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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.

- -

E MC EDUCATIONAL TECANOLOGY (ENTER




LIST OF ILLUSTRATIONS

Figure
1. Instructional Systems as Subsystems
2. Model for a Single Instructional System
j 3. Macro Planning Chart for Concept Area I

f 4, Top Three Levels of Hierarchy Chart in
Early Stage of Development

5. Example of a Performance Objective
6. Example of a Criterion Test Item
7. Major Hierarchical Groupings of Objectives
8. Alternative Sequencing of Concepit Areas
9. Micro Sequencing for Concept Area Cne
10, Micro-Criteria for Use in Media Selection
1l. Media Analysis and Selection Process
12, ZIllustration of Evaluation Concept Employed

13. Project Organization

—-1y—

Q EDUCATIONAT TECIINOLOGY OENTER




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

~-8- EDUCATIONAL TRCHNOLOGY OENTER




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-
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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).
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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

_39-
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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
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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.
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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,

Level of Concern

The level of concern for media decision~making may be
a single concept, a single lesson, a complete instructional
unit,-a complete course, o fbr Lhat matter, a department oxr
an entire school. The higher the levél, the broader the ¢oals
are, the m&re résources that can be applied, and the fewer
constraints that cannot be relaxed. Goals of the school have
an impact on the goals of the.diviéion, and the division's
goals give general direction to the department's goals, and so
on. BGoals determine how resources will be allocated and, thero-

fore, they influence the.constraints that will wpertain to the

media program.  PFormal and informal administrative policies and
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Criterxia : j Characterxr

¥

Candidate
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=
¥

Goals, Resources,
General Sirategies,
and Constraints
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=~ Macro-Selection

Candidate Media =
Characteristics
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Fig. 1l. --Media Analysis and Selection Process
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!
practices reflect goals, and the success of the media program

is going to depend in large part on how it suppoxrts the goals
ofithe next higher level. Obviously, if a plahned,media
program for a department is at odds with explicit or implicit
division .policy, it is highly probable that the program will
encounter some significant obstacles.

There is little value, for example, in :~meone specify-
ing media for a self-instructional program if this type of
program is unacceptable at the school in the first place.
Conversely, one may find that he is selectihg media for a
demonstration project which could lead to an ehtire school
system adopting a self-instructional course in a given subject.
The policy on expansion and dizsemination of the results of a
media selection-utilization project should be clearly under-
stood..

Being attentive to the level of concern in the MMCD
Project helped to determine.the written and unwritten ﬁblicies
and goals within &hich the media program would operate. To
the extent possible, all pertinent policies and goals were
made explicit for purposes of media planning. In some areas,
there was no identifiable policy, and the media planner had
an opportunity to influence its formulation ‘at the appropriate

time.
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Clearly identifying the resources available for media
utilization was egually important. The resources available
were often not immediately apparent. It was important to

fdifferentiate batween resources required to initiate.a media

|

fstrategy'and the resources reguired to operate it. (If

I

materials are going to be' produced for sophisticated equipment,

for example, then a great deal of funds may he required to
provide the program.)

Some media programs can be very costly to maintain

(e.g., those using computer-assisted instructicon). Types of
resources that were considered include the following:

. Funds available~-what sources, how probable that they
will actually bhe nrovided, what dates will they be
avallable, etc.

. Personncel available-~-who are they, can the release
date be guarantecd in writing, what are thelr
interests and capabilities, part~time or full-
time, etec.

. Time available--when is the media program reguired,
what target dates must be met, etc.

. BDardware available--what mecdia are now available here
or from elsewhere, vhat is lease price versus
purchase price, what information services and other
services are available for the media, are special
skills recuired to operate the media, what are
operational capabilities, procedures, and costs, etc.

. Softwarce available--what materials are available
here or clsewhere for the different media, at what
cost and with what cuality, vhat materials would be
useful if modified, etc.
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Constraints are more or less the opposite side of thg
resources coin. While the lack of a needed resource in
sufficient guantities is a constraint, it vas also important
not to take certain things for granted and, as a résult, fail
£0 uncover significant obstacles. One may be interegted in
| innovative programs, for example, but the rest of the faculty

might like the current approach.

