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P The project reported here has major implications
for many of our urgent educational problems. It deals with
he process of how to "guarantee" 1earn1ng. The process or
curriculum development model, employed in the project. evolved
on the hard testing ground of operational reality--where many
fine theoretical models have met with sharp defeat.

The model is radically different from the conventional
approach of designing instruction, so it is understandable
that the "course" it produced is radically different from
other courses. Both the model and the course represent a
bold attempt to make a greatly needed gquantum jump in educa-
tional practice. The results of the project--supported by
empirlcal data~-are highly positive and very gratifving to
those who dedicated their efforts to its success.

. Educators who are familiar with projects of thisg type
know the high risks of failure involved. And if indeed failure
occurs, it takes place in the showcase of day to day school
operations and involves many students, instructors, and admini-

"strative staff. Yet the risk is directly related to the poten-
tial gain, such as that which resulted from this project.

"This prOJect was initiated and funded by the U.S.
Office of Education's Division of Comprehensive and Vocational
Research (National Center for Educational Research and
Development) out of a firm belief that such risks must be taken
if there is to be progress. Rigk taking, even for the best
‘reasons, is not easy for any organization, particularly a
federal agency involved. in the sensitive field of education.
Reécognition should be given to Mr. Robert E. Pruitt, Director
of the Division of Comprehensive and Vocational Research, and
Dr. Richard B. Otte, the Project Officer for this project, for
not only their courage but the quality of their personal involve-
ment 'in the project from its start to its completion.

. The project was conducted in cooperatlon with the
U.S. Naval Academy, with Dr. Jesse Koontz the Project Officer
for the Navy.
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ABSTRACT

} This final report concerns a pioneering, three-year
c&rriculum development project dedicated to translating recent
1éarning theor& and laboratory findings into operational
practice in an existing educational institution. This project
produced a highly successful and unique course that teaches
two semesters of economics that students can master in from
six weeks to one semestef's time. In the course, students
negotiate individual learning contracts with instructors,
making decisions on what they will study, what media they will
use, and how fast they expect to progress. Detailed perfor-~
mance specifications were prepared first and then media were
selected and materials developed that would most effectively
and efficiently meet those specifications.

The report explains how the course was developed, including
the rationales, methods,-and procedures which were empirically
tested. Only a few educational development projects comparable
to this in scope and goals have been conducted. None appears
to have been documented in the form of developmental model for

use by others, as is done here.
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CHAPTER I
INTRODUCTION

In early 1967, the Educational Technology Center of
Steriing Institute initiated in Washington, D.C., a major,
pioneering Multi-Media Curriculum Development Projecf. The
sponsors of the MMCD prOjéct waere the U.Ss. Office of Education
and the U.S5. Navy. The purpose of the project was to produce
the "best possible" educational course "by utilizing simultan-
eously each of several recent advances in the state of the
art of educational technolOgy."l The advances to be utilized
were identified as the following:

. Systems and operations analysis in planning

+ Identifying and stating educational and training
objectives

+ Rationales for media employment

. Research in techniques for the programming and
utilization of materials in the several media

- Empirical process of méterials revision?

The solicitation material expressed the fact that
primarily these advances were (a) of a theoretical nature or
(b) based on expefiments that have yet to be applied in

operating environments. The problem, from the standpoint of

project activities, was to translate this research into

1U &. Navy Purcha51ng Office, SOllCltathn material

for procurement NO0Q600-68-3~-G022, Step 1, July 20, 196&7.

2 11as
Ibid. -1~
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technology--i.e., to apply these advances in a real-life,
operational setting uﬁder the constraints of time, money,
‘manpower, and khe limits of knowledge, to producée the "best
possible® course. v

The Educational Technology Center (ETC) proposed a
conceptual model and a detailed technical appreach tﬁat sought
to réflect the latest advﬁnces in educational technology and
educational research.3 The technical approach toock the form
of a detailed plan that described how the new theoretical and
experimental advances would be applied in the project.

The course that resulted from this project has proved
to be very successful. The course is both validated and
replicable. The course, which is currently in operation,
has been described by the Educational Technology Center with

the following paragraphs:

A highly individualized, "multi-media" introductory
economics course that virtually guarantees learning has
"been developed by the Educational Technology Center of
Sterling Institute. This course, developed under the
joint sponsorship of the U.S. Office of Education and
the U.s. Navy, has been operationally tested at the
U.s. Naval Academy in Annapolis, Maryland, since
January, 1969. While senior economists state that
the course teaches two semesters of economics, some
students complete the course in one third of a semester,

3Educational Technology Center, Development of a

" Multi-Media Course in Economics for {he United States Naval
Academy: Technlcal Proposal 1 {Washington, D.C.: Sterling
Institute, 1967). (Hereinafter referred to as Technical
Proposal 1.) .

-2
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iand all students can complete it in a single semester.

" A variety of media are employed, including self-

i instructional audic packages, self-instructional
printed packages, computer-based simulation meodels

| on commercial time~sharing systems, and 16 mm. f£ilm.

In the course, students negotiate learning contracts
with instructors, making decisions on what they will
study, what media they will use, how fast they expect
to progress, and so forth. The student can largely
. determine what enrichment activities, if any, he will
take part in or conduct, including any he wishes to
originate himself. Essentially, all that is required
for a student to "pass" the course is that he be. able
to pass a series of comprehensive criterion-referenced
tests relating to core requirements.

The course consists of four major concept areas,
Basic Economics, Macro Economics, Micrd Economics, and
Domestic and International Issues. These concept areas
consist of thirty-five topics organized into over 100
core and enrichment "segments." Bach segnent, averaging
about thirty to f£fifty minutes of student learning time,
‘ is designed to produce specific, measurable learning.

Criterion-referenced pretests and post tests are
used for course units. and concept areas. Practice
problems and illustrations are embedded in the learning.
Self-tests are strategically located so students can
evaluate their own progress. In responding to practice
problems and other test items, the student uses a small,
portable response device called a QRS (Quick Response
System). A light comes on only when a student Presses
they key for the correct answer. At the same time, the
QRS maintains a record of both incorrect and correct
respenses, in the form of a computer-processable punched
card.

4Paragraphs provided by the Educational Technology
Center, Washington, D.C., January 5, 1970.
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In the semester ending in January of 1970, ninety-

-eight percent of the students achieved €ighty percent or

more of the core objectives of the course, and some ninety

'percent of the students achieved a substantial number of

enrichment objectives (i.e., earned sufficient enrichment
points to raise their grade level to a "B" or more) . °

Appendix A provides a description of the components of the
course, while 2ppendix B provides comments on media appli-

cations in the course.

The Academy gave a grade of "C" if a student achieved
all of the core objectives and a "B" or an "A" depending on
how many enrichment objectives he also achieved. The over-
whelming majority of students =zarned B's and A's.

-
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CHAPTER II
f‘ ' _ PROJECT PLANNING

Perhaps the fundamentnl reason for the suécgss of the
Multi-Media Curriculum Development Project was the philosophy
underlying its preliminary planning and subsequent maaagement.
This philosophy may be referred to as the "systems approach.”
It included thé view that a primary function of project
planning and management was to optimize among alternatives in
most effectively and economically achieving the specified

~goals, Thus, the identification of alternatives and alloca-
tion of resources in a way judged to be optimal were activities
~growing out of this philosophy.

,_Since the systems approach was the guiding philosophy
in planning and managing the project, it is important that the
view of this approach,‘as held by the project management, be
described before specific project planning and manageﬁent

activities are dealt with.

EDUCATIONAL TECHNOLOGY CENTER
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‘ The Systems Approach

The systems apprcach may be defined as the applica~
tion of scientific methods and tocls to the predlctlon and
comparison of the values, effectiveness, and costs of a set
of alternative courses of action involving man*machiﬁe
systems.l The systems apbroach'seeks to take into account
the interrelatioconships of all significant elements of a

problem and of its solution-~hence the term "system."

A system must be goal-directed. In education, the goal
is learning. It is important to be able to know if a system
is achieving its goals. More specifically, it should be possible
to measure (a) when and how well a specific goal is being
met. by the system and (b) which system elements are contribu-
ting in an acceptable way toward meeting that goal. This calls
for precision in desighing a new system or.identifying the
significant elements in an existing system. In addition, it
also calls for a "feedback loop," i.e., a means for measuring
efféctiqgness, for evaluating‘the results, and for modifying or

N
revising the systém, as necessary, to better meet the goal..

i
!

f. 'lDonald W. Meals, "Heuristic Models for Systems
Planning," Phi Delta Kappan, January, 1967.

4 . -G=
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Note that the term "systems," as used in "systems
aeproach,“ is plural. This underlines a key concept of the
s§stems approach, namely that every system is a subsystem of
a larger system. Our concern may be with a University's
School of Education as an instructional system, oxr we may be
concerned ‘with a specific course taught by a specific
instructor in one department of that school. 1In any case, it
is important to recognize, for Planning and management, that
each of these instructional systems is a subsystem of a larger
system, and therefore must be responsive to the needs (or
"constraints") of that larger system. An illustration of this

relationship is given in Figure 1.

