flash
b. on-camera flash d. handkerchief flash

Of the following techniques, the one that utilizes a
material over the flashgun head is:

a. cover fiash d. portrait flash
. feather flash e, off-camera flash
¢. handkerchief flash

Using the exposure guide, the correct camera setting
for the following information would be:

No. 5 flashbulb, ASA 125 film, 1/160th, 16 feet,

a, F/5.6 d. f/16
b. £/8 e. f/22
¢, f£/11

The correct f/stop for the following would be:
No. 25 flashbulb, film ASA 15, 1/125th, 9 feet.

a. f£/5.6 d. £f£/16
b. £/8 e. £f£/22
c. f/11

Given the following, the correct £/stop would be:

No. 5 flashbulb, ASA 320, 1/500th, 2% feet.

b, £/8 e, f/22
c. 1/5.6

Given the following., the correct f/stop would be:
No., 25 flashbulb, ASA 200, 1/250th, 11 feet.
a. £/11 d, £/8

b, £/16 g, £/5.6
o, f£/22
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Given the following, the correct f/stop would be:

No. 25 flashbulb, ASA 110, 1/60th, 50 feet.

a. /16 d. £/5.6
b, f£/1%1 e. fT/4
¢, £/8



EXPOSURE GUIDE
No. 5 and No. 25 flashbulbs

264

10 20 40 80 160 320
Film Speed to %o to to to 1o
(ASA i6 32 o4 125 250 500
Shutter Speed Guide Number
1/30th 95 140 200 280 400 =550
1/60th 90 130 180 260 360 500
1/125%h 75 110 160 220 320 440
1/250th 60 85 120 180 24déi' %60
1/500th 46 65 95 130 190 260
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FLASH

(Unless you are directed otherwise, please use the new
system of shutter speeds.)

INSTRUCTIONS: On the answer sheet cross out the alterna-
tive which best answers the question.
Don't write on the booklet, but use scratch
paper for any problems. (Use guide at end
of test for flash problems.)

o 1. Of the following, the smallest flashbulb is:

a. - No. 5 c. AG=-1 e. No. 25
b. M=25 d. M=5

2. The function of the foil in the flashbulb is:

a. to bring electricity into the bulb
b. to spark the primer

c. to ignite the filament

d. to burn and cause the flash

D 10 2030 49 50 O 1020 30490 S0 O 16 20 30 42 S0 O 10 20,30 Yo S0

Which of the curves above most closely represents
that of a Class M flashbuib?

265
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The above curve most closely represents the flash of
what flashbulb?

a, Class X c. Class P e. Class FP
b. Class F d. Class M
The most common type of synchronization found on most

simple, inexpensive cameras 1is:

a. dial type d. adjustable
b. X, F, M e. camera must be set on
¢, fixed certain shutter speed

The type of flash unit which produces maximum output
of current is:

a. EVS unit c. flashcube unit
b. Dbattery-operated d. B=C flash
flashgun e. M=X flash

The Class FP flashbulb is one which:

a. has a fairly long, level peak

b, has a long delay before reaching
peak intensity

c. produces three times the light intensity
of other class bulbs

d. begins burning rapidly and peaks quickly

Fill-in flash is:

a. flash used in copy work

b, flash combined with sunlight

¢, flash covering a wide area

d. flash from several sources at the same time
Which of the following is common to the battery-
operated flash?

a. weak power supply may cause delay in firing

flashbulb

b. may use 110-volt house current

¢, low input, but efficient unit

d. has apparatus to store current from

batteries
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A flashbult will explode if:

current igniting it is too weak
used in an electronic flash unit
it is cracked

. the filament is damaged

e oo

The type of flashgun which stores current in an
apparatus and then releases the current when the
flashgun is fired is:

4., blink light c. B=C flash
b. Dbattery-operated d. fixed flash
flash e. X flash

Feather flash is that which:

&, creates an extremely soft light

b. illuminates an area in a fan shape about
10 feet from camera

¢, gives most of the light to distant areas

¢, gives extremely bright light to close
subjects

In calculating your own flash guide number, a series
of pictures is taken, one for each f/stop of the
camera, then the best picture is chogen. The guide
number is determined by taking the f/stop used to
take the picture, and:

a. mnmultiply by 2 c. -add 100
(double d. divide by 2
be multiply by 1.5 e. add a zero

The flash technique by which the photographer hand-
holds the flashgun, which is connected to the camera
with a sync cord, is:

a. multiple flash ¢, fill-in flash
b, synchro-sunlight d. intermediate flash
flash e, off-camera flash

If a flash unit is shorted and the circuilt is

(flashgun)
complete: :
&, it will perform satisfactorily
b. the bulb will fire when inserted
¢, the bulb will not fire when it should
d. none of thesge
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The photo assignment is a setup of actors on a stage.
A group of actors is posed about 10 feet from camera
at the rights and to the left and about 25 feet be-
hind this group are three more actors who are talking.
Of the following, the best technique would be:

a. feather flash d. on-camera flash
t. handkerchief flash e, bare-bulb flash
¢, diffusion flash

A characteristic of bounce flash is that it:

a. whitens skin tones
b. creates resemblance of natural light and
feeling of depth
. improves quality of tones, but produces
rather harsh shadows behind subjects
d. provides excellent lighting for a range
limited to about 20 feet

¢

A glave unit is:

a. operated on the same principle as open flash

b. connected by a synchronization cord

¢, fired by a change in light intensity

d. dependent upon the direction in which the
two main lights are pointed

A soft light is created by which of the following
techniques?

a, fiil=in flash d. open flash
b. opn-camera flash e, Dbare-bulb flash
¢, off-camera flash

Guide numbers for one type of flashbulb to be used
with many types of films are founds

a. on the flashbulb calculator
b. on the camera light meter
¢, on the flashbulb package

d. on the film data sheet

The guide number is used in calculating exposure in
the following way:

a. light condition index subtracted to obtain

: shutter speed

b. distance to subject multiplied by guide
number to obtain f/stop

¢. distance to subject divided into guide
number to obtain f/stop

d. distance to subject divided into guide
number to obtain shutter speed
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To find the flash guide number for your own equipment,
each f/stop of the camera is used %o take a picture
and then the best picture is selected. The distance
used for all of these pictures is:

a. b5 feet c. 15 feet e. 12 feet
b. 10 feet d. 20 feet

On-camera flash typically produces:

a, flat lighting and harsh shadows

b. pleasant tonal quality

¢. harsh shadows, but considerable depth
and modeling

d. generally good modeling effect

The flash technique which requires removing the
reflector from the flashgun is called:

a., open flash d. shield flash
b, Dbounce flash e, bare-~bulb flash
¢, fill-in flash

Which of the following is similar to handkerchief
flash in the effect it produces?

a. on-camera flasgh ¢, fill-in flash
b, off-camera flash d. bare-bulb flash

In which of the following pairs are both parts among
the elements which are considered in calculating
exposure for flash?

a, size of flashbulb, size of subject

b, shutter speed used, film used

c. tbtype of synchronization, outside light
conditions

d. film used, time of day

Handkerchief fiash is the technigque which:

a. 1intensifies the light%t by flashing through
a white handkerchief

b, uses a material over the flashhead primarily
as a safety precaution '

c. bounces the flash from flashgun to a cloth
material, then back to the subject

d. softens the light by flashing through a
handkerchief
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Bare-bulb flash would be gsuperior to off-camera flash
for:

a. achieving distance c. sharp, crisp,
b. strong light effect
d. soft portrait
effect

Using the exposure guide, the correct camera setting
for the following would be:

No. 5 flashbulb, ASA 80, 1/250th, 11 feet.

a. f/22 c. f/11 e. f/%2
b. £/16 d. f£/8

Given the following, the correct f/stop woeuld be:
(use guide)

