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Instructional technology, defined as the application to instruction of a primary
or underlying science, refers in the presen! context to the science of human behavior
with regard to problems of instruction and learning. Instructional films, though of a
very high technical standard, and though widely used nowadays, are seldom
constructed along the principles of programed instruction. A well-constructed
programed film will exercise a high degre¢ of internal control over the learner's
responses. The learner is made to behave in a specifically prescribed manner
throughout the course of, and at the end of the film, by the use of the instructional
specification (IS) and through the IS, by the program outline. The components of the
IS are terminal behavior, instructional cue, elicitors, and stimulus limite. This paper
provides a blue-print for preparing an IS, and is one of five monographs that make
vp a demonstration kit for producing a self-instructional film. {GO)
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The potential of the educational film for instructional purposes has
captured the imagination of educators and film producers alike. The number of
commercially available instructional films is increasing at an exponential rate,
portending even greater utilization of this instructional medium. The inciease
in the production of films has been accompanied by marked improvement in produc-
tion techniques. In general, producers of instructional films cmploy modern
cinematographic techniques and produce films of a technical quality far superior
to those produced a decade or two ago.

Likewise, programed instruction has had profound cffects on education.
Tecaching machines and programed textbooks arc available today to millions of
Amzrican school children, and several important empirically derived principles
of learning have been successfully employed in the development of cffective pro-
gramed matcrials. Yet, it is an extremely rare occasion when one reads of the
application of thesc principles to motion picturc films, tave recordings, charts,
filmstrips, or any of the conventivaal AV media.

Though educators havc discovered that the learner's response is a crucial
clement in the proccss ¢° learning, they have been slow to demand instructional

films which clicit specified responses. Neither have they demended films which

incorporate such instructional techniques as cueing and providing immediate
knowledge of results, cven though experts in instructional technology frcquently
emphasize the critical nature of such techniques.

This article presents (1) a discussion of some critical issues in the

development of instructional films and (2) a set of procedures for the application

of empirically derived principles of learning to the development of such filws.



Control of Lecarner Responses

The amount of desired learning acquired from an instructional film or
other instructional media is largely a function of the control cxerted over
ths leamecr's behavior. There are two types of control, external and internal,
and it is essential that a precise distinction be made betwcen them.

External control is the control that the instructor maintains over the

lcarner's behavior. It includes all techniques that the instructor employs

to maintain a quict room and to insure ''looking-at-the-screen’’' bchavior while
the film is being shown. In addition, external control includes any academic
activity related to the film that is assigned by the instructor. Questions or
a test on topics covercd in the film constitute examples of this type of
external contrel if thesc activities are administered by the instructor.

Internal control refers to contrel over learner responses by stimuli

contained in the film itself. These responses, of course, are the cn route or
terminal behaviors related to attainment of the instructional objectives of

the film. Internal control cxists when the appropriate stimulus conditions
prasented in the film elicit the desired response from the learner. For cxample,
suopose that the objective (expressed in terms of learncr bchavier) for an
instructional film is “to name the three classes of levers when shown pictures
of examples from each class‘-o” At various points, the film shows < picture of

an exarple of a first-class lever, accompanied by tae question ‘What typc lever
is this?" The pic*orial and verbal stimuli elicit from the learner the response
"First-class lever." This response is controlled by stimuli presented in the

film and is therefore a function of internal control.




It is important to note that the term "internal control' relates only to
control of the film over the learner responses to be developed as en route or
terminal behaviors, Take the lever example again. Internal control does not
refer to the power of the film to elicit a ""looking-at-the-film'' response from
the learner (even though this response is essential) because thc ""looking'
response is not a component behavior of the objective f'to name the three classes
cf levers.” To put it differently, looking at the film is a necessary but not
a sufficient condition for the acquisition of this '"naming' behavior.

A well-constructed programed film, unlike nearly all instructional films
now in existence, exercises a high degrce of internal control over learncr re-
sponses. The internal control is designed to provide for the development of
specific rcsponscs in the lecarner. The clicitation of these responses is effected
by means of the spplication of selected principles of learning. The internal
control cnables onc to predict with high probability the specific responses that
the learner will make to thé filmed stimuli. This is not the case in the typical
instructional £ili, where responses of the learner are not specified in advance
and where there is no systematic attempt to relate specific responses to specific
stirali. Tn ofher words, thc learning that may eventuate from using a typical
instructional film cannot be prodicted with confidence. Vhen using the programed
film, with its hiph degree of internal control, precdictions concerning learning

outcomcs can be made at a relatively high level of confidence.
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Stimulus-Oricnted Vs. Response-Orientced Films

Programed and traditional films do not differ only in terms of internal
control. They differ also with respect to the emphasis on stimuli and resposnses.
The programed motion picture is response oricnted, while the traditional film is
stimulus oriented. That is, the traditional (or stimulus-orientcd) film is de-
scribed in terms of the stimuli presented in it. Consider, for cxample, this
d¢escrintion of a currentlv available commercial film:

Cell Division (Mitosis): Film uses gencralized animal cell in the interphasc
resting stage to show the division of the nucleus which precedes fission of
the whole cell.

Note that this statecment, which describes the stimili presented in the film, is
designed to provide a general answer to the question '"What does the £ilm show or
contain?®

In contrast, 2 response-oriented film is described in terms of the behaviors
that the learner will be able to perform after having used the film. Thercfore,
in the response-oriented film, the emphasis is not 'What does the film show or
contain?'"’ but rathzr "What does the learner do?" An cxample of a response-
oriented descriptir.)n1 for the film on cell division is provided below:

1. To namc? the following objects, given visual representations of each:
(@) cell, (b) nucleus, (c) nucleolus, (d) chromosome, (c) cytoplasm.

2. To describe3 the process of mitosis.

——— T —r————

A number of performance descriptions have been developed by the authors
for usc in their rcsearch activities. The precise definition of each term used
in this paper is provided in a footnote at its first occurrence.

2Name - The learner supplies the correct verbal response (in speech or
writing) to a referent or set of referents when the referent names are not
specified.