’ ' University
INSTRUCTIONAL
SYSTEMS
+ School
Department i
Coukrse

Fig. l.--Instructional Systems as Subsystems
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\_nverlooked.

;
| The concept illustrated in Figure 1 is intended to

aid the planner-manager to broaden the scope of variables he
must consider as possibly relevant to a problem or its solu-
tion. The objective is to guard against overlooking key
variables, which Goodlad,. for example, bkelieves to be a
primary cause of the practical ineffectiveness 'of much of the
curriculum research being reported today.2 It musi be clearly
understood that each "system" operates within an "environment"
that is at least partially created by the larger system of
which it is a part. |

Let us consider the position of the instructor at a
university. An i£struct0r cannot develop a course and present
it at a university with complete disregard for his fellow
faculty members,’ the department, the school, aﬁd other factors.
While he may have much freedom in creating his course, he must
take into account the constraints imposed by the "larger
system." If he falls to do .this, his course may "fail,

There is a relationship hetween the goals stated and
the system needed to accomplish the goals. In a university,

the goals of each school should be a subset ¢f the university

2John I. Goodlad, "Curriculum: State of the Field,®
Review of Educational Research, XXXIX, No. 3 {Washington, D.C.:
American Educational Research A55001at10n,‘1969), 367-375,

3 .
Indeed, it may be argued that the major reason for
the failure of innovation after innovation in our school systems
has been because some of the most relevant variables are being
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goals. Similarly, the goals of a department should be a

subset ©of the goals of the schocl. The point is that the
_éoals selected for the larger system have an impact 6n what

are acceptable geals for the smaller systems (i.e., subsystems)
of which it is composed. - In designing an instructiAnal system,
one of‘the first activities is to ascertain the general goals
of the larger system (e.g., the economics department) to

help ensure that goals specified for a smaller systen (e.qg.,

a course within the department) will be compatible. Having

specified "compatible" goals, a system can be designed with
é higher probability of meeting them.?

In the systems approach, system elements--people,
materials, eguiopment, procedures, strategies, etc.--must be
justified or justifiable, in a measurable way, in terms of
theixr contributions, quantitatively and qgualitatively, to
achieving the specified goals. The feedback-evaluation-
revision procesé is intended to detérmine how well a particu-
lar component is performing. If the performance is below the

minimum acceptable level, the element must be modified or

eliminated {perhaps to be replaced with some alternative).

QIt is not at all unusuwal for an organization to have
goals that are entirely unrcalistic in terms of the system
which exists. For example, the system needed to "eradicate
crime” in a city may have little relationship to the existing
system.

~9-
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Applying this to the design of an instruction system
would mean that if the student-learning goals were not
achieved the system elements would be evaluated and modi fied

br replaced as necessary to improve overall system performance.

It would mean that all components of the system--including

teachers and administrators--would be held accountable for

performing certain functions in an acceptable way.

Preliminary Planning

The systems approach, as described above, provided
the framework for planning and conducting the Multi-Media
éurriculum Development Project. Within this framework, a
conceptual model of the end-product of the project was
prepared and a detailed plan for producing that product was

laid out.

Conceptual Model

It was concluded, after reviewing the solicitation
material provided by the government, that it would be appropriate

to develop a multi-media/methods courcse which reflected the

-10-
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model shown in Figure 2. 5 It was stated in the proposal

that a course produced in conformance with this model would
have the following characteristics:

. Course content would support specific behavioral
obiectives. :

. Types and conditions of learning judged most efficient
in inducing the specified behaviors wonld largely
determine the media and methods to be employed.

. Measures of attainment of behavioral objectives
would he guantitative, and while testing situations
might vary, all test results would be maintained in
computer storage.

. The computer would use test results in conjunction
with other data to generate prescriptions of learning
packages for students.

. BEach learning package would be empirically validated.

. Characteristics of the individual sample of behavioral
objectives would provide the basis of each student's
learning package.

. At the end of a particular package, the student would
receive almost emmediate knowledge of results, work
at his own pace, and have a high degree of success
in the learning situation.

. Much of the instructional material would be of a
self~instructional nature.

> Model for a Single Course Instructional System from
"Designing an Organic Curriculum," paper prepared by R.M.
Morgan and D.S. Bushnell (Bureau of Research, U.S. Qffice of
Fducation, Washington, D.C., 1966).

8 Educational Technology Center, Development of a Multi-
Media Course in Lconomics for the United States Maval Academy:
Technical Proposal 1 (Washington, D.C.: Sterling Institute,
1967}, p. III.1. -

S -11-
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Fig. 2 ,--Model for a Single Instructional System

Model for a Single Course Instructional System from "Designing an
Organic Carriculum," paper prepared by R.M. Morgan and D.S. Bushnell
(Pureaw of Research, U.S5. Office of Educatien, Washington, D.C., 1966),
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Program Plan

| The preliminary planning activities produced a complete

"ﬁrogram plan" for producing a course resembling the -model.
This plan included task descriptions, staffing estimates,
budgets, schedules, and other comparable items bearing on
time, money, manpower, and techniques. 2 total of fourteen
tasks were defined, to be accomplished in three phases over

three years. The names of the tasks planned weres

Prepare Course Descriptions

Define Core Behavioral Objectives
Seqquence Core Behavioral Objectives
Specify aAdditional Behavioral Objectives
Prepare Test Items

Prepare Criterion Referenced Testis
Prepare Norm Referenced Tests

Select Media

Prepare Materials

Develop Evaluation Plan

Write and Debug Computer Programs

1l2. Course validation and Design Document Revision
13. Revise Materialws

Prepare Final Report

. * -

.. -

WO oo~ W

-

o
o

l—l
=
»
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CHAPTER IIX
PREPARE COURSE DETCRIPTION

The first formal task, based on the program plan, was
to "Prepare a Course Description." The scope of this task was
much larger than its title implies, since it was directed
toward defining the general goals of the new course, the envir-
onment within which the new course would be presented, the
characteristics of the target population, and other major
variables and constraints that applied to the development of
the course.

Define Target Population

‘A primary consideration in designing any instructional
program is who the program is for and what these students will
be like when they start thelprOgram. The characteristics of
the target population have implications for virtually all
aspects of the-program deéign and, for this reason, it is
important to “define" the target population at an early stage
in the design activities.

The specific characteristics of the target group,
including the deéree of homogeneity or heterogeneity, provide
inforﬁation needed to most effectively ma?e decisions in

such areas as the following:

-1 4n
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1. Knowledges and skills to exclude because the target
group possesses them

2. Entry competencies to Plan for in knowlcdge skill
areas pertinent to the program

3. Probable areas for prerequisite deficiencies

4. Attitudes to contend with, positive and negative,
including level of achievement motivation

5. Probable differences in learning rates or amounts
of learning per unit of time

6. Appropriateness of different instructional strate-
gies, including media applications

The importance of such information for decision-
making was fully understood in the MMCD Project. Accordindly,
formal steps were taken to obtain all "readily available"
information Yegarding the target population for the new multi-
media economic analysis éourse at the Naval Academy.

The types of information sought may be summarized as
follows: ! _ |

1. 8Size and location

a) Size of target population and rate of increase
or decrease .

b) ILocation of the group

¢} The instructional "unit"” size (e.g., 1,000
freshmen college students, thirty students
per class and six classes), if one current
exists

lIt should be emphasized that this refers to informa-
tion sought. This does not mean each item of desired informa-
tion was obtained. Only "readily avallable" data were
obtained, and thesc were very limited,

O

~15~
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2. Achievement

a) Scores (mean, range, and standard deviation)
on standardized, national achievement: tests

b) Scores (mean, range, and standard deviation)
on validated local achievement tests, and on
any tests that will provide information about
achievement levels in those areas that the
course will deal with.

3. Interests, aptitudes, and personality
a) Expressed interests of the group
b) Group interests as measured on valid tests
c) Aptitudes as measured on valid tests.

d) Valid data about personality characteristics
of group members

(1) Rate of learning
- {2) Style of learning
{3) Autonomy needs
{4) Affiliation needs
(5) Achievement motivation
{(6) Anxiety level
{7) cautiousness '
(8) Original thinking
(9) Personal relations

4. Socio-econonic information

EDUCATIONAT: TICHNOLOGY CERTER — —




Resources and Constraints

Much of the effort relating to the preparation of the
,Course Description document involved identifying ﬁéss;bly
relevant resources and constraints, as was originally ;1anned.
It is of much benefit to gll subseguent planning if key resources
- and constraints can be identified early in the project, as was

the case in the MMCD Project.

Coqgtraints are the limitations imposed on a project.
from any source. The most common constraints in the project
were limitations of:

. time
._money'

. pPersonnel
. knéwledge

These cénstraints were of constant concern in the
preliminary planning and subseguent .course management; they
were identified and reflected in the orig{nal program planning
and were continuously monitored in subseguent project activities.