Programming Strategy

Another key source of macro-crite;ia was the instruc-
tional programming strategy. It was almost impossible to
consider programming strategy without classes of media coming
to mind. Once a decision was made on Programming strategy,
though, some media were automatically ruled out. Similarly,
once the media wére scelected, certain'programming strategies
could no longer be considered. For example, computer-based
simulations were selected to demoﬁstrate to students how
various concepts and principles relate to each other in an
econometric modél under conditions which the student himself
may vary. Many variables may be handled and the relationships
among them may be extremely complex, yet the model can be
easily and guickly manipulated by the student at a computer
terminal. This prograxming technique might never have been
considered by someone completely ignorant Bf computer capabili-

ties. Thinking imaginatively about how specific media could
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be used helped to develop nevw proygramming approacihes, and as
many alternative approaches as possible were gencrated and
coﬁsidered hefore the final selection was made.

An important point is that all programming approaches
considered had o be compatible with the stimulus-response-
feedback requirements that grew out of the analysis of the
performance objectives. And of egual importance wvas the
requirement that they reflect the characteristics of the target
population of students. Alternative programming approaches
had to he analyzed ;n relation to these and other factors
constituting the owverall instructional strategy. The various
factors, of course, were interactive, so the selection of the
final "configuration" of factors was done through an iterative
process. This process was directed toward meeting the perfor-
mance .objectives in the most cost~effective manner and within

the framework of the policies and goals that prevailed.

Insfructor—Studeht~Nedia In£eractions

The importance of defining selection-utilization
criteria that will dgenerate acceptance of the new media
strateqgy has been demonstrated by the number of media programs
which have failed in their initial stages hecause the faculty
or students involved Aid not like them. The matter of

instructor-student-media interaciion, which is the primary
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basis for acccptability or non-acceptability, was dealt with in
the final step of the macro.analysis. It was a critical part

of the overall instructional strategy.

1

{ " Acceptance Interrelationshibs.—-1t was vecry important
fnqt to ignore that students and teachers have opinions and
attitudes-~-sometimes very strong ones--regarding the appropri-
ateness of various instructional media. The grades that a
student has been getting will influence his medza likes and
dislikes. {(The ghetto child, for example, may have entirely
different perceptions of specific media and the role they
should play than the suburban child.) Also, the tcachex will
have his own criteria as to what constitutes "acceptable"®
media. He may believe that the purpose of media is to help
him to teach better and be concerned about attempts to “replace
the teacher" in some media applications. ©Oxr he may be eager
to experiment with new approaches and new roles. Teachers
will differ somewhat as to viewPoinﬁ, but as a group their
attitudes toward a new media program can grow more positive
or more nhegative, depending on how'they are personally affected.
A new media Dprogram involves the students and the
teachers. If the nature of this involvement is disliked by
either party, the success of the program is jeopardized. If
the students do- not like the program, negative comments will
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soon be heard from the teachers. 2and, certainly, if the
t?achers are unhappy in their roles, this attitude is highly
likely to pexvade the student group. It is important, then,
to take account of student variables which can promote accep-
tance on the part of the students and define a role that is

acceptable to the teacher.

Student Variahles.--Many student variables entered into
the planning and decision-making for a media strategv, Manf
of the same variables important to the design of instructional
messages were considered because it was necessary to avoid
media that could constrain or otherwise affect the message in
undesired wavs. Media which did not distort the message but,
rather, facilitated its delivery under the reguired conditions

were preferrxed.

-g2-

EDUCATIONAT TRECHNOLOGY CENTER

Aruitoxt provided by Eic:




Tnstructor Variables.--The instructor variables were

of a somewhat different kind but were considered egually
iﬁportant for a nev program to be successful. The primary
question was what role the instructor would play iﬁ a new media
strategy, and this, it was thought, would depend on many
factors. The following were considered:

. How much toctal time would the instructor spend with
(a} students individually and (h) groups of students?

. What activities would he be angaged in, as a percent-
age of the total time?

. Would his role have more prestige and/or more pay
than the conventional role?

. Ave the instructors gualified to £fulfill the
requirements of the role?

. Can the instructors learn any necessary new skills
under the conditions (time, money, etc.)?

. Will there be an increase or decrease in the overall
workload of the instructois?

. HWow much frecdom and decision-making authority will
the instructors have in the new program? -

. How much confidence do the instructors now have that
a proposed student-media-materials logistics plan
will be adequately supported by the school adminis-
trators?