No. 25 flashbulb, ASA 400, 1/125th, 40 feet.

a. f£/8 c. £/11 e. f/32
b. f/22 d. f/le

Given the following, the correct f/stop would be:
No. 25 flashbulb, ASA 160, 1/30th, 23 feet.

a. f/16 c. f/32 e. £/8
b. £/22 d. f/11

.Given the following, the correct f/stop would be:

No. 5 flashbulb, ASA 25, 1/250th, 10 feet.

a. f/22 ¢c. f£/11 e. I/5.6
b. f/16 d. £/8

Given the following, the correct f/stop would be:
No. 25 flashbulb, ASA 50, 1/500th, 8 feet.

a. f£/5.6 ¢, f/11 e. f/22
b. £/8 d. f/16

A girl needs a portrait taken to send in to a contest.
Of the following, the best technique would be:

2., on-camera flash d. back flash
b. feather flash e. open flash
¢. bare-bulb flash
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Your assignment 18 to photograph a classroom full of
students for use in the yearbook. You get in a front
corner of the room and shoot toward the opposite cor-
ner at the back. ©Subjects range from 10 feet away to

40 feet away. The best technique of the following
is:

a., feather flash d. fill-in flash
b. TDbare-bulb flash e. polyflash
¢, on-camera flash



EXPOSURE GUIDE
25 flashbulbs

No. 5 and No,

%20

10 20 40 380 160

Film Speed to to to to to to

(ASA% 16 32 o4 125 250 500
Shutter Speed Guide Number
1/3%30th 95 140 200 280 400 550
1/60th 90 130 180 260 360 500
1/125th 75 110 160 220 %20 440
1/250th 60 85 120 180 240 360
1/500th 46 65 95 130 190 260




APPENDIX C-I

ADJUSTED MEANS AND STANDARD ERRORS
OF FILM EXPOSURE EXPERIMENT

Treatment

Treatment Adjusted Standard Error
Groups Mean Mean of Adjusted Mean

Groups A

A 27 . 2667 27 .4824 1.3532

D 29.7143% 29.4831 1.4010
Groups A

A 27 . 2607 27 .477%6 1.3190

E 30, 3846 20,1459 1.417%
Groups A

A 27 . 2667 27 .2529 1.1575

B 20.0625 30 . 0754 1.1207
Groups A

A 27 . 2667 28.0250 0.9478

C 32,3846 31,5096 1.0257
Groups B

B 50,0625 30.1521 1,3703%

D 29.7145% 29.6119 1.4658
Groups B

B %0.0625 30,1659 1.%287

E %0 . 3846 30.2573 1.4754
Groups C -

C 32, 3846 31,7342 1.35186

D 29.714% 20.3183% 1.3001
Groups C

G 32,3846 21.8838 1.2771

B 30, 3846 30 .8854 1.2771

27 -



ADJUSTED MEANS AND STANDARD ERRORS OF
FLASH PHOTOGRAPHY EXPERIMENT

Treatment Treatment Adjusted Standard Error
Groups Mean Mean of Adjusted Mean
Groups A
A 24.7%%3 24,8892 1.1379
D 20 .6429 20.4758 1.1779
Groups A
A 24 ,7%%3 24.8245 0.9449
E 32,8333 32.7194 1.0568
Groups A
A 24.7%33 24 .6%93 0.8204
B 22,0714 22.1722 0.8492
Groups A
A 24,7333 25.0532 0.8511
c 22,4615 22,0925 0.9160
Groups B
B 32,0714 22,2064 1.0722
D 20.6429 %0.5079 1.0722
Groups B
B 22,0714 32,0945 0.6795
| E 22.83%33 32,8064 0.7%44
Groups C
C 22,4615 32,3089 1.1372
D 30.6429 30,7845 1.0954
Groups C
C 32.4615 32,4498 0.7086
E 22.8%33 32,8460 0.7377
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