There were a number of other constraints, however,
that played an impbrtant part in project activities. The
target pqpﬁlation represented a major constraint. The developed
course-had to be tailored to thg entry characteristics of the

students. Further, the course had to present a process which

-17-
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|
enabled the student to successfully complete the course within
a time limit. -And the students and instructors had to subjec-
ti&ely find the course "acceptable:"

Another type of constraint that was of key importance
was the policies of the Academy and the specific department
for which the course was being dnveloped. Existing policy
had to either pe observed or changed. If it was ignored, there
was the risk of finding out too late that it should have been
ohserved. In order for a developmental project to be success-
ful, the support of the top decision-makers is usually essen-—
tial. When policy is obviously outdated, it is probably better
to influence a change at the top rather than to risk ignoring
it at the operation level.

Other constraints taken into account included the
relationship of the proposed course to other courses, the
amount of study time the target students may have, the
operating structure and procedures of the organization within
which the course was to operate, the numbér ﬁnd characteristics
of the teachers, and so¢ on. (The kinds of constraints that
will apply and their relative significance will, of course,
vary from project to project.) It was thought to be very
important to have a clear idea ©of what actuallf constituted a
constraint and what did hot (i.e., was something that could be

changed) .

_13,..
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Macro-Planning Chart

A major development was the emergence of the Macro-
P;anning Chart.: During the early weeks of the project, it
chamé apparent that some form of visual planning tool was
needed so that various parts of the cource could be viewed
in perspective. It was believed that such a tool would also
serve as an aid in analyzing time-topi¢ relationships and

- media-usage logistics. Since, in general, (a) the fifty-minute
class-hour was familiar to instructors and (b) few single
learning events could be expected to exceed fifty minutes in
the developed course, it was decided to construct a chart that
divided all of the student time availakle for the course’
into fifty-minute "segments."  This chart was given the name
"Macro—Planning Chart." The construction of the Macro-
Planning Chart is further explained in the paragraphs below.

Under the contract, é student was ﬁo spend six fifty-
minute hours a week studying "core" material and three Ffifty-
minute hours a week studying "enrichment" material or
"remedial" material, or some combination of both. 8ince there
were seventeen weeks in the semester, the total number of "core"
hours required for the new course was 102 (i.e., six hours per
week Limes seventeen weeks). Similarly,'it was expPected that
fifty-~one “remedial" hours and fifty-one "enrichment" hours

(i.e., three hours per week times seventeen weeks, for-.each)

“]9-

EDUCATIONAL TECHNOLOGY CENTER




|
would be provided. ®ach such fifty~minute hour was termed a
“s%gment.“ In the course, therefore, there were to be 102
coée segmnents, fifty-one enrichment segments, and fifty-one
remedial segments.

This segmentation plan was applied to each of the
major .concept areas (groﬁps of instructional topics particu-
larly related in some way). Pigure 3 shows the Macro-Planning
Chart that was produced for Concept Area I of the cour;e.

Note that there Qere four enrichment segments provided, twelve
core segments, and five remedial segments.

The Macro-Planning Chart prepared for a concept area
indicated the number of fifty-minute student hours, or segments,
that could be devoted to enrichment, core, and remedial

. instruction. The segmenté were looked upon as "time buckets"
which were to hold instructional activities, primarily in the
form of instructional topics. The names of specific instruc-
tional topics were assigned to specific course segments. In
Concept Area I, for example, the topic “Specializétion“ was
assigned segnents numbered C6 and €7. A minimum of twenty
percent of all segments were reserved for testing and counsel-

ling, with the percentage varying for given concept areas.

_'20_
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The Macro-Planning Chart provided a rough “time limit"
fo@ specific instructional topics. If one topic were assigned
twé segments, this would mean that a total of 100 (fifty plus
fifty) instruction/learning minutes were dvailable for that
topic. If two instructional topics were assigned to the same
segment, it meant that fifty minutes of instruction/learning
time had t©o be divided between the two topics. The effect was
to cause decision-making based on trade-off analyses. Questions
were raised about the relative importance of different topics
and what was important and not important within a given topic.

The Macro-rlamnning Chart proved to be highly useful in

connection with determining the detailed seguencing of events

‘included in the course. It became the "drafting board" of the

detailed instructional sequencing (sequencing is discussed in

a later section of this report),

-2
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CHAPTER 1V
" DEFINE BEHAVIORAL OBJECTIVES

'?erhaps the most critical task in the design of an
instructional system i~ to determine the behavioraljobjec-
tives. During the first phase of the MMCD Project, by far
the greatest amount of effort was devoted to establishing and
gaining agreement on the behavioral objectives. Indeed, of
any problems encountered during the MMCD Project, those asso-
ciated with the performance of this task were ungquestionably
the most difficult to-resolve.

As Gagné has pointed out, nearly every writer who has
dttemptedlto describe the factors to be taken into account in
designing instructional programs has paid attention to

deflnlng objcct1ves.l Gagné, in his The Conditions of

Learning, lists “learning objectiwes" as having the first
priority in.educational decisions.g In the project, a major

problem was encountered in trying to gain agreement on behavioral

lRobert M. Gagné, "The Analysis of Instructional
Objectives for the Degign of Instruction,® Teaching Machines
and Programed Learning, I¥: Data and Directions, ed. by
Robert Glaser (Washington, D.C.: DAVI, KEA, 1965}, pp. 21-65.

2Robert M. Gagné, The Conditions of Learniny (New
York: Holt, Rinehart and 7inston, Inc., 1865}, p. 263,

-23....
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objectives. Since this problem has been widespread, the
general background to the problem is stated before the

attempts to resolve it are discussed.
Background

Robert F. Mager's Preparing Objectives for Programwmed

Instru.tion is perhaps the most widely used reference by

persons seeking to define behavioral bbjebtives for their
education or training programs.3 This text, however, applies
only when the objectives have been established, since it
describes only how to state the objectives. .Some who have
uséﬁ this text have confused the process of stating objec-.
Eives with the process of deciding what objectives to state.
The literature is rich with material on how to state objec-
tives. The situation is quite different regarding how to
establish and gain agreement on objectives, a process which
must precede stating the objectives.

One of the key factors contributing to an apparent
emphasis on stating objectives versus establishing objectives
would seem to be the setting in which instructional objec-
tives we;é first employed on a meaningful scale. This envi-
ronment was military training research, particularly on the

training of electronic technicians. ©One of the first things

3Rr.F. Mager, Preparing Objectives fox Programmed
Instruction (San Francisco: Fearon Publishers, 19062}.
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done in planning such training was to "identify" the objec-
tives. The objectives were identified by analyzing the task

for which the person or persons were to be trained. .This

’ "task analysis” produced, in turn, a “"task description®

I which stated what a person does to satisfactorily perxrform the
task. Behavioral objectives were "identified" from the
performances specified in such task descriptions.

This process of establishing the instructional objec-
tives was appropriate in such military training situations,
and the process works well where training for specific jobs
islconéerned. It was not until attempts were made to transferxr
this process to:“education“ that severe difficulﬁies wexe
encountered. While training is often thought of as directed
toward a specific job, education tends to be viewed as a

process which prepares a person to live in a desired society

4 .
of the future. It is much easier to gain agreement on what
an "electronics technician'" must be able to do than what a

"good citizen" must be able to do.

4For a discussion of the philosophical basis of
education and the implications for education, see Melvin M.
Tumin's article, "Education and Educators in & Changing
_ Society {(Part One)" in Prevwaring Educators to Meet Emexrging
Needs, ed. by Edgar L. Morphet and David L. Jesser (New
York: Citations Press, Scholastic Magazine, Inc., 1969).
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In the occupational training situwation, the scope of
variables to be considered may be relatively narrow, and
phglosophical variables may not enter into consideration.
The task description, in any case, can serve as the control-
ling document in that situation.

In education, it is very difficult to even gain
agreement on what the task is, let alone its description.
While people can agree on broad generalities of what a
"desired future" should be, it has been a major problem to
obtain agreement on the specific operational implications of
such a future for the present educational process. The
method for "preparing instructional objectives," as developed
from the research on military training, does not provide the
nechanism for establishing "educational® behavioral objectives.
Moreover, an exéﬁination of fhe general body of literature in
the field of education fails to reveal that a satisfactory
mechanism has been developed.for gaining interpersonél oxr
inter-group agreement on specific behavioral objectives for

"educational" curricula.5

>The terms "interpersonal" and "inter-group" refer
to persons in different disciplines or at different schools,
who have an opportunity to freely reject or to accept and use
a2 given set of behavioral objectives.

 -26-
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The need for establishing measurable objectives for

gducation has been argued for nearly fifty years, the Winnetka
/

Plan during the 1920's being one of the ecarliest attelpts at
producing such objectives as part of a complete program.G

Ralph W. Tyler's work at the University of Chicago in the

1940's provided an important impetus for developing techniques

for establishing educational behavioral objectives.7 A notable
outcome oOf this impetus was Benjamin Bloom's "taxonomy"
published in 1956, which was one of the first attempts to
produce a comprehensive list of educational objectives for
general use.B This and the subsequent taxonomies of educa-
tional objectives represent a major step in translating abstract

~goals of education to more specific meaning.