. What is the media history of the school (e.g., have
media been available and have they bheen used)?

This list could be made guite lengthy, but it should be
sufficient to illustrate.some factors considered to be impor-

tant in gaining teachex acceptance.
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Any proposed media program can cause anxiety among

teachers who are uncertain as to how they wmight be affected,

!

ﬁarticularly if self-instructional media are involved. It is
understandable that a new media program may be seen as a major
threat by the teachers and be in various ways resisted until
an acceptable role for teachers has been defined and communi-

cated to the teaching staff.

Utilization of Macro-Criteria

The macro-criteria that were derived in the MMCD
Project are summarized below. (In another situwation, other
macro-criteria may he more important.} In reviewing these
critexia, it is easy to recall media that might be acceptable
or unagceptable in te;ms of & single criterion.. Certain media,
however, will meet a given Criterion better than some others,
or fof less implied costs thah others.

» Self-pacing~~high priority must be placed on.students
proceeding at their own pace.

. Self-management--within broad limits, the student
should be able to manage his own time and exert
control over his own learning situation.

. Cognitive structure--it is desirable to be able to
demonstrate patterns and inter-relationships in
problem-solving, real-world simulation circunstances.

. Motivaticn--the mnanagement of motivation should be

enhanced by media (i.e., the media must reflcct
student characteristics).
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. Administration-operation--the media strategy must
fit within the administrative and operational
constraints imposed by the envireonment.

« Acceptability-~the media strategy must be acceptable
to the faculty who will be affected and to the
students for whom it is intended.

. Implied costs--the implied costs of the media
strategy, for both development and utilization, must
be within the rcach of available resources,

. Hovelty=-the novelty effect of certain media or
media sequences should he exploited (a simple change
of the media is often refreshing and motivating to
the student).

. Sequencing--media usage by the student and transitions
from one medium to another must appear unhurried,
smooth, and rvational to the student.

The macro-criteria that should be employed will vary
from situation to situation, simply because the variables will
differ between situnations. This is important, since what is
desired is a media program that will mect the requirements of
a given situation. The list of specific variables that could
be important at the macro level could be quite lengthy.

In the MMCD Project, care was taken to properly weight
the variables in accordance with theirxr probable contributions to
media effectiveness. TFor example, "acceptability®" of the media
strategy to faculty and students was considerecd iticel in
the MHMCD Project, and selection criteria reguired to insure
such acceptability was heavily weig¢ghted,
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CHAPTER VIII
PREPAREE MATERIALS

In & review of the research on curriculum mhterials,
i
Popham distinguished betwecn projects that produced admonitions
?ﬁd projeclts that produced materials, stating:

To state it bluntly, it takes more than admonitions
from curriculum seers, even if they are accompanied by
polished curriculum guides, to alter the procedures of
busy educational nractitioners. fThe educational reformer
who eloguently urges classroom teachers to change their
bPractices may receive the accolades of the educational
community, but the educaticnal reformer who prevides a
set of usable curriculum materials for the teacher is
more likely to modify what goes on in the classroom,l

The preparation of materials concerned four
"critical activities:

L. Developing the presentation-feedback strategy
for each media-mix selected »

2. Generating materials specifications
3. Producing the materials

4, Trying out the material with students and revising
it as indicated by an analyvsis of the empirical
results,

These activities had to be efrectively performed within

hard and fast time limitations. On a specific day, the semester

would begin; the students would arrive, and the Multi-Media

y. James Popham, "Curriculum liaterials," Review of
Bducational Resceaxch, XXNIX, No. 3 (1969}, 319,
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Lconomic Analysis Course had to be "recady" for them. "Ready"
meant that confidence in its instructional benefits had
already been obtained through prcliminary testing. This, in
turn, meant that one to two hundred student-hours of material
had to be generated and reach a "pre-velidated” form during

about a three-month perioé.
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Presentation Strategies