3Describe - The learner generates and names the neccssary categories of ob-
jects, object properties, events, or event properties rclevant to the description
of a designated referent. The learner should respond in sufficient detail so that
thare is o probability of approximately one that any individual who can identify
the referent by actually seeing it or reading the textbook description of it can
also identify it by hearing or reading the student's description.
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Note that this description is response oriented because it indicates the behavior
that the successful learner cren perform after viewing the film. It does not
mercly describe the film's stimulus content.

Responsc-oricnted and stimulus-oriented films differ not only in terms of
the way in which they arc described but also in terms of the instructional stimuli
presunted in the film. The responsc-oriented film is concerned with developing
in the lenrner appropriate en route and terminal responses. Therefore, the selec-
tion of the stimuli to be filmed is 2 function of their power to mediate or elicit
apprupriate student responses. In the stimulus-oriented film, however, the em-
phasis is on the presentation of a relatively wide range of stimuli. The rela-
tionship of thcse stimuli to the learning task is not clearly specified in
advance because generally *he £ilm producer does not define a lsarning task (or
learnzr behavior) . Thus, the stimulus-oriented £ilm normally contains a wider
range of instruciional stimuli than the response-oriented film, but less attention
is devoted by the f£ilm producer to the(iower of these stimuli to control specific

learner responses.



The Programed Film

that are the ingredients of a programed instructional film? To determine
the appropriate stimulus content, one must first specify the behavioral objec-
tive(s) of the film in operational terms. That is, the behavior that the learner
is to manifest after viewing the film must be described in terms such that the

teacher or any competent observer can distinguish between individuals who exhibit

the bchavior and those who do not. It is essential that the objective of the film

be stated in tcrms of observable behavior for two reasons: (1) this enasbles one
to employ the film to systematically develop in the learner both the en route and
desired terminal bchaviors, and (2) it enables one to observe learncr behavior
to determine whether the desired learning actually has occurred.

A set of systematic procedures is needed for specifying the content material

for response-oricnted programed films possessing a high deprce of internal control.

The procedures below were developed by the staff of the Classroom Learning Labo-
ratory at Arizona Strte University. They have been successfully employed by
staff members to produce 2 number of silent self-instructional films. They have
alsc been used by advanced media specialists to produce programed silent films
under the divection of the suthors in -soveral "I Trzei=ut = - d workshons,
The procedurcs employed in determining the stimulus content involve a two-
phase process. The first phase is the specification of the film's objectives
and the stimulus conditions essential for the attainment of the objectives. This
is accomplished through use cf the Instructional Specification (IS) strategy
(2,3). The sccond phase in the process involves development (from the IS) of a
progrom outline, which lists in order the precise pictorial and textual stimuli

to be presented in cach sequence in the film and the specific length and condi-
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tions of each sequence. The program outline serves as a blueprint for the tech-
nical task of assembling and filming the content materials. The procedures for
developing a set of IS's and a program outline for an instructional task are ™

described in detail in the remainder of the article.
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Preparing the Instructional Specifications (IS)

The IS provides a strategy for outlining the elements which are essential to

an instructional system. The IS is applicable to virtually any instructional

system. Researchers in the Classroom Learning Laboratory at Arizona State Univer-

sity have used it as a basis for such diverse tasks as writing technical manuals

(1), preparing course guides (4), and writing programed textbooks (2).

An IS has four components, each of which is defined here and explained and

ilTustrated in the remainder of this section.

The Components of the IS

1.

2.

Terminal Behavior. The terminal bchavior is the behavior that the IS is
designed to develop in the learner.

Instructional Cue. The instructional cue is the information presented to the
learner to mediate the terminal behavior.

Elicitors. Elicitors are statements or questions which elicit from the

learner either the terminal behavior or responses that the learncr must acquire

before the instructional cue can function to mediate the terminal bchavior.

Stimulus Limits. The stimulus limits are composed of two typcs of stimuli.

The S 's arc the class{es) of stimuli that are to control or elicit the
terminal behavior. The S 's arc the class(es) cof stimuli that scrve as
improper stimuli for eliciting the terminal behavior.

The precise specification of the learner's entcring behavior must be antecedent

to thc development of an IS. This may be accomplished in one of two ways. The

behavior may be stated in one or more operational statements which would be

identical in form to the behavioral objectives described below. They would

describe in behavioral language the response class or classes which the learner

must possess before entering the instructional sequence.

The entering behavior may also be defined in terms of a minimum acceptable

score on a readiness test designed to measure the behaviors which are a prerequi-

site to the successful use of the self-instructional film. The entering

T



behaviors are those measured by the readiness test, and the readiness test

reveals which learners can enter the program. The readiness test servces also
as a predictor of learner success in the program, and the IS is developed to
function as an effective instructional instrument for those learners whom the

test identifies.

The Terminal Behavior. To illustrate the process of preparing an IS; this

article uses an instructional task appropriate for intermediate and upper-grade
science classes. The subject unit for the example is entitled "'Observation and
Inference.” The medium is an 8mm silent film. The IS's for this task or any
other instructional program cannot be developed until the behavioral objectives
of the program have been identified. The objective of the present lesson is
"to distinguish4 between statements of observation and statements of inference,
given objects and/or events to which the statements refer.'" As defined bclow,
this means that when presented with an eliciting stimulus such as "'Is this a
statement of observation or a statement of inference?'’ the learner can make an
observable response (speaking, pointing, writing, etc.), correctly classifying
each given statement referring to specified objects or events. This objective
does not mean that the learner must name or label a given statement. Rather,
the name will be given him in the question or in the eliciting stimulus.,

If the objective for a film encompasses subordinate (or antecedent) behaviors,
an IS must be developed for each class of behavior that the learner is to acquire
from the film. In the present example, certain antecedent behaviors must be
identificd and developed in the learner before he can distinguish betwecen state-

ments of observation and statements of inference. These antecedents are (1) to

4Di§£inguish - The learner indicates the class membership of specified re-
ferents belonging to one of two or more classes whose names are given. The re-
ferents to be classified must include exemplars from at least two of the given
classes.
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identify5 statements of observation and (2) to identify statements of inference.
Thus, the film requires the development of three IS's, one for each of the two
antecedent behaviors and one for the final criterion behavior. An IS, ther,
must be developed for each of these behaviors:

Given objects and/or events to which the statements refer,

1. To identify statements of observation

2. To identify statements of iiference

3. To distinguish between statements of observation and statements of inference

The completed IS for the first of these tasks is presented in Table 1.