1

GSee, for example, C. Washborne, Mabel Vogel, and
W.8. Gray, "A Survey of Winnetka Public Schools,” Journal of
Educational Research Supplementary Educational Monograph
(1926) .

7 See R.W. TYler, Rasic Princivles of Curriculum and
Instruction: 8yllabus for Education 305 (Chicago: Univer-
sity of Chicago Press, 1950); and R.¥W. Tyler, "The Functions
of Measurement in Improving Instruction," Educational Measure-
ment, ed. by E.P. Lindguist (Washington, p.C.: American
Council on Education, 1950).

BB-S- Bloom, ed., Taxonomy of Educational Objectives
(New York: Longmans, Green, 1956)..
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While Bloom's taxonomy proves to be a useful guide to
different clasees of objectives, it does not provide opera-
tional~-level objectives. Moreover, the objectivég.it.lists
Fave been criticized for being ambiguous and, in géneral, not
’ eeting the criteria for "good" behavioral objectives. as
ldescribed by Mager and others. 2 Nor does the taxonomy face
the issue of how to gain agreement on specific behavioral
objectives.

Edling's review in 1968 of the research concerning
educational objectives suggests that few, 1f any, researchers
are investigating the question of how to gain Interpersonal

or inter-~group agreement on sets of behavioral objectives.l0

The literature continues to imply that the basic problem
is how to state behavioral ohjectives, rather than how to
establish them and gain agreeﬁent on them.

It is, nevertheless, an open secret among edugational
researchefs that. there have been a series of failures in
attempts to specify educational hehavioral objectives that
are acceptable to the grouwp of ecducators who would be

expected to employ the objectives. In general, the failures

see, for example, Gagné's "The Analysis of
Instructional Objectives for the Deésign of Instruction," p. 40.

10 5aex v mdling, "Bducational Objectives and
Educational Media," Review of Fducational Research, XXXVIII,
No. 2 (1968).
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are fewer in the hard sciences where the "task" can be agreed

upon {e.g., arithmetic, physics}, but are the rule in the
sécial sc¢iences and humanities (particularly when the‘instruc-
tion is aimed at high school or college students),‘where each
instructor might visualize the "task" in a different way.
Human beings, of course, are not prone to publish information
about their unsuccessful activities.

Maguire published the results of an experiment that
concerned a critical issue in designing curricula in the
humanities and sccial sciences~-the differences in value
judgments by teachers as regards specific, randomly selected
educational objectives.ll While his study is alcm‘rtribl.lt:icm,r
it was,; nevertheless, a paper and pencil "laboratory" experi-
ment. Nobody really had anything to lose, unlike the actual
curriculum design situations where a person may believe his

professional reputation is at stake.
Projeect Activities

The first phase of the Multi-Media Curriculum
Development Project concerned preparing a definition, or set
of specifications, for the decsired course. A major part of

these specifications consisted of educational behavioral

llThomas 0. Maguire, "Valuc Conmponents of Teachersf
Judgments of Fducational Objectives," AV Communication Review,
XVI, Wo. 1 (Spring, 196G8).

29 EDUCATIONAL TECIINOLOGY CENTER




objectives. In the second phése of the p;oject, material was
prepared to meet the specifications. The materials also were
subjected to tryout~revision cycles until they preoduced the

i learning called for by the behavioral objectives. Phase
Three required fully-operational tryouts and a formal evalu-

" ation of the highly individualized new course. In this course,
the students have a voice in what behavioral objectives they
will pursue, and some students complete two semesters of
ecoﬁomics in one~third of a semester.

Economi.cs instructors from a number of universities
took paft in producing the behavioral specifications for the
course. All told, about twenty economists had & voice in the
course design. They rxepresented a wide range of different
theoretical views and practical eXperience in economics, with
both the Priedman school and the Keyneéian school represented.
There were differences in pefsonaiities, politics, approach
to life, and view of what is "good" econonics. It was
reasonable to expect great differences in value judgments
on individual educational objectives.

pnder the contract, the new course was to tgach to
the same objectives as the comparahle, exiéting course at
the U. 8. Naval Academy, though new points of emphasis ccould

be provided. Theoretically, then, the behavioral objectives

-30-
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could be established,  at least in part, through information
about the existing economics course. It was soon found that

no two instructors were in fact teaching the same,introductory

aconomics course.,

The process of establishing behavioral objectives
began with gaining agreement on limits of student study time,
the instructional topics to be included in the course and
the average amount of student learning time to be devoted to
each topic, as reflected in the Macro Planning Chart. This
proceeded without difficulty. The next step was to egtablish
the specific hehavioral objectives of the topics; that is, to
specify the terminal behavioral objectives, intermediate

behavioral objectives, and entry behavior reguirements for

each topic. Problems were encountered almost immediately as

this step got underway.
Nature of the Problem

A major problem was the difficulty encountered by
some individuals of thinking in terms of what the student
would be expected to do. In such cases, the way of‘thinking
tended télconcern instructor objectives, media objectives,
and content coverage. Such thinking proved to be vexry
resistant to change, despite attempts by behavioral special-

ists to reorient such thinking to "“learnexr" objectives,

N
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A gsecond prohlem was the belief that students learn
what the instructor covers. The conventibﬁallyﬁtaught course
at the Naval Academy "covers" two semesters of economnics in
| one semester. The belief was held that the students do learn
the material presented conventionally, though there are
individual differences in the quality of the léarning. Since
educational technology should enable the students to learn
faster and better, it was believed by the faculty that behav-
ioral objectives should be prepared for all of the material
now covered conventionally.

A third problem concerned pow to delineate a course
that would satisfy all of the economics faculty teaching the
course. Each instructor seeks to teach the best economics
course he can. This results in differgnces in the emphasis
_given to various points, differences in actual subject matter

covered, and differences in the sequencing of the instruction.

The developed course, 1t was found, must include the normal
substance plus the instructors' variations in subject coverage
and points of emphasis, if it is to be considered fully
acceptable in terms of content coverage o each instructor,
Such an approach, it is c¢lear, would produce a “supe;~size"

course.

-3
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A fourth problem concerned the human desire to take
advantage of tﬁe course development opportunity by creating
the highest guality course possible, with each part of the
course being "powerful" in its own right. While this may or
may not contribute to an effective course, it alone can
increase the size of the course over any comparable conven—
tional course because it seeks to achieve the "ideal" course,
as seeﬂ bf the faculty--i.e., all of the content the faculty
would like to teach but do not have sufficient time to include
in the courses they were then teaching.

. The effect of these various problems was to cause
packages of behavioral objectives to be repeatedly viewed by
Academy faculty as incomplete, and therefore unacceptable, in
terms of the desired content coverage., Course size grew as
"content gaps" were filled by preparing additional behavioral
objectives to meet the particular demands of individual
instructors, '

This was the nature of the overall problem of estab-
lishing behavioral objectives as encountered very early in
the first phase of the project. 2as soon as the problem became
apparent, a series of attempts were made to resolve it. Finally,

a technigue evolved which, in fact, did resolve the problem.

=33~
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Attempts at Resolution

Several approaches to establishing behavioral objec-
tives were tried which proved to be unsuccessful in this
project. However, each unsuccessful approach provided new
| information which finally led to:producing a successful.
approach.. Accordingly, the unsuccessful ﬁttempts, as well

' as the successful one, are described below.

Approach #1

The start of the first phase of the project was delayed
by the_goverﬁment some six months, causing original arrangements
" for subject matter experts {i.e., economics instructors) to bhe
lost. ({Since all subject matter experts were economics instruc-
fors, they will be referred to simply as "economists" in the
subsequent material.) As a result, the proiect was begun with
fewer economists on the ETC staff than had been planned. Given
this situation, it was decided to use a largexr percentage of
the non-economist staff members in helping to generate behav-
ioral objectives. These staff speciélists were trained
behavioral analysts, could write feasible, measurable, and

" observable objectives, and had individually begun the study

of economics as part of their preliminary project activities.
Similarly, all economists were asked to follow an ETC-prescribed

program to orient themselves toward educational technology and

writing behavioral objectives.

-3 4-
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| The Educational Technology Center's economists

anp the economics faculty readily agreed on topics and general
gqals for the topics. Much time was spent discussing how
m%terial in a topic was to be "handled.” The ETC economists
then conveyed a description of the goals for 2 given topic

to a behavioral analyst, also referring him to material in
standard economics texts and other sources that would be
relevant. The behavioral énalyst was to analyze the relevant
material in terms of the stated goals and then to prepare
behavioral objectives that represented a feasible translation
of the goals. Each anaiyst was expected to interact fre-
quentiy with the ETC economist responsible for his assigned
topic, as a means of ensuring that goals were being t£anslated
to acceptable béhaviors-

This approach did not work, despite many revisions of
it. Economists, whether with ETC or the eccnomics faculty,
found difficulty agreeing among themselves on which specific
behavioral objectives, from ameng those prepared, should be
considered "acceptable." ©On the other hand, the economists
did agree that the problem resulted from non~economists
attempting to prepare the behavioral objectives. The
behavioral analysts, though, stated that the economists could
not commumicate to them the behaviorxs they'wanted, but made

general references to content and how it should be treated.