f It was.decided that Gagnéﬂs theoretical descriptions
of conditions of learning for types of learning woﬁld serve as
general models for the presentation strategies of the media?
This meant that, as a first step, the type of 1earniﬁg called
for by each behavioral obﬁective in an instructional segment
had to be determined. Each "segment of objectiVesf was care-
fully reviewed and each objective labeled with an identifica-
tion of one of Gagné“s eight types of learning.
The great preponderance of objectives was judged to
-be Type 8 (Problem Solving) and Type 7 {(Principle Learning),
the two highest types of learning according to Gagné's hier-
archy. Type 6 (Concept Learning) was third in frequency of
usage and Type 5 (Multiple-Discrimination Learning) was fourth.
None éf the objectives .was jﬁdged to be Type 1 through Type 4.
' For purposes of materials development specifications,
it proved to be‘difficult and impractical to differentiate
between Principle Learning and Problem Solving. In other
words, it was difficult to find general criteria for the
materials developers to follow which would adéquately differ-

entiate between how materials should be developed where

: /
2robert M. Gagne, The Conditions of Learning (New York:
Holt, Rinehart and Winston, Inc., 1965).
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Principle Learning is called for versus where Problem Solving
is called for. - There is as much variability in learning within
each of these two types of learning as there is between the two
types.

There are "simple" principles and there are "difficult”
principles. Similarly, there are "simple" problems to solve
and there are "difficult" problems to solve. The amount of
guidance required can vary within either type of learning.,
Gagné anticipated some difficulty of this type when he stated:

In a fundamental sense, the capability learned by

problem solving (Type 8) is no different from that which
may be learned by combining subordinate principles in
the manner descrihed as 'fype 7 learning. Both kinds of
learning result in the establishment of hicher-order
principles. The two kinds of learning appear to differ
only in the nature and amount of gulddHCL provided by
verbal instructions.

As a result, the materials specifications combined
Types 7 and 8 learning.into one explanation of conditions of
learning, i.e., into one learning paradigm. 1In applying the
guidelines that were a part of the explanation, the individual
materials preparer was given room for exercising his bhest
judgment and for being creative in apnrlying the paradigm in
producing materials.

fhe conditions of learning, then, were translated into

learning paradigis for types of learning. Thesc paradigms were

31nid., p. 164.
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not given {o the materials devclOpers.4

Rather, the paradigms
were used to prepare examples of learning materials that embody
thé paradigms,; and these examples wexe given. Thrge materials
samples were prepared for the use of the materialg preparers,
Sample B concerned higher-order priﬁciple learning {Type 8 -~
Problem Solving and Type 7 -~ Principle Learning); Sample B
concerned Concept Learning (Type 6); and Sample C concerned
maltiple~discrimination learning (Type 5). Materials developers
wexe informed that Sample A was 1o be generally followed for
all objectives labeled "A," Sample B for éll those labeled "B,"
and Sample € for all those lebeled "“C.*

Translating the learning paradigms to materials samples,
however, required a number of decigions on treafment variables.
Decisions had to 'he made concerning: -

. Use of "Organiiersﬁ

. Step Size

. Relevant Practice

. Knowledge of Results

. Seguencing within seyments

. Formatting

. Pacing

dphrases such as "learning paradigms" were rarely used
in communication with materials prepared or with anyone who
wvas not a part of the project toam.
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The learning paradigms (based on Gagné's descriptions
of conditions of learning) implied the use of "organizers" to
EBCUS attention, indicate relevance, provide perspective, give
a "roadmap" of the planned learning path--all direéted toward
facilitating transfer and otherwise increasing the efficiency
of learning.5 There is evidence that the use of organizers

6

can markedly increase learning efficiency. Organizers were

used in introducing the learning, during the learning, and
following the learning.

The decisions to be made on "step size" were considered
crucial to the ultimate appropriateness and acceptability of
the materials. Briggs points out that there is no common
understanding of what "step size" means:

There is no standerd definition of “size of step."

. In programed instruction it has referred variously to
{a) how difficult a resvonse is to make, (b) how large a
reading segment is prescented before a response is required,
(c) how much progress toward the goal is represented by
one frame, {(d) how long it takes the learner to make a

response,; {e) whether or not the student responds correctly,
and (f) how freqguently reinforcement occurs. 7

S Ibid. '

6 See the review ky Popham, "Curriculum HMaterials," 323;
also see Arden Grotelueschan, "Effects of pifferentially
Structural Introductory Materials and Learning 'asks on
Learning and Transfer," Zmerican BEducational Research Journal,
Vv (1968), 191-202.