INSERT TABLE 1 HERE

As in the case of the total instructional task, the first step in construc-
ting an IS is the specification of the terminal behavior. The terminal behavior
of the first IS for the present task is 'to identify statements of observation'.
This means that the learner must respond correctly (either by writing or under-
lining the correct responses or by pointing, touching, speaking, etc.) to elici-
tirg stimuli such as "Is this a statement of observation?'' and 'Which is a
statement of observation?" To identify statements of observation, then, the
learner must make correct observable discriminations of both exemplars and

nonexemplars of statements of observation.

5Identi§ - The learner indicates membership or normembership of specified
objects or events in a single class when the name of that class is given.



The Instructional Cue. The second essential component of the IS is the

instructional cue. Beforc the learner can identify statements of observation
in the prescnt task, he must be supplied with one or more instructional stimuli
which he can use to mediate the correct identifying behavior. Therc is one
cue that can always be used to mediate the behavior of idenéifying statements
of observation: "A statement of observation tells what you see."” The informa-
tion presented in this cuc enables the learner to correctly identify exemplars
of stutements of obscrvation. Instructional cues are always verbal statements
which can be used to mediate the verbal or-nonverbal terminal responses called
for in the terminal behavior.

An IS may require one or more instructional cues, depending on the entering
behavior of the learner and the complexity of the instructional objective. In
the exemplar wmder consideration, the nature of both the task and the instruc-
tional cue is such that the leamer must be able to identify what he sces before
ths instructional cue given above can mediate the behavior 'to identify state-
ments of observation.” If the learner were unable to identify what he sees,
another instructional cue would be recmired. Only after the learner could
"identify what he sees' would it be feasible to present to him the instructional
cue "A statement of observation tells what you see."

The irstructional cue must possess sufficient power to mediate the response
of interest. It must, at the same time, be free of all stimuli which arc not
needed. That is, it should present the learner only with that information which
is required to mediate the desired response. The instructional cue must be
simple and straightforward if it is to be maximally effective. If the instruc-

tional cue is too complex, the programer who writes his program outline on the
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basis of an IS (as described below) frequently finds flaws in the instructional
cue. The better the instructional cue, the less complex will be the subsequent
task of writing the program outline.

Elicitors. The terminal behavior for the present task is ""to identify

statements of observation.'' The film provides for the acquisition and mainte-
nance of responses by presenting stimuli designed to elicit the desired res-
ponses from the learner. These stimuli, called elicitors, are designed to
olicit cither (1) responses that the learner must have in his repertoire before
he can usc the instructional cue to mediate the desired behavior or (2) the
desired response itself. Responses of the lslter type indicate whether or not
the instructional cue is functioning to mediate the desired behavior.

In the example cited above, it is clear that if the instructional cue is
to mediate the desircd learner behavior, the learner must be able to discriminate
between those statements telling what he sees and those describing something
he cennot see. Thercfore, an elicitor is provided that is designed to elicit
from him the response of correctly identifying exemplars and nonexemplars of
statements describing what he sees. The elicitor below serves this purpose.

1. (Given a pictorial stimulus of a boy eating a red apple)

Do you see that:

{a) The apple is red. (b) The apple is sweet. (c) The boy is hungry.

(d) The boy is cating the apple. (e) The boy likes the apple...?

The learner who responds correctly to the elicitor above possesses the ante-
cedent behavior for using the instructional cue to mediatc the desired behavior,

"to identify statements of observation.' The next elicitors are designed to

elicit from the lecarner the desired terminal bechavior. The two elicitor cues
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that are employed to clicit this behavior arc:

2.  (Given a pictorial stimulus of a car moving, an aerial on the right front
fender visible)
Is this a statemcnt of observation?
(a) The car is moving. (b) The car's motor is running. (c) The car has

a radio. (d) The car has an aerial....

3. {Given a visual stimulus of a girl laughing at a blue book which she is
holding)

Which is a statement of observation?

(a) The book is funny.

The girl is laughing.

(b) The girl is happy.

The book is in the girl’s hands....

The elicitors are sequenced in the IS in such a way that those listed first
require the learner to make lower-level discriminations. Those presented sub-
sequently require more complex discriminations that are built upon the responses
elicited by the earlier elicitors. For example, the learner must be able to
make the discrimination required by the first elicitor before the instructional
cue can function to mediate the desired behavior. Therefore, the instructional
cue is "introduced in the filmed instructional sequence only after the learner
has responded to scveral items based on the first elicitor. Elicitors 2 and 3
follow elicitor 1 in the IS because correct responses to thesc cues can be made
only after the learner has acquired the bchavior elicited by cue 1. The correct
responsc to the final elicitors will always be the terminal behavior specified
in the IS. This provides for the acquisition and maintenance of the desired
behavior during the instructional sequence.

The elicitor is generic rather than specific in form. Frequently, several
specific elicitors requiring responses at a similar level of complexity may

be generated from a single generic elicitor in the IS by introducing variations

in form. Elicitor 2 above, 'Is this a statement of ohservation?' is an example.
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From it, clicitors in any cf the following forms can be developed:

a. Is "The car is moving' a statement of observation?
Yes-No
b. ‘'The car is moving" (is, is not) a statement of observation.
c. '"The car is moving'' is a statement of observation.
True-False
d. Is "The car is moving" a statement of obscrvation?

The Stimulus Limits. The population boundaries, or stimulus limits, of

the stimilns class that controls the desired response represent the final compo-
nent of the IS. Two classes of discriminative stimuli are specified in the IS.
First, it is necessary to spccify the SP's. Thé Sp's are a general class of
discriminative stimuli that are to conf?ol the desired response serving as the
terminal behavior. In addition, it is necessary to specify the S4's. The S2's
are improper stimuli for the response scrving as the terminal behavior, but
theydo possess the capability of controlling this response.