~35-~
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As a means of attacking the problem, stoeps Qere taken
to (a) increase the qﬁaliﬁy of communication among the
eéonomists and between the analysts and the economists and
(b) provide more intensive training of economists‘in the
meaning and preparation of behavioral objectives. To increase
the guality of communica;ion, {1) extensive meetings were
held before, during, and after behavioral objectives were
prepared for a particular topic, (2) detailcd writeups were
preparzd by the economists for each topic (each writeup was
supposed to contain the terminal behavioral objectives for
the topic), and (3) lengthy audio-taped oral statements be-
tween parties regarding “agreed-upon" content reguirements
and terminal behaviors were made. -

None of these, however, was effectivé. It seemea fﬁat
the economists could not write behavioral objectives accept-
able to the behavioral specialiats; and the behavioral spe-
cialists could not write behavioral objectives acceptable to

the economists. In general, the analysts continued to talk

"measurable behaviors," while the economists continued to talk
"content." While there was much talk between them, there was
little communication.

The economists pelieved that the way to resolve the
problem was for them to tutor the analysts in economics so
that the analysts could understend what the economists were
trying to tell them., The analysts, on the other hand, were

EDUCATIONAL TECHNOLOGY OENTRR

...36...




I

1

|
convinced that the economists still had not accepted the
notion of behavioral objectives and that, until they did,
there could be no real progress. The analysts stressed that,
at minimum, the economists must prepare the specific, terxrminal

performance(behavioral)objectives for each topic.

Much effort was épent attempting to teach economists
how to write "good" behavioral objectives. 1In general, the
more teaching experience an economist had, the more difficulty
he appeared to have in accepting or writing behavioral ohjec-
tives (but there'weré some Very notable exceptions to this).
This .created an awkward situation in which the Junior econo-
mists, in the view of behavioral specialists, acguired an
understanding of behavioral objectives~-indeed, were able to
write "good" objectives-;long before the senior economists did.

The initial reaction of the senior economists toward
behavioral objectives was largely unfavorable, and this
attitude seemed to persist throughout approach #1. buring
this period of several weeks, no senior economist was ablé to
write objectives that, according to the behavioral specialists,
were unambiguous, measurable, observable, and feasible. (Some
senior economists later became very proficient in this.) 1In
any case, from reviewing the work of the behavioral specialists,
the economists reached the conclusion that'behavioral objectives
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prepared by non-economists could never be satisfacktory. The
primary reasons given by the economists were that the analysts
often missed the point, often emphasized the wrong. things,

and continuously left important things out (i.e., there were

gaps in content coverage).

Approach #2

As the number ©f economists on the project team grew,
it became possible to initiate a new approach which, it was
hoped, would produce bhehavioral objectives which the senior
economists-wpart%cularly the faculty that taught the couwrse--
would find acceptable. Approach {2 salled for creating work
téamg consisting ©of one Jjunior eccnomict and one behavioral
ana;yst, who would work under the cognizance of a senior
economist. It was reasoned that the junior economist could
help insure acceptance from the senior economists while Lhe
analyst would make sure that the behavioral obhjectives were
properly written.

The same problems that were found in approach &l

guickly emerged in approach £2. There seemed to be the same

inability to prepare "acceptable" behavioral objectives.

In desperation, senior economists were preparing larger and
larger descriptions of topics for use of the two-man teams,
but the senior economists still found themselves unable to

provide the terminal behavioral objectives that met the

ERUCATIONAL TROHNOLOGY CENTER
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standards of the behaéiorgl analysts. Meanwhile, the junior
econcmists who were paired with analysts learned to write
fairly good behavioral objectives, in the judgment of the
/behavior specialists.
j This approach also did not work. Attempts to "orient™
the senior economists to behavioral objectives continued
almost constantly, bul with no apparent success. The failure

of this approach led to approach #3.

Approach #3

This app;oach called for a senior hehavioral scientist
to be paired with a-senior economist. Together, they would
write the behavioral objectives for a topic, and both partici-
pants had to agree on the specific ~bjectives before they
could complete é topic. The behavioral scientist's role was
to guide the- economist into produding or accepting the
behavioral objectives that defined the senior economist's
interpretation of the topic's goals and scope of content.
While the output of approach #3 was judged by the economists
to be the best thus far, it proved to be extremely taxing
on the parficipants and therefore could not be continued.
While this approach was being discontinued, approach #4

became possible.
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Approach #4
Tn this approach,‘narrative descriptions of topics
were virtually discarded. Instead, reliance was placed on
}preparing behavioral "hierarchy charts" that defined topics.
| .
iThe concept of a hierarchy chart as used in approach #4
evolved out 0f the failuré of narrative information, both
written and oral, +o communicate among team members. At
first, the hierarchy chartsg were strictly the province of
the bchavioral analysts who used ther in atltempting to define
the structure of a topic. More specifiically, after an econo-
mist described a topic, the behavioral analyst would then
attempt to translate this information into behavioral objec-
tives, and he would arrange these objectives in a hierarchical
fashion to indicate presumed relationships of the indicated
competencies, including the dependency relationships, pre-
requisite competencies, etc. |
Senior economists, whether with ETC ox the economics
faculty, had declined hierarchy charts because they did not
convey, in their view, the full range of content reguired.
Gradually,'however, the charts became the working document
of communication between senior economists and the analysts
and between junior and senior economists. Soon the charts
began to inclﬁde the more detailed descriﬁtions of content

required by the economists. At the same time, the behavior

O =40~
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Or behaviors that would demonstrate if a person has that

knowledge were, as before, stated in the charts. 2as a result,
egonomists and analysts were both satisfied, because the
charts communicated eqgually well with both groups: Since
each box on a hierarchy chart included (a) description of
content and (b) one or more behavioral statements, the charts
counld readily communicate with people of Qidely different
backg;ounds, including administrators, instructors, psycholo-
gists, and students.

Prior to the use of approach #4,; if an economist did
not like the behavioral objectives for a topic; the analyst
.generally was blamed. As-a result, the ecconomists feound that
they agreed in not liking lhehavioral objectives produced by
non-econemists. Significantly, it was on content gro&nds, not
"behavioral" grounds, that economists rejected the objectives.

The emerging form of the hierarchy charts allowed
economists to state in creating a chart for a topic, all of
the "content" he helieved was critical. And there was no
reguirement placed on the cconomist that he must state the
content in a format resembling a behavioral objective. Tﬁis

would cone later, with help from a behavioral specialist.
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The economists were asked to generate charts
that sought to relaté the content items in a hierarchical
fashion. Thus, an economist's first-cut, content~only
version of a hierarchy chart for a topic would tyéically
; have a pyramidal appearance, as indicated in F;gure 4. This
' "topic structure" proved to be an important prerequisite for

the next step, specifying the actual behaviors.

Content
statement
¥
i

L -

Content - . Content
Statement Statement
- a .
Content Content Content ) Content E Content J
Staﬁement Statement Statement ‘ Statement Statement

|

a ]

Fig. 4 .~~Top three levels of hicrarchy chart
in early stage of development.

.-42..

ENDUCATIONAL TECANOLOGY CENTER




A content-only hierarchy chart produced by an econo-
mist might include twénty, fifty, or 100 content boxes. With
éhis preliminary version done, the economist would be joined
by a behavioral specialist. The role of the beha%ioral
specialiét was to work with the economist to (a} create one
or more “"behaviors" for each content-box, that would demon-
strate that the student "possessed" that content, {b) insure,
to the extent possible, that the orxganization of the chart
reflected competency hierarchies, and (¢) produce learning
time estimates for each box on the chart (since the students
had to be able to acquire the behaviors in the learning time
available to them).

This working relationship proved to bhe wvery lharmonious
between analysts, and economists. Each chart went through many
iterations before a balance was found between content, behav-
iors, and amount of student time allocatable to a given topic.
The primary strength of these charts was that they graphiczlly
described the status of the development of a topic's speci~
fications at a given time. There was no longer the guestion
of content wversus behavior. Both content and behavio¥ were
required for every box included in a chart, and while the
content was the primary responsibility of the economists, the
analyst was held responsible for the quality and integrity of
the behavioral'components:of.the cﬂaft. A chart served as a

.-43_
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constant visual referrent which reflected all decisions
to~date for a topic.. As such, the charts came to symbolize
éooperation and results, and quickly hecame the primary
working document and means of communication betweén the
analysts'and economists. .

As stated earlie:; the senior economists always
believed thal they wexe in basic agreement with each other
about what the topics should contain--that the lack of
understanding of economics on the part of the analysts was
the cause of the "acceptance" problem. The hieraxchy charts
made it possible for a senior economist and a behavioral
specialist to mutually approve a chart. When such approval
was given, formal behavicral objectives were then written
for each box in a chart. Such objectives were carefully
reviewed by the cognizant senior economist and others for
conformance to the chart and for otbgr characteristics‘of
guality. Howevgr, when the behavioral objectives produced
in this fashion.were reviewed by cother senior econcmists—-—
whether they were on the Center's staff, were outside econom-
ics consultants, or were faculty ﬁembers at the NaValhAcademy
-~-the objectives were typically criticized on the grounds of
content.