TLeslie J. Briggé, "Learner Variables and Educational
Media," Revigu.of.liucntionzl..Resoarch, XXXVIIT, No. 2 (1969},
165~166. -
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In the MMCD Project, "step size” was defined as the
amount of learning required by the student to proceed from
achieving one behavioral objective to &chieving the next
behavioral objective in the same learning sequence: Thus,
"step size" was related to measurable behavior change. AS
indicated below in the discussion of pacing, the students
were nevertheless individually given much control over the
"step size" they actually used.

Relevant practice was imbedded in the learning material
for every objective, whether an intermediate behavioral objec-
tive or a terminal behavioral objective. Moreover, self-tests
were strategically inserted in learning sequences, which had
the duai benefit of giving the student feedback on his perfor-
mance and letting him further Practice the correct performance.
About three or four Practicelsituations (usually problems to
solve) ware included in a ten-minute learning seduence for a
behaviorui objective. The next behavioral objective in the
hierarchical learning sequence would, in its instructional
material, build on fhe just-learned behavior, often providing
additional practice of the previous behavior or otherwise
veinforcing that behavior. At the end of an instructional
segment {about fifty minutes average learning time, but with
~great individual variation in time), the self-test provided

additional practice of desired behavior taught in the segment.
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Knowledge of results, it was concluded, should be
provided as soon a$ possible. A student response board was,
therefore, among the media selected. This devicé ?s used by
the student during the majority of instructional seguences
when the medium is not one or more humans (such as in counseling
sessions or seminars). The board gives him immediate féedback
on his practice problems and on all self-tests (as he is taking
each test). In the event a student's response 1s incorrect
with regard to a given problem or test item, he is expected
to follow the suggested learning prescripéion associated with
the incorrect response.

Sequencing within individual segments did not involve
difficult decisions. A typical instructional segment might
include from six to ten behavioral objectives. Individual
raterials preparers prepéredlcomplete segments (and, in Some
cases, complete topics having a number of segments). If the
relationships amondg the behavioral objectives in a Segﬁent
allowed for some minor sequencing options, the materials
preparer was generally given the freedom to select the option
that most suited him and any creative ideas he had in mind.

Formatting decisions were considered to be of very
great importance. The "“format" included the prhysical layout
of the printed page, the tone and rate of the spoken word in
an audio tape, the nature of a computer printout, and a host

of general considerations regarding these and other media.
-
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It wag kelieved that a "pleasing" image was important for the
materials, that its absence would have a negative effect on
the learning. It was not concluded that materials had to bhe
elaborate. |

Since one of the major oblectives, of course, was to
individualize instruction, it was decided that the student
should largely control his own learning pace, provided he is
progressing at the minimum acceptable pace. In order to
facilitate such self-pacing, the learning materizls were to be
prepared so that a student could use them at different fates
and amounts of interaction. (It was felt that a student should
be able to use the materials as best suited his own "learning
style.) Accordingly, it was decided to have a “high speed"
path through the materials, plus a slower, highly structured
path. Also, it was decided to provide for multiple entry points
in the material ard to .allow the student a degree of control
over the sequencing of the instrxructional avents he participated

in.
Materials Specificaticons

It was concluded that the only way in which the

materials pPreparation schedule could be met was through a
~ massive "parallel" production of virtually the entire 100 to

200 hours of the course. "he schedule allowed oniy three
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months for developing the presentation-feedback strategiles,
generating the detailed materials specifications, producing
the materials, and trying out and revising the_materials until
they achieved a satisfactory prevalidation quality.

The present project staff alone was unable to carry
out such a major undertaking, so it was decided that outside
resources would have to be utilized. 2aAn assumption was made
that only experienced college instructors in economics would
have sufficient knowledge and judgment to be able to prepare
learning materials that met the specificaéions that would be
provided. It was decided (1) that such economist-writers
should be sought to supplement similar economist-writers
already on the project, {2) a materials specifications "kit"
should be prepared for each part of the course and used by .
the economist-writers, ahd {3) a training program should be
developed for all oé the economist-writers, to train them in
how "to prepare materials to meel the specifications. i

The decisions regarding presentation strétegies were
largelY documented in the form of materials samples. However,
certain explanatory materials and guidelines were also
provided for the use of selected materials developers., The
materials samples, explanatory materials, and guidelines
were pult together in a fkit" for the economist-writers. KXits

were essentially alike; however, each kit also contained
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specifications for a unigue portion of the course. Thus, cach
kit was "tailored" for the economist-writer in terms of the

part or parts of the course he was preparing.