To illustrate, consider a traffic light. Suppose that the desired res-
ponse for the learner is 'to go.'" That is, the learner is "'to go'’ at the proper
time, but he is not ''to go" at any other time. The stimulus which controls
this “going'’ is the greecn light. The green light, then, is an Sp, or the stimulus
to which the learner makes thc desired response; '""to go.'' The yellow and the
red lights should not cause him to go. The rosponse of ''going' is inappropriate
in the presencc of a yellow or red light. These stimuli, then, are Sa's; they
arc stimuli for "not going' rather than for ''going."” Notc that in this example
therc is a finite number of SP's and SA's, onc of the former and two of the
latter. In other tasks, there frequently are large mambers of Sp's and Si's,

rather than the small number in the traffic light situation.
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For the first IS, the learner is to identify as a statement of observation
each statcment that tclls what he sees. Therefore, the SP's, or class of stimuli
which the learner should identify as statements of observation, are ''any and
all statements that describe something that is visibile to the obscrver.' Any
given stimulus that is a member of this class, such as the statement ‘‘The girl
is laughing" from elicitor 3 above, is an example of an SP and, as such, it
should clicit from the learner a response that identifies it as a statement of
observation., However, the stimulus limits section of the IS includes only the
general class(es) of stimuli (as contrasted with the specific examples from
elicitor 3) that are to contrecl the desired response.

Now, the response¢ that the learner makes to SP's should not generalize
to stimuli which are similar to an SP but which. are not statements of obscrvation.
That is, he should not identify as statements of observation those stimuli which
are not statements of observation (S*'s) but which may be confused with them.

For this reason, the film must also provide for acquisition and maintenance of
the responsc of identifying stimuli that are not statements of observation as
nonexcmplars of the stimulus class ''statements of observation.'

For cxample, certain stimuli have characteristics similar to statcments of
observation even though thcy are not statements of observation. This is particu-
larly true of statements which describe something that the learner cannot actually
sec but which is so commonly inferred from what he does sce that he '‘takes it
for granted.” Takec the statement from elicitor 2, ''The car has a radio." This
is not a statement of observation becausc one cannot dircctly cbserve that the
car has a radio. Hewever, the learner has so frequently associated the presence

of an aerial with the presence of a radio that he may nevcertheless identify this




statement and other similar ones as statements of observation. To make corrcct
identifications, the learncr must identify any statement describing something that
he infers from an observation (but cannot actually see) as a nonexemplar () of
the stimulus class ''statement of observation.” Thus, the S%'s are "all state-
ments describing something not directly visible to the observer but readily
inferred from visible objects or events.'

Obviously, the selection of $'s tc be included in the IS is a function of
the best judgment of the individual developing the IS. One could have selected
as S4's for the present IS "all statements describing something not directly
visible to the observer' (whether or not it is readily inferred). Members of
this stimulus class would include not only such specific examples as '‘The car
has a radio" but also statements such as ""The car is going to Chicago'" and "The
car has plastic scat covers.'" Since there is a low probability that the learner
will identify as statements of cbservation thosc statements describing something
that is not readily inferred from an observation, the stimulus class specified
in the S%'s does not include them. Likewise, there is a very low probability
that the learner will identify questions as statcments of observation, so they
are not included as $*‘s. The S4's should always be stimuli that could be
confused with the S2's and thus possess the potential of controlling a wrong
response.

The first IS is now complete. Table 1 above shows the components of the
completed IS, which subscquently will be employed to develop the first section
of the program outline.

Before the program outline is developed, the IS for the entire program out-

line must be completed. This means that an TS must be developed for each of the
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other two classcs of behavior to be shaped by the f£ilm.

The second behavior, ''to identify statements of inference, given objects
and/or events to which the statements refer," thus becomes the terminal behavior
for the second IS.°

The instructional cue for identifying statements of inference is: "A state-
ment of inference tells what you guess but cammot see.' Again, the function of
the instructional cue is to mediate the learner behavior stated in the instruc-
ticnal objective.

The first elicitor, '"Do you guess that...?" elicits from the learner a
response that he must be able to make before the instructional cue can mediate
the desired behavior. The final elicitorsin the IS, it will be recalled, always
are designed to elicit the terminal behavior. Thus, elicitors 2 and 3--"Is
this a statement of inference?"' and 'Which is a statement of inference?''--require
the learner tc identify statements of inference.

The SP's are "all statcments describing something the obscrver guesses
but cannot see.' In other words, the learner should identify as a statement
of inference any stimulus that falls within this class. The SA's for this IS
arc "all statcments describing something visible to the observer."” The lcarner
should acquire the bchavior of identifying these stimuli as nommembers of the
stimulus class ''statements of inference." Specific statcments from the SA's
cnable one to determine whether the learner has acquired this behavior.

The {inal IS for the film does not requirc a new instructional cuc or
statement of limits. The instructional cues provided earlier mediate learner
acquisition of the terminal bechavior, and the stimulus limits from the first
two IS's alsc serve as the limits for this task.

6Copies of the second and third IS's and the complete program outline are
available in Table Z.
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The final IS does contain a new ~dicitor: 'Tell whether each statement
is a statement of observation or a statement of inference.” It is de|sigrxed to
clicit from the learner the behavior "'to distinguish between statements of
observation and statements of inference.'" This is the terminal behavior that
serves as the instructional objective for this IS. In addition, it will be
recalled that the behavioral objective of the film is the same as that for the
final IS. The film is thus programed in such a way that the last elicitor(s) from
the final IS arc structured to elicit the terminal behavior that the film is
designed to develop. Therefore, correct responses to items from the final
elicitor provide evidence that the film's objective has been attained.

The campleted set of IS's provides an outline of the stimulus conditions
essential for nttainment of the film's cbjective. This sct of materials now

serves as a blueprint from which the program outline for the film is developed.
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Proparing the Program Outline

The program outline is the detailed, step-by-step specification of the
content and sequence of the pictcrial and textual stimuli which will constitute
the film. It would not be possible in an article of this length to present
a detailed coursc in program writing. To a high degree, however, those princi-
ples of programing that are well known to the experierced prngramcr zpply
whether one is preparing a programed textbook or a programed film. Therefore,
this scction deals conly with the problems and procecdures that either are umique
to the programed film or are of particular concern in programing instructional
films. Sections cf the program outline developed from the IS's for 'Observation
and Inference'’ are presented below to provide an example and to illustrate
the programing procedures discussed.