It gradually became clear to the non-cconomist members
of the project’ that no seﬁior econﬁmist could happily or
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comfortably accept completely the behavioral objectives

prpduced by another economist. The extent of the disagree-
mént among senior economists became apparent only when some
senior economists, working with analysts, began t6 "sign off"
on specific behavioral objectives. Thus, the conflict
shifted to senior cconomist versus senior economist.

This conflict was never completcly resolved. However,
it was capable of being controlled, and the hierarchy charts
proved to be the basic means of obtaining this control. Once
a senior economist agreed on how much student time was to be
allocated to a topic, he had accepted a limit as to what the
student could be expected to lecarn during that time. It was
recognized that a student could not be expected to learn
everything about:a topic, all other considerations aside.

The charts eamz into use as instruments of negotia-
tion bt:tween the senior economists. ¥ach box in a chart
recorded the learning time for the content-hehavior ié speci-
fied. Once the total learning time in a chart egualled the
amount of student learning time allocated to the topic, it
wag not possible to add something new to a chart without
taking something else away. As a result, when a senior
econonist criticized a chart for not containing something, he
was asked to indicate what he would eliwinate from the chart
so that his desired content could be added.

-4 5=
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Aruitoxt provided by Eic:

It soon becamg apparent te the senhior economists
that each would have to compromise on what he personally
wanted to see in the charts. Behavioral specialists worked
closely with the senior economists in effecting tfa@eoffs
that the‘economists agreed upon. The charts became the
documentation of the agreement, not only between the analysts
and the cconomists, but also among the ecvoncmisis. When
hierarchy charts had been agreed to in this fashion, general
approval of the behavioral cbjectives produced fyecm such
charts became almost automatic. Approval of the charts
became almost synonymous with approval of the behavioral
objectives,

When it was clear early in approach #4 that senior
economists would not accept each other's work products,
certain significant changes were made in the project team
organization and in the decisicn-making structure. Strong
behavioral specialists were moved into key positions above O
equal to senior economists and theY were given expanded
decision-making authority. This change didsnot permit the
behavioral specialists to dictate content or behaviors.
Rather, it gave the behavicral specialists direct control
over certain proceedings, including the handling of disagree-
ments among the economists. For example, economists were

constanily tempted to go back aund revise work donc months
-46-
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Aruitoxt provided by Eic:

earlier--including work that they themselves may have already
revised two or three times. Management—level behavioral
specialists es£ablished hard and fast dates after which a
work product was "frozen" {(i.e., could not be changed‘except
by authority of the Project Director) and otherwise exerted
direct control ovexr decision-making. .

This organizational change, coupled with the use of
hierarchy charts, proved to ke very effective. The apparent
competitiveness between economist and cconomist scemed to
subside. Behavioral specialists gained increased vespect
in the eves of the economists, after having been viecwed for
so lollg as the cause of the problem.

MApproach #4 was used to conplete the task of speci-
£ving the regquirenents for the new multi-media economics
course. ‘The approach appearced to be more successful the
longer it was used, as, tcam members becamns experienced in it

and made refinements. E
Summary of Successful Approach

In summary, a satisfactory, workable method for

establishing educational behavioral obhjectives and for gaining

inter-personal and inter-group agreemenlt on them evolved i

the project. The elements of this method vere as follows:
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General goals for the course were specified.

The ins.ructional topics to make up the course
were listed.

For each topic, a statement of key points of
emphasis and desired areas of content and
behavior was prepared as a guide for direction
and scope. _
Maximum student time was determined and alleccated
to specific topics.

A "hierarchy chart" was prepared for each topic,
and each box in such a c¢hart included {a) a
statement of course content and (b)) a statement
of one or more behaviors that would demonstrate
an understanding of that content.

The hierarchy chart for a topic was used as the
medium for negotiating differences among
decision—naicers and for documenting the final
forms of the "approved" learning reguirements
for the topic.

Formal behavioral objectives were prepared in
confeormance to the hierarchy charts.
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CHAPTER V
PREPARE TEST ITEMS

There were no major problems encountered in the
preparation ol test items. The task was periormed very
gimilarly to the way in which it was planned. There was,
however, a significant rationale employed in task performance
that, it was concluded, played an important part in the suc-

cess ©f the task. This rationale decserves particular reference.
Rationale for Test Item Design

It was established early in the Project that a criter-

ion *+est item was to be essentially a "mivror image" of the

behavioral objective for which it was preparcd and it had to
be an objective measure. In other words, the exact critesion
behavior specified in the behavioral objective was to actually
be a part of the test item. This had the effect of forcing
specificity in the behavioral objectives, DLvery critericn
behavior stated in the behavioral objective had to be explicit,
nmeasurable, feasible, unambiguous, etc., because that behavior,
perhaps exactly as stated, was the "answer" to the associated
test item. All 5ehavioral objectives, as a result, brovided
"ansvers" {i.e., Very explicit descriptions or examples Of
criterion béhavior) whicﬁ vere to be used. in the associated

test items or used as models for simdlar responses.
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The precision roeguired in no way meant that test items
could not sample a behavior that applied to a class of condi-

i tions. For example, a bchavioral objective might state that

the student will be able "to solve eguations of the following
type, " under specificd conditions. Exanples of the type cf
equation would have to be provided (with a description of the
"corrcct response" to each such examplel, along with an indi-
cation of the'minimum acceptable level of performancé and a
statemant of the conditioﬁs under which the student would have
to pexrform. In such a case, te=ast items would be nedeled after
the sample equations and other information in the statement of
the behavioral objective.

Another advantage of the "mirror image" avproach
concerned the content validity of the test items--in other
words, with the Question oflwhcther or not the test items
wvere measuring the same behaviors as called foxr by the behav-

ioral objectives. This approach enabled "face validity"

judgments to be unequivocally made by subject matter experts,

lTeaching to behavioral objectives should not be
confused with "teaching to the test." It is simple to
illustrate the difference. A behavioral objzctive may
specify that the student will be able to add twe or more
single~digit numbers. A student who achieved this objective
will be able to add 1 and 2, 2 and 4, 6 and 3, or any
other combination of single digit numbers. In "teaching
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Procedural Consideratisons

There were, of céurse, minor procedural. changes which

took place. The preparation of the first test item at the
time the behavioral objective was being prepare& was. considered
to be a very important procedural modification. This seemed to
make the process of establishing behavioral objectives a little
easier, by helping to establish the nature of the criterion
behavior. (In other words, some people can write "géod" test
questions easier than thef can write "good" behavioral objec-
tives. They may prepare test items as a way of "exploring"
the kind of bhehavior that the objective should call for. When
they "recognize" what is reguired, they may then write a
behavioral objective that represents a class oOf feasible test
i£ems.)

Three or more criterion test items were prepared for
each performance objective, (Figure 5 illustrates a performance
objective while Figure 6 gives a criterion test item for the

objective.) A criterion test item was intended to answer

to the test," the student would learn to add only the single
digit numbers that appeared on the test. The student might
be able to add 2 and 4 but unable to add 2 and 3.

A pool of criterion-referenced test items was pre-
pared for each behavioral objective included in the Multi-
Media Economics aAnzlysis Course. Each such test item
represented a "sample” of the desired, criterion behavior.
From the pool, test items were drawn to construct pre~-tests,
post tests, and imbedded tests. These tests were used to
determine whether or not the student possessed a specified
behavior. Instruction is aimed at behavioral objectives.
Tests merely measure whether or not objectives are met.

_5 i-
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the qgestion: Has the -student achieved the related learning
ohjective? The items yvielded a yes or no answver for each
obﬁective. Test items were subjected to essentially the same
type of review process as performance objectives., The test
iteﬁs had to be reviewed and apnroved by several subject
matter experts and a tests and meaéurement specialist before
they were permitted to go into the test item pool. They were
also subijected to revision based on student tryout results.
fest items were used to construct pre-tests, post~tests,
practice tests, and learning-imbedded tests, all of which

are elements of the multi-nedia cowrse.
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2753 Conditions: Given alternative graphs concerning
total demand for money and asked
which graph shows the total demand

| . for money as a function of interest

rate for a given level of income,

Performance: The student will select a graph

eguivalent to the following:

Money

Criterion: Tmplicit

Fig. 5.--Example of a Performance Objective
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2753 A Which graph shows the correct configuration for
the total demand for money as a function of

interest rate for a given level of income?