A kit contained the following items;®8
l. Economics Course Qutline .

2. Behavioral objectives and sample test items for
each segment for which the economist-writer was
to prepare materials.

3. One or more materials samples, including an
example of a completed self-instructional segment.

4. A list of the summarigzed behaviecral ohjectives
for the entire course. This helped the economist
understand how a given topic fit into the course
structure. It was also helpnfnl in preveanting
omissions and redundancices of material.}

5. A statement of guidelinces for econcmist-writers.
These were ganeral guidelines for tae self-
instructional printed materials,

6. Instructional exercise answer pattcerns. Economists
received copies of these so that thay could
provide for various self-testing and controlled
testing exerciscs in their materials, using a
student recsponse hboard. N

7. "Notes to Economists." These were the notes
economist-writers received as an aid to them in
developing materials. Many of these notes called
for the develoomant of subordinate bcehaviors in
connection with lcarning to achieve a higher-
level behavioral objective.

listed.

8 sce Appendix € for samples of somz of the items
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£. "Final Checklist: Economics Course Materials."
The cconomist-writer was asked to use this check-
list to make sure he followed the guidelines
given to him.

Beconomics instructors from a number of universities
were invited to participate as writers. A one-day orientation
program was provided for those instructors who indicated an
interest in participating. At this orientation, the philosophy
of the course was discussed and materials development specifi-
cations reviewed. An outline of the entire ccurse (see
Appendix D} was given to each participant at the outset. This
was supplemented by sunmary listing of all of the objectives
{cognitive domain} of the course, hroken down by topic and bf
segment within topic (see Appendix E). hus, 1f an economist
felt his forte was in a particular topic, he could quickly
review the summafized objectives for that topic and decide if
the tépic had more than usual interest to him. {(Normally,
if an economist selected a topic, he prepared materials for
alllof the segments constituting it, but thcere were some
exceptions in tbé case of some very large topics.)

The economist-writers left 'the orientation program
with tentative writing assignments. A few decided that they
did not waﬁt to participate after further reviewing the infor-
mation they were given. Others immediately began their

assignments.
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Producing the Materials

/ Abont t#enty economists from a nuwmber of universities
barticipated in the materials specification and prépafation
process. Scme worked on a full-time basis while others worked
part time. The economics faculty and technology consﬁltants
were from the following universities:
American University
George Washington University
Harvard University
Nova University
The Catholic University of America
University of Maryland
Universitg of Pittsburgh
University of Toronto

One of the functions of the economist-writer was
to review the performance objectives and test items he received
for accuracy and content validity. Materials released by the
economist-writer were given the following treatment:

1. A behavioral check by a hehavioral specialist
using a checklist

2. Preliminary editing
3. A final instructional check by an economics
professor vith axtensive rocent expericnce

teaching introductory eccnomics
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4., Tinal editing by a professional editor

5. Printing and duplication of packages for in-house
; preliminary tryouts

Part of the training given to the economist-writers
was in the form of a critique of the manuscripts they sub~
mitted. Perhaps one~half of the economists who began to prepare
materials for a topic withdrew on their own accord or were
asked to withdraw. In nearly all of these cases, certain
qualitative criteria were not being et by the materials
developer. Typically, the person was a poor writer or he
found writing to be a very laborious task.

The preliminary editing of the work received fromwm the
economists varied from a near rewrite to relatively minor
changes. Good initial writing on the part of the economists
could save subst;ntiai costs for the time and mahpower required
to revise it. The gooq, fast writers far outperformed their
colleagues. In terms of expenditure per "unit" of material,
one.goodlwriter'might cost only one-~third as much as an

"average" writer and, in addition, meet duc dates.
Preliminary 'fryouts

the last step of the materials preparation task was
to conduct the preliminary trvouts and to revise the materials

based on the results. Ccllege students who generally resembled
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the students at the Naval Academy in respect to academic
background and achievement were used for preliminary testing
of the material. These studcnts "took" course materials in
the same sequence as the midshipmen wevre to take tﬁem, but
lone to two months prior to when they would be given to the
midshipmen.