The first frames of a program include some element of the entering behavior-
al repertcire of the learner and an element which is related to the terminal
behavior. The eliciting question or statement in these opening frames normally
is a form of elicitor 1 in the first IS for the film. The specific stimulus
(& or S2) that accompmies the elicitor is selected from the stimilus classes
listed as SP's and S2's in the stimulus limits section of the IS. These
specific S? 's and SA4's presented alons with the elicitors in the frames of
the progran outline may be taken directly from those listed with the elicitor
in the IS, or they may be generated by the programer as he develops the program.
The cliciting question in the opening frames of the "Observation and Inference"
program outline (soc below) is ''Does this tell what you see?’ Nate that this
question is 2 form of elicitor 1 from the first IS, and the specific Sp (The
apple is red) and S (The apple is sweet) that accompany it in the opening

frames are taken directly from the IS.



The instructional cue from the IS is intrcduced in the program only after L
the learner has demonstrated acquisition of the anteccdent behavior that is
required before the instructional cue can mediate the desired behavior. As
noted in the section below, for example, the learner must be able to tell what
he sees before the instructional cue "A statement of observation tells what
ycu see'" can function to mediate the behavior f'to identify statements of
observation.'” Therefore, after several frames have been employed to elicit
""telling-what-he-sees bchavior" from the learner, the instructional cue is

gradually introduccd into the program.

Pictorial Stimulus?’ Textual Stimulus Seconds

1. Red apple The apple is red. 10
Does this tell you what you see?
Yes No

2. Yes! You see that the apple is red. 5

3. Boy eating a red aprle. The apple is swecet 9
Does this tell what you sec?

4. Me. You do not sece that the apple 4
is sweet.

5. DBoy eating a rcd apple. The boy is eating his lunch. Does 10

this statcment tell what you sce?

Therc is no fixed procedure for introducing the instructional cue. It may
be introduccd gradually through feedback to student responscs. This is the casc
in the proscnt progmm‘outline, where it is stated in esscnce as scen below
in frames 8, 10, and 13 before the verbatim statcment is first presented in

frame 16.

TThe pictorizl stimuli and textual stimuli from each frome are presented
simulteneously in the same film scene. That is, frame 1 represents one scene,
and the pictorial and textual stimuli from it are presented together in the
first scene of the film, etc. The Seconds colum indicates. the duration of cach
scens3.

] " - 5. i . e . T e 'T"’“’f‘“
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Pictorial Stimulus Textual Stimulus Seconds
8. Yes. This is a statement of
observation. It tells what you sec. 6

9. Boy eating a red apple. Thc boy is hungry. Does this tell
what you see?

10. No. A statement of observation tells

' something you see, not what you have

to guess.

11. Boy eating a red apple. The boy is bigger than the apple. 9
Is this a statement of observation?

12. Yes, it is a statement of cbservation 5
because it tells what you sec.

13 Bouy cating n rod apple. The boy likes the apple. 9
Is this a statemant of observation?

14. Ne. This is not a statement of 10
observation. It does not tell what
you see, but something you have to
guess.

~3 Co

15. Car moving, no parked

or standing cars The car is moving. 8

visible. Aerial on Is this a statement of observation?

front fender is clearly

visible.
16. Yes, a statement of observation tells 4

what you sce.

On the other hand, it would be equally feasible tc introduce the instructional
cue in verbatim form without initially using the term "'statement of observation®
in several frames preccding its introduction. In this case, it would be appro-
priate to include in thc same frame an clicitor whose correct answer rcquires
the learner to use the information presented in the instructional cue.

Fcllowing the introducticn of tie instructional cue, the programer cmploys
the elicitors from the IS that are desipiaed to indicate whether the instruc-
tional cue is functioning to mediate the desired bchavior. After the instruc-
tional cuc for statements of observation has been introduced, then, the elicitors

that require the learner tc identify statements of observation are employed

in the program. Elicitor 2, ''Is this a statement of obscrvation?'' appears

* et e s o
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in frames 13-23 in thc program (sce frames 13-16 above):

Pictorial Stimulus Textual Stimulus Seconds
21. Car moving, no parked The car has a redio. 10

or standing cars visible.Is this a statement of observation?
Aerial on £ront fender
is clearly visible.

22. No.

23. Car moving, no parked The car is not out of gas.
or standing cars visible.Is this a statement of observation?
Aerial vn front fender
is clearly visible.

0N

Elicitor 3, "Which is a statement of cbservation?" is also designed to elicit

the terminal behavior for the first IS, and it is employed in frames 27-31.

Pictorial Stimulus Textual Stimulus Seconds

27. Girl seated, looking at Which is a statement of observation? 11
book which she holds in The bock is funny.
her hands. She is | - The girl is laughing.
laughine heartily.
‘She turns a page.

28. The girl is laughing. A statement 9
of observation always tells what you
see.
29, Girl seated, looking  Thich is a statement of observation? 15
at bock which she The girl is enjoying the book.
helds in her hands. The girl is turning a page of the
She is laughing bonk.

heartily. She
turns a page.

30. The girl is turning a page of the book. 12
You can't see whether she's enjoying ..
the book. You can see her turn the page.

31. Girl seated, locking The girl is happy. 1

at book which she holds The book is in the girl's hands.

in her honds. She is Which is a statement of observation?
laughing heartily.

She turns o page.

Therefore, the correct response to these framcs is the terminal behavior

specified for the first IS ("to identify statements of observation').

©
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Now the program moves to the next iS. Again, the beginning frames for
; this IS employ an element from the learner's behavioral repertoire and onc
related to the terminal bchavior for the IS. Thus, in frame 33, the program
continues to refer tc statements of observation but introduces the term ''guess,'

which is a key word in the instructional cue and first clicitor for the second

IS.
Pictorial Stimulus Textual Stimulus Seconds
33. Thermometer showing The thermometer shows a temperature 12

105. Environment of 105.
must show clearly that Do you see this or do you guess it?

thermometer is out-

side.
The program is then developed from the second IS by working through the first
elicitor, '""Do you guess that...?" and then gradually introducing the instruc-
tional cue. The term "statement of inference' first appears in xrame 42, and

the verbatim instructional cue from the IS for statements of inference is

presented in frame 50.