1 Dm 1
Dm
Money Money
(a) (b)
i i
D
m
D
“oney Money
(e) (d)
ANSWER: b

Fig. 6.--BExample of a Criterion Test Item
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CHAPTER VI
SEQUENCE INSTRUCTIONAL ACTIVITIES

The "seguence of instructional activities" refers to
the order in which students interact with units of content.
The literature regarding instructional seguencing demonstrates
. . 1
that there are no conclusive data on how it should be done.
Heimer, after reviewing secquence theory development, concluded:
Adeguate teaching algorithms which suvecify the steps
to be taken in order Lo construct an instructional
sequence in the presence of a given sef of cducational

ends and a given set of circumstances,_and with some
assurance of efficiency, do not exist.®

Despite the lack of agreement in the literature on
how sequencing should be approached or performed, little
difficulty was encountered conceptually ©r operationally in

the task performance.

lSee, for example, David J. Xlaus, "An Analysis of
Programming Techniguss," Teaching ifachinges and Proarammred
Learning, IT: Data and Diractions, ed. by Roberi Glaser
{Washington, D.C.: Department of Audiovisual Instruction,
1965), pp. 141-143.

2Ralph T. Heimer, "Conditions of Learning in
Mathematics: Secuence The2ory Devalovment,” Review of Edu-
cational Research, AXMNIX, Ho. 1, 18%6%, 506.
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The Macro-Plamning Chart {(described in Part III},
prepared in connection with allocating student learning time
to instructional topics, proved to be an effective first stcp
in seguencing the instruction. The MPC provided the initial,
"general" sequence of the topics expected to be included in
the course.

An effective second step in sequencing was the pre-

paration of the hierarchy charts, with their great emphasis on

entry—-level behaviors, intermediate behavioral objectives, and
terminal behavioral objectives. At the point where all hierarchy
charts were "approved," the entire course could be viewed

as sequenced in a hierarchy of competencies, from the entry-
level competencies to the final competcncies to be taught in

the course.

Sequencing Concept Areas

As would be expected, the relationships among com-
petencies to be learned (behavioral objectives) were not
linear. Rather, at the concept area level as well as the
topic level, the relationships resembled a series of pyramids.
The four major "pyramids" of objectives represented the fouxr
major concept areas and were related in the fashion illustrated
in Figure 7. Note how the pyramids, or major concept areas,

themselves are hierarchically related. It was necessary, it
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was judged, for a student to achieve the objectives in Concept
Area 1 (pyramid 1, Figure 7 ) before he could begin (possess

the entry behavior for) either Concep£ Area 2 or Conéept Area 3

(pyramids 2 or 3). sSimilarly, it was thought that the student

had to have achieved the objectives in poth Concept Area 2 and

Concept Arca 3 pefore he was qualified to begin Concept Area 4.

Fig. . 7.--Major Hierarchical Grouvpings of Objeétives

—5‘?.-
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In terms of the course pregentation, then, a student
could study coﬁcept areas in either ovder shown hclow in
FPigure 8. While eilther concept arca scquence was'théoretically
as appropriate as the other, Sequence "A" (Figure 8) was seclect-

ed for use in presenting the course during the period of the

Concept Area Concept Area
Seguence “A" Sequence "B"
(Ascending Order) (Ascending Order)
4 4
3 2
2 3
1 1

Fig. 8.--Alternative Sequencing of Concept Areas

project. The deéision not £6 allow both szquences (i.e., so
the student could elect his prgference) was made to avold
possible problems during the preliminary presentations of the
course. In particular, there was the concern that no avoidable
risks be taken in administration while materials wvere under-
going preliminary testing and validation. The intent was to
prevent contaminating the materials-—tryout results with

negative effects of operational problems.
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SeqQuencing Topics
As sugdested by the pyramids in Figure 7, each concept
area consisted of hierarchically-related topics. Many possible

i sequences of topics existed for each concept area. Again, for

i very practical considerations, decisionsg were made to select

only certain seQuencing alternatives for vse in the course.

Tt was concluded that it would not be feasible to provide all
posgible topic-sequencing options, considering media-materials
logistics, student management, and other factors. The same

concern with avoiding risks of administrative problems duriﬁg

materials testing also Prevailed.

Sequencing Pemediation

The decision was made during pre-contract planning that
the function of remedial learning was to support core learning.
Two types of remediation were consideread EOSSible, "preregui-
sites" remediation and "regular" remediation.

Prerequisites remediation had to do with assumptions
about entry behavior. Let us say that we assume in the course
that all students can use graphs in some specific way. Through
a pretest,‘we maf fingd that some few students cannot use Yraphs
as assumed. A "prerequisites” remediation topic (e.g., "Using

Graphs“) might be necessary fer this situation.
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Regular remediaticn had to do with learning problems
encountercd byis£udents who apparently had the prerequisite
behaviors. An example might be the case vhere a student had
/difficulty in sclving a problem of a given type. He may be

ireferred to a "regular"” remcdiation package that teaches the
‘desired problem selving béhavioxs in a different style orxr at
a lower level of difficulty than in the original learning
activity.

The Macro-Planning Chart had set aside an average of
‘about three hours per week for prerequisite or regular reme-
diation. However, no remediation "topics" of any kind were
assigned to the segment buckets in the Macro-Planning Chart.
It was bélieved to be impossible to judge in advance, with
any acceptable degree of accuracy. either the prerequisite or
the regular remediation requifemcnﬁs. I+ was decided that the
more cost-effective approach would be to empirically determine
the remedial learning requirements.' |

While no remediation topics were épecified, a remedia-
tion option was left open following each pretest (prerequisite

remediation) and each pPost test (regular remediation).

Seguencing Enrichment
Enrichment learning objectives were not, in the main,
defined in a separate task from determining the core learning

objectives. As described earlier, it proved to be very diffi-
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culé to keep the size of the course, as implied by the behav-
ioral objectives specified, within bounds. It was estimated
that sufficient behavioral objectives for a five;s?megter
economics course were generated. About two semestér's woxrth
lwere selected €0 be the “cors" objectives of the Multi-Media
!Economic analysis Course.: Many enrichment objectives were
selected from the remainder. Other enrichment objectives were
developed specifically as “enrichment."”

In the MMCD Project, the behavioral objectives were

stated at a very specific level, reguiring perhaps ten minutes,
in mpst cases, for a student t0 achieve the objective, assuming
he had the prereguisite competencies. It was not possible to
pick this isolated objective and that isolated objective, etc..
and call them "enrichment." There had to be a valid "behav-
ioral path" to cvery objective in the C.ourser which meant that
all preregquisite competencies to dchieving an objective, whether
it was core or enrichment, had to be provided.. Thus, enrich-
ment objectives also had to form “instrucéional topics, " énd
either a core segment or another enrichment segment provided
the entry behavior for a given enrichment topic. As with

core topicé, an enrichment topic could require‘one or more.
segments, The scguencing ©f the enrichment was based on such

dependency relationships;

o
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_Sequencing Other Activities
The sequercing activity also included determining when
‘ pretests and post tests should be 9iven, when counéeling should
f be available, and what options existed for the studept at
! specific pPoints in the course. Sequencing decisions were
recorded in the form of a "Micro-Sequencing Chart" for each

concept area. Figure 8 shows such a chart,
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Fig. 9.--Micro-Seguencing for Concept Area One




In the Micro-Sequencing Chart shown in Figure 9, the
first segment (Cl) was a group orientation session. The
second segment (C2) was a pretest, the thixd segﬁent jCB) was
a counseling session, when pretest scores and learhing con-
;tracts were discussed, thg fourth (CS)-was a self-instructional
!segment, and so on. If the student progressed at an acceptable
rate, when he passed the post test of segment ClLl, he had an
option of taking certain enrichment segments orbcontinuing on
to more core segments.

No matter how far a student progréssed in the course,
as long as his rate of progress was acceptable, he could
exefcise his option to take any enrichment material he had
earlier de¢ided not to take. This "continuing option" is
not shown in Figure 9, Also, neither the "student-generated”
enrichmeﬁt learning activities nor the “instruetor-generated"
enrichment learning activities are represented there. Such
enrichment was to be generated duripg the eourse, to bé respon-
sive to the special needs or desires of groups of students oxr
individual’ students. This type of enrichment tends to revolve
around issues that are currently méking headlines, which the

students perceive as "relevant.,"
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CHAPTER VII
SELECT THE MEDIA

Very little has becen prbduced in the past fifty years
concerning when to use what instructional media. Inthis review
of instructional design and media selection factors Saettler
points out that the predominant type of media study conducted
has been the media comparison study, usually yielding a finding
of no significant difference.l He concurs with the observations
by Xnowlton that these studies were not acdtually research on
media because their experimental designs did not provide for
separating the physical characteristics of the media from the
sign vehicles of the message they carried.? Tumsdaine and May
in their review of media research have strcssed the inherent

limitations of such media comparision studics. 3

1

lpaul Saettler, "Design and Selection Factors" Review
of Pducational Research 38: 115-128; April 1968. -

2James Q. Knowlton, "A Socio- and Psyvcho=-Linguistic
Theory of Pictorial Commumication" (Bloomington: Indiana
University, Division of Educational iedia and Audio Visual
Center, 1964). . :

3a. A, Lumsdaine and M. A, May, "Mass Communication
and Lducational Media," Annual Review of Psvcholouy, XVI,
(1965), 475-534.
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A monograph by Briggs and others reviewed media
re%earch and commented in some detail on its shortcomings.4
St&dies were classified into (1) comparative effeci{iveness
studies, (2) utilization studies, and (3) basic studies, for
each of seven classes of media. &as to the value of the
research findings in making specific media choices, it was
concluded that “neither laboratory nor media studies has
provided complete enough information to eliminate the uncer-
tainties involved in making such choices...neither the learning

psychelogist nor the classroom teacher can justify such

3 3 L] 1 » r‘
decisions entirelyY on the basis of present research evidence.™”

A significant étep in the direction of developing a
comprehensive and systematic média sclection procedure is seen
in the work of Gaéné'and Briggs. Gagné developed a hierarchical

model of eight types of learning, and defined the particular

dreslie J. Briggs., et al. Instructional Media: A
Procedure for the Design of Multi-Media Instruction, A Critical
Review of Researcnh. and Suguestions for Tuture Reszarch,
Monogrxain No. 2 (Pittsburgn: American Institutes for Research,
1967).