Pictorial Stimulus Textual Stimulus Seconds

41. Smoke rising from There is fire in the box. 14
box, fire not visible. Does this statement tell something
you guess but cannot see?

42, Yes. It is a statement of inference. 9
It tells something you guess but
caamot see.

43. Smoke rising from Somcthing is burning. 13

box, fire not visible. Does this statement tell something
you guess but cannot sce?

The 2liciting questions from frames 45-57 follow the initial introduction of

- the instructional cue and arc designed to elicit the terminal behavior for




the second IS. These questions are derived from elicitors 2 and 3 from the IS

for statements of inference.

Pictorial Stimulus Textual Stimulus Seconds

45. Smoke rising from There is heat in the box. 9
box, fire not visible. Is this a statement of inference?

46. It's a statement that tells somethmg 11

you guess but camot see, so it is a
statement of inference. The answer

is yes.
53. Man before class. The man is writing. 10
He is writinc on The man is a teacher.
chalkboard. Pupils Which is a statement of inference?
are clearly visible.
54. You see that the man is writing, but 14

you ggess that he is a teacher.

"The man is a teacher" is a statement

nof inference.
The remainder of the program outline is developed from the remaining IS in the
same manner as the earlier parts were developed in the example. Note that from
frame 60 through the conclusion of the "Observation and Inference'' program,

the eliciting questions are designed to require the learner to distinguish

between statements of observation and statements of inference.

Pictcorial Stimulus Textuul Stimulus Seconds
60. Man walking from The man is leaving the store. 10
grocery store, carrying Observation?
bag with packages of Inference?

breakfast cereal pro-
truding from top.

61. Observation. A statement of 6
observation tells something you see.
70. Man walking from The man has been shopping. 8
grocery store, carrying Observation?
bag with packages of Inference?

breal\fast cereal pro-
truding from top.
71. Inference. 2
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Thus, correct responses to the final frames presented in the film indicate
that the learner has acquired the terminal behavior: ''to distingsuish between
statcments of observation and statements of inference.'" In addition, the
present program has a 'built-in'' provision for maintecnance. Both identifying
statements of cbservation and identifying statements of inference ere lower-
order behaviors in the resprnse hierarchy, which terminates with distinguishing
between the two. Thus, the identifying behavior is instrumental for the
terminal behavior, and provision for maintenance is built into the program.
Since the terminal behavior is to be controlled by 2 complex set of
stimuli (i.e., a textual stimulus which states something about a visual stimulus),
it is crucial that both the textual and the visual stimuli be presented simul-

taneously. Take frames 41 and 51 as an example.

Pictorial Stimulus Textual Stimulus Seconds
41. Smoke rising from box, There is fire in the box. 14
fire not visible. Does this statcment tell somethina
you guess but cannot see?
51. Smoke rising from box, The smoke is rising. 9
fire not visible. Is this a statement of inference?

If the textual stimulus wexrc presented first and then withdrawn in favor of

the pictorial stimulus, thc learner would read a statement zbout a phenomenon
which he has not seen. Then, when the pictorial stimulus was presented, the
statement would no longer be visible. Or if the opposite precedure were followed,
the learner would have no pictorial referent for the statement. Such a pro-
cedure would requirec the learner to remember the critical stimulus clements

from the preceding exposure without simultanecusly providing him with verbal

cues indicating which elements were critical. In short, the learner would



not know which stirmulus elements to attend to. Therefore, the two sets of
stimuli must be presented simultaneously for a sufficient length of time to
allow the learner to attend scparately to both sets.

The writer of the programed textbook has a relatively limited number of
modes for prescentation of feedback in comparison with the number available
to the producer of the programed film. To mention only a few possibilities:
The film may present feedback at a precise time; it may provide it as a subse-
quent supcerimposed textual stimulus; it may provide it in an animated sequence;
or it may utilize a mnde which is availablc to the writer of a programed text.
Frames 53 and 54 above prcvide an examplce. The feedback is provided separately
in frame 54 after the pictorial and textual stimuli have been withdrawn. Per-
haps it would be sufficient to have frame 54 state only '“The man is a teacher.”
However, since the question of frame 53 is no longer available to the learner,
the mswer includes the substance of the question: ''The man is a teacher"
is a statement of inference. In addition, the feecback frame again includes
instructional material. The learner is told why statement of inference is the
proper choice: 'You see that the man is writing, but you guess that he is a
teacher."

While the present article is not concerned with cinematography as such,
a word should be said about the storyboard. The IS togpcther with the program
cutline completcly eliminates the necessity for a storyboard. The programer
nceds to "tell himself' the properties of the pictorial stimuli. Even if he
has a considerable degree of artistic competence, little or nothing will be
gained by attempting to sketch the pictorial stimuli. At best, such sketches

provide no more precisc cues for selecting the pictorial stimuli than does



the verbal description of the pictorial stimulus in the program outline.
Frequently, the precision of well-chosen words is nceded to clearly specify
the fine-grain details. The writer of the program outline will find that the
storyboard plays an insignificant role even in cases when another individual
does the cinematography. In this situation; the cinematographer might choose
to sketch a scene for the approval of the programer if the verbal description
allows for any ambiguities. Whatever role the storyboard plays, however, it
is quite clear that it has little uscfulness if the program outline is poor,
and it is superfluous if the program cutline is good.8

Finally, some indication of time of each scene is necessary if a programed
film is planmed for use in a conventional projector. In the absence of
empirical data on optimal length of stimulus presentation, the film may be pro-
duced using the film maker's rule of thunb: allow encugh time to read the
textual material aloud twice at a slow rate. An additional second or two is
allowed whenever a frame requires a response from the learner. If the pre-
pramer's intuition lecads him to believe that the length of frames determined
nn this basis might be too long or too short, he will make appropriate modi-
fications. Some projectors will stop at predesignated points to allow the
learner to make his response, and they will start again on signal from the
learner. If a pacing which is responsive to the learner is desired, certainly
this type of projector is indicated. The programer must take such factors

into consideration when completing his program outline.
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8The writers' experience with commercial film producers has strengthened
this conviction. The commercial produeer does not want us to provide him
with a storyboard, nor does he use onc himself. The reasmns are manifold, but
the most important one is that the still picturc on a storyboard tends to in-
hibit rather than facilitate the conceptualization of the potential of the
motion picture as a medium.



Summary

Instructional technology has been defined in two vays. It may mean
the application of mechanical or electromechanical tocls to instructional
problems. In 2 more sophisticated sense, it refers to the applications to in-
struction of a primary, or underlying, science. In thc present context, this
would rcfer to the science cf human behavior (or, more specifically, human
learning) to problems of instruction. The science is at the disposal of edu-
cators. The hardware is availsble. If, then, a true instructinnal techmnology
is tY emerpe, it will i;é a result of the applicaticn of experimcntally derived
principles of learning to the utilization of new instructional media.

The production of instructicnal films is an area to which empirically
derived principles of learning can be appliced. As instructional technologists
and film makers werk together in the type of application suggested in this
article, two results should accrue: (1) the quality of instructional films

will improve, and (2) new data will emerce which will encble the instructional

technologist to refine instructional theory and practice.
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Tabie 1

Instructional Specifications for
"Observation and Inference"

Instructional Specifications for Identifying Statemsnts

Terminal Behavior:

Instructional Cue:

Elicitors:

Stimulus Limits:

sD

All statements that describe some-
thing visible to the observer.

©

EC

Aruitoxt provided by Eic:

of Observation

To identify statements of observation, given cbjects and/or
events to which the statements refer.

A statoment of observation tells what you see.

1.

Do you see that...
(a) the apple is red, (b) the apple is sweet, (c) the

boy is hungry, (d) the boy is eating the apple, (e) the
boy likes the apple, etc.

(Given a pictorial stimulus of a boy eating a red apple)

Is this a statement of observation?
(a) The car is moving. (b) The car's motor is running.
(c¢) The car has a radio. (d) The car has an aerial, etc.

(Pictorial stimulus of a rapidly moving car with an
aerial)

Which is a statement of observation?

(a) The book is funny. The girl is laughing.

(b) The girl is happy. The book is in the girl's hands.
etc.

(Pictorial stimulus of girl laughing at a blue book
whick she is holding)

N

S

All statements describing some-
thing not directly visible to
the observer, but readily in-
ferred from visible objects or
events.



Instructional Specification for Identifying Statements
of Inference

Terminal Behavior: To identify statements of inference, given obiects and/or
events to which the statements refer.

Instructional Cue: A statement of inference tells what you guess, but cannot
see,

Elicitors: 1. Do you guess that...
(a) it is a hot day, (b) the thermometer reads between
100° and 110°, (c) there are mumbers on the thermometer,
(d) it is summertime, etc.

(Pictorial stimulus: Outside thermometer reading 105°)
2. Is this a statement of inference?
(a) The smoke is rising. (b) There is fire inside the
box. (c) Some smoke is higher than the box. etc.
(Pictorial stimulus: Smoke rising from a box)
3. Which is a statement of inference?

(a) The man is writing. The man is a teacher.
{v) The children are seated. The children can read.

etc.
(Pictorial stimulus: Man in front of school class writing
on board)
Stimulus Limits:
sP s"
All statements describing something All statements describing something
the observer guesses, but cannot see. visible to the observer.

Q
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Instructional Specification for Distinguishing
between Statements of Cbservation and Statements
of Inference

Terminal Pehavior: To distinguish between statcments of observation and state-

ments of inference, given objects and/or events to which
the statements refer.

Instructional Cue: As given in the preceding two Instructional Sepcifications.

Elicitors: Tell whether each statement is a statement of observation
or a statement of inference.
(a) The man bought some groceries.
(b) The man is leaving a grocery store.
(c) The man is walking.
(d) The lag is fuil of groceries.
(e) The man is carrying a bag.
(£} The man has been shopping.

(Pictorial stimuius: Man leaving a store on foot and carrying
a bag with groceries protruding from the top)

Stimulus Limits:

Statements of Observation

sP s®
As stated in IS mumber 1. As stated in IS number 1.
Statements of Inference
s?® s®
As stated in IS number 2. As stated in IS number 2.



Table 2
"Observation and Inference"

I5's and Program Outline

Film #1

Pictorial Stimulus Textual Stimulus Seconds

1. Red apple The apple is red. 10
Does this tell what you see?

yes no

2. Yes. You see that the apple is red. 5

3. Boy eating a red apple. The apple is sweet. h 9
Does this tell what you see?

4, No. You do not see that the apple 4
is sweet.

5. Boy eating a red apple. The boy is eating his lunch. 10
Does the statement tell what you see?

6. No. The statement does not tell what 5
you see.

7. Boy eating a red apple. The boy has a red apple. 9
Does this tell what you see?

8. Yes. This is a statement of obser- 4
vation. It tells what you see.

9. Boy eating a red apple. The boy is hungry. 8
Does this tell what you see?

10. No. A statement of observation tells 7
something you see, not what you have
to guess.

11. Boy eating a red apple. The boy is bigger than the apple. 9

Is this a statement of observation?

The pictorial stimuli and textual stimuli from each frame are presented
simultaneously in the same film scene. That is, frame 1 represents one scene and
the pictorial and textual stimuli from it are presented together in the first
scene of the film, etc.