SIbid., pp. 137-138.
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i
conditions (of learning) found necessary to facilitate each
type.5 Media are to be sclected which can best produce the
con&itions of learning reguired. It is assumed that different
media would be required to produce different conditions of
learning.

Briggs devcloped a procedure, hased on cagn€'s model,
which called for analyzing behavioral objectives to identify
the types and conditions ©of learning involved, determining the
instructional events that would provide the desired conditions
of learning, and then matching the charactéristics 0f the
instructional events with the characteristics of media.’! The
procedure described by Briggs was attemnted in the Multi-

Media Curriculum Development Project.

- -~ . N "
8Rrobert M. Gagné, The Conditions of Learxning (New York:
Holt, Rinehart and Winston, Inc., 1365).

7Briggs, et al., Instructional Media.
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Prpblems Encountered

The original media-seiection plan was found to have
deficiencies as applied in the project. It may be of interest
to summarize the problems encountered hefore describing the
new plan that emerged.

The effect of usiﬁg the media-selection plan was to
cause media that were "not preferred" to be eliminated from
consideration, while leaving a group of acceptable media or
media-mixes from which the final selections had to be made.

In the media-selection analysis, however, an unacceptable
medium or media-mix could become acceptable simply by adding
a supplementary medium or otherwise changing the media-mix.
Many permutations were possible.

There was always -the question of where to draw the
line in terms cf different mines that nmight be considered.
For example, assume a CiI carrel included a cathode ray tube,
a slide projector, an audio'output device, a hardcopy ocutput
device, a keyboard input, a light pen input, and some
pre-printed material for the studeﬂt. Such a carrel alone
could result in over one hundred different possible media-mixes.
Thus, there was always an ample supply of media combinations
that could provide satisfactorily for particular conditions o%

learning.

"8
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Another factor in the media-selection analysis was
the homogeneity of thé learning conditieons that scemed called
for throughout the various parts of the course. This_seemed
to be the logical result of the greal similavity iﬁ the
characteristics of the content and what students were to do
with it (i.e., the behaviors} from segment to scgment of the
course. Accordingly, it was possible, if cne chosc to do so,
to select a single media-mix, from amondg the alternatives
available, for use in rather lengthy sequences of instruction.

It also became clear that there had to be "trade-
offs" made throughout the course, since resources are nof
unlimited. For example, media "A" may cost twice as much as
media “B" (actvally, the cost ratio can be fiftecn or more to
one), and it will-be "better," we juddge, than média 3, "
Questions arose, such as: (1) regardless of value, is there
encugh money available to even consider media “A"?, (2} how
much "better" does a medium‘have to be to justify paying

twice the cost (and what criteria, with what reliability,

should be used in making the decisiocns), and (3) should resources

be evenly devoted to mediating the different parts of the course

or is it better to concentrate resources on mediating a portion

of the course, to preduce the greatest average learning.
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Still another_factor was that the plan seemingly did
not give sufficient emphasis to the administrative-operaticnal
setting in which the coursc would be presented. All told, it
appeared that the original media selection plan focused largely
on the theoretical aspects of learniné, somevhat at the

expense of environmental factors that can have a major effect

on the learning outcomes.
The New Scheme

It was concluded that the media selaction ﬁlan orig-
inally proposed did not go far enough. 1In ceneral, it seemed
that the scope of variables implizd by the 6riginal plan was

too narrow, and there was no mechanism to weight the vari-
ables in terms of- their relative importance. As a result,

the media selection approach underwent a revision. A two-

step media selection plan emerged,

Media seclection criteria were derived fLrom the variables
Which would determine media "effectiveness." One class of
criteria was derived from the raguirements of specific
learning situations, and these may be called the “"micro"
criteria. A second group of critexvia, often overlooked, was
derived from the general cnvironment in which the learning
situations were to be provided. These may ‘be termed the

"macro" criteria.

-70~
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Step 1. Micro-Criteria Analysis

There were several steps in this analysis, which was
directed toward determining which classes of media could be
used in particular instructional sequences. This analysis
assumed that performance objectives had been explicitly
defined and sequenced and, that the sequencing (or sequences)
reflected hierarchies of competencies called for by groups of
objectives. The analysis began by examining each individual
objective in a seguence to determine the hasic reguirements
of the learning called for. This analysié sought to determine
the specific stimulus requirements, response requirements, and
other requirements for producing the desired learning.

Thecoeretically, these requiréments for learning, as
determingd by this analysis, had to be provided for through.
the instructional strategy, if the learning was to be efficient
or to take place at all. The major parts of an instructional
strategy includgd (a) the characteristics of the messaae to be
presented; (b) the characteristics of the possible responses
from the student, including the desired response; (C) the
requirements for receiving and analyzing the adeguacy of the
rasponse; {d} the characteristics of the feedback to the student:
and, finally, (f) the technigue of programming all of these.h

Categories {(a) throuch (d} above were the "requirements for
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learning"” that the micro-analysis sought to determine, since

they established what capabilities the selected media must have.
InEother wordé, they produced the micro-criteria for use in

the media selection process. Figure 10 gives examples of

the kinds of micro~criteria that may be produced.

The resﬁlt of the micro-criteria analysis was a
statement of the media capability requirements. (A& distinc-
tion was made between the absclute requirements and the "nice-
to~have"” capabilities—--an attempt was made to never confuse
the tvo.}

A list of types of media feasible for consideration
in the learning program was compiled. The major characteris-
tics of classes of such media were then delineated. At this
point, ip was possible to compare {he media capability require-
ments with the characteristics of media feasible for consider-
ation. This produced two groups of media, one that was
"acceptable” and one that was "unacceptable,” based on‘
attempts to match regquirements with capabilities. This
concluded the micro-criteria analysis.

Before describing the next step, a comment is in order.
The more logically appealing media‘selection approaches call
for an analysis that is concepfually similar to that described
above. Some specify that an analysis of great depth and

detail be conducted, while others are much less demandihg.
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; A. Stimulus Characteristics D. Media Function

1. Visuwal ‘ 1. Present stimulus

f a) Black and White 2. Direct attention

' b) Color .
¢} Still 3. Provide model of
d) Motion - expected perforu--

mance

2. Aural .
4, FPurnish external

a) Voice grade prompts

b) Hi-fi

‘ 5. Guiding thinking
3. Referability
6. Inducing transfer
4, Three-dimensional
7. Assessing attain-

5. Coding complexity : ment
B. Response Characteristics 8. Providing feedback
1. Spoken E. Tvype of Objective
2. Written
3. Covert l. Core
4., Practice 2. Remedial
5. Cregative 3. Fnrichment

6. Time factors
‘ - F. Learning Situation
C. Level of Abstraction

1. Group
1. Real ' 2. Individuzl
2. Synthetic -

3. Symbolic

Fig. 10.--Micro-Criteria For Use in- Media Selection
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All of these approaches, though, are trying to make some sort
o? effective match between the learning conditions and the
m;dia characteristics. But it is at this stage in. the media
selection approach that the process seems to break down.
Having isolated a group of media which at least theoretically
could meet the requirements for a given instructional sequence,
it would appear that selections could now be made, taking into
account basic considerations of price and durability, and that
one could be confident of the result. The result, in fact,
could be failure of the media strategy and the learning program
that used it.

Approaches which go little or no further than what has
been termed the micro analysis are essentially seeking to
optimize at the subsyétem level. {In other words, much like
étrengthening one link }ﬁ a chain without knowing how strong
the other links are.) Such approaches court failure by ignonr-
ing or only making passing mention of the general environment
in which the leafning is to be provided. To ignore the broad
context or general environment, from which important media -
selection criteria may be derived, is to seriously endanger
the success of any media sclection scheme. The next step

dealt with such environmental considerations.
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-Step 2: Macro-Criteria Analysis

; Macro-criteria were derived from elements of the
i
general environment in which the learning was to be provided.

The relationship between the micro~and macro-criteria and how
they vwere derived is illustrated in FPigure 11. The figure also
shows that micro-criteria produced candidate media, but the
final selection from among the candidates was done using the
nﬁcrg-criteria. The first major consideration in deriving

' since it was a

macro-criteria was the "level of concern,'
basic requirement in identifying the goals, resources, and

constraints that could affect media selection and utilization,

Lev