Pictorial Stimulus Textual Stimulus Seconds
12. Yes, it is a statement of observa-
tion because it tells what you sece. 5
13. Boy eating a red applec. The boy likes the apple.
Is this a statement of observation? 9
14. No. This is not a statment of obser-
vation. It does not tell what you seec,
but something you have to guess. 6
15. Car moving, no parked or The car is moving.
standing cars visible. Is this a statement of observation? 8
Aerial on front fender is
clearly visible.
16. Yes, a statement of observation
tells what you sce. 4
17. Car moving, no parked or The car's motor is running.
standing cars visible. Is this a statement of observation? 10
Aerial on front fender is
clearly visible.
18. No. You cannot see the motor. 4
19. Car moving, no parked or The car has an aerial.
standing cars visible. Is this a statement of observation? 9
Aerial on front fender is
clecarly visible.
20. Yes. It tells what you see. It is
a statement of observation. 6
21. Car moving, no parked or The car has a radio.
standing cars visible. Is this a statement of observation? 10
Aerial on front fender is
clearly visible.
22, No. 2
23. Car moving, no parked or The car is notout of gas.
standing cars visible. Is this a statement of observation? 9
Aerial on front fender is
clearly visible.
24, No. A statement of observation tells

what you see. You cannot sec whether
the car -has gas or not. You can only
guess it. 10




Pictorial Stimulus Textual Stimulus Seconds

25. Car moving, no parked or The-car is moving forward.

- PR

standing cars visible. Is this a statment of observation? 9
Aerial on front fender
is clearly visible.
26. Yes. 2
27. Girl seated, looking at Which is a statment of observation?
book which she holds in The book is funny.
her hands. She is The girl is laughing. 14
laughing heartily. She
turns a page.
28. The girl is laughing. A statement of
obscrvation always tells what you see. 11
29. Girl seated, looking at Which is a statcment of observation?
book which she holds in The girl is enjoying the book.
her hands. She is The girl is turning a page of
laughing heartily. She the book. 15
turns a page.
30. The girl is turning a page of the book.
You can't see whcther she's enjoying the
book. You can sec her turn the page. 8
31. Girl scated, looking at The girl is happy.
book which she holds in The book is in the girl's hands.
her hands. She is
laughing heartily. She Which is a statement of observation? 14
turns a page.
32. The book is in the girl's hands. 4

End of Film #1




Pictorial Stimulus

33,

34.

35.

36.

37,

38.

39.

40.

41.

42.

43.

Thermometer showing 105°.
Enviromment must show
clearly that thermometer
is outside.

Thermometer showing 105°.
Environment must show
clearly that thennometer
is outside.

Thermometer showing 105°.
Enviromment must show
clearly that thermometer
is outside.

Thermometer showing 105°.
Enviromment must show
Clearly that thermcmeter
is outside.

Smoke rising from box,
fire not visible.

Smoke rising from box;,
fire not visible.

Film #2

Textual Stimulus

The thermometer shows a temperature
of 105°. Do you see this or do you
guess it?

You see that it is 105°.
statement of observation.

It is a

It is summertime.
Did you see this or guess it?

You guess that it is summertime even
though you cannot see what season it is
in this picture.

It is a hot day.
Docs the statement tell something that
you guess, but cannot see?

The statement tells something you guess
but cannot see. Thec answer is yes.

The thermometer shows a temperature
between 100° and 110°. Does the state-
ment tell something that you guess but
cannot sce?

No. The statement tells something you
sec.

There is a firc in the box.
Does the Statement tell you something
you guess but cannot see?

Yes. It is a statement of inference.
It tells something you guess but cannot
see.

Something is burning.
Does the statement tell something you
guess but cannot see?

Seconds

14

12

20

13



Pictorial Stimulus

44,

45.

46.

47.

48.

49,

50.

51.

52.

53,

54.

55.

Smoke rising from box,

fire not visible.

Smoke rising from box,
fire not visible.

Smoke rising from box,
fire not visible.

Smoke rising from box,
fire not visible.

Man before class. le
is writing on chailk-
board. Pupils are
clearly visible.

Man before class. He
is writing on chalk-
board. Pupils are
clearly visible.

R S o 20 Tt A, A Bt e K s

Textual Stimulus

This is another statement of
inference because it tells something
you guess but cannot see. The answer

is yes.

There is heat in the box.
Is this a statement of inference?

It's a statement that tells something
you guess but cannot see so it is a
statement of infecrence. The answer
is yes.

Some smoke is higher than the box.
Is this a statement of inference?

The statement doesn't tell something you
guess, It tells somcthing you see so it
is not a statement of inference. The
answer is no.

There is some smoke in the box.
Is this a statement of inference?

Yes. A statement of inference tells
something you guess but cannot see.

The smoke is rising.
Is this 2 statement of inference?

No. The statement tells what you see.

The man is writing.
The man is a teacher.

IWhich is a statement of inference?

You sec that the man is writing, but you
guess that he is a teacher.

"The man is a teacher' is the statement
of inference.

The children are scated.
The children can read.

thich is the statement of inference?

Seconds

11

11

11

11

14

11

14



Pictorial Stimulus Textual Stimlus

Seconds
56. The children can read. 3
57. BMan before class. He The children are in school.
is writing on chalk- The man writies with his right hand.
board. Pupils are
clearly visible. Which is the statcment of inference? 16
58. The children are in school. 7

End of Film #2
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Pictorial Stimulus

59.

60.

61.

62.

63.

64.

67.
68.

69.
70.

71.

Man walking from
grocery store, carxying
bag with packeges of
breakfast ccreal pro-
truding from top.

Man walking from
grocery storc, carrying
bag with packages of
breakfast cereal pro-
truding from top.

Man walking from
grocery store, carrying
bag with packages of
breakfast cereal pro-
truding from top.

Man walking from
grocery store, carrying
bag with packages of
breakfast ccrcal pro-
truding from top.

Man walking from
grocery store, carrying
bag with packages of
breakfast cercal pro-
truding from top.

Film #3

Textual Stimulus

In the next scenes, tell whether

ecach statoement is a statement of

observation or a statcment of

infercence.

The man is leaving the store.
Obscrvation? Inference?

Obscrvation. A statement of observation
tells something you sce.

The man bought some grocerics.
Observation? Inference?

Inference. A statement of inference

tells something you guess, but can't

sce.

The man is walking.
Obscrvation? Inference?

Inference.

The man is carrying the bag.
Observation? Infcrence?

Obscrvation.

The man has been shopping.

Inference?

Observation?

Inference.

End of Film #3

Scconds

10

10

10

10

10

(38