The main purpose of these tryouts was to discover
ambiguities, information gaps, terminclogy problems, prereq-
uisite inadequacies, or any other problem that may hinder
achievement of the performance objectives.' Materials that
did not produce the desired lcarning were revised until they
did; An interview technique was used in conjunction with item
aﬁalysis and other technigues to identify wheve students
encountered problems in the learning process. It was necessary
tc go -through several tryout":cvision cyclecs in some cases
boefore an instructional segment wvas satisfactory. (Appendix T,
an excerpt from a project technical_report, describes the
procedures used for the preliminary tryouts.)

The way in which learning packages were constructed
made it possible to identify with great precision where a
change had to be made in a scgment to improve it. In the
Self~Instructional Printed Packages, for example, an analysis

. of performance on the criterion test could-indicate the
segment, page within the sSegment, paragraph on the page, and

sentence in the paragraph that caused the learning difficulty.
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Comuents on Parallel Development

f The maférials preparation process described above
proved to be virtually trouble-free. Even though two’
semesters worth of mostly self-instructional course materials

had to be produced in four months, this time span ﬁroved to
be comfortable. Due dateg were given to each writer that took
into account the possibility that (a) he would meet the due
date but his work would be of little if any value or (b) he
would miss the due date by several weeks. Sufficient time was
alwvays reserved to either (a) reassign the work to an
economist-writer who always producced acceptable work or
{b) completely redo the material uwsing core nenxbers of the
project team.

While thé matérials were prepared in parallel, they
were used in a linear sequence in the preliminary tryouts.
In the MMCD Project, maferials that needed to bhe ready soon
for‘such tryouts always had the highest priority internally

for nceded edits, rewrites, veviews, typing, and duplicating.
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CHAPTER IX
‘ ' COURSH EVALUATICON

It may be argued that infeormal evaluation éeieats the
purposes of evaluation because it yields data which are of
dubious value for decisioq-making purposes. Jiastings describes
the purposecs of evaluation as the collection of information--

1. To be used as feedback to imnovators for further
revision of materials and methods

2. To provide information as input for decision-
making by the schools about the adootion of
course~content improvement packagesl

A definition of "evaluation" thait resewbles Hasting's
description is offered by Alkin:

Evaluation is the process of ascertaining the decision
areas of cohcern, selecting avpropriate information, and
collecting and analyzing information in order to report
summary data useful to decision-makers in selecting among
alternatives. '

[

In reviewing the literature in curriculum evaluation,

Baker points out that as a subject matier "it has not yet been

13. Thomas Mastings, "Curriculum Evaluation: The Why
of the Outcomes," Journal of FKducational Measurement, II, No. 1
{spring, 1966), 27-28.

2Marvin €. Alkin, "Fvaluation Theory Development,”
svaluation Comment, II, No.l (1969), 2.
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defined and bounded.“3' He stresses the "considerable
divergence" on many aspects of evaluation but points to an
impgrtant area of agreement:

Establishing an empirical basis for the re;ision and
refinement of facilities, materials and methods appears
to be a common objective of evaluation models.,

Stufflebeam proposed a CIPP (Context, Input, Process,

Product}) model for evaluation purposes, that helps to imple-
ment this type of approach.s Similarly, Provus described a
"discrepancy model" that is directed toward decision-maliing,
outlining five stages: (1) definition, (23 installation,

(3) process, (4) product, and {5} cost-benefit analysis.6

Stufflebeam emphasizes that formal evaluations are

typically poorly done, -and he suggests a number of reasons why:

3Robert I,. Baker, "Curriculum Evaluation," Revicw of
Educational Research, XXXIX, No. 3 (1969), 339.

41bid., p. 347.

Spaniel L, Stufflebeam, "The Use and Abuse of Evalua-
tions in Title IITI and a Desacription of a Proposed CIFP
{(Context, Inmnut, Process, Product) Model for ¥valuation of
Title ILI Projects." An address delivered at the National
Seminar on Imnovaitions sponsored by the Xettering Foundation
and the U.S. Office of Bducation, Honolulw, Hawaii, July 1967.

6M. Provus, "Evaluation of Ongoing Programs in the
Public School System," FEducational Evaluation: Hew Roles,
New iaans, ed. by R. W, Tyler, Sixty-ciunth ¥Yearbook of the

National Society for the Study of Education, Part II (Chicago:
NSEE, 196%), pp. 242-283.
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. educators dislike evaluation

. they are untrained in ‘it

. it has not heen done in the past
. good guidelines are lacking

. evaluation results have not been used7

i In a comparable vein, Stake criticizes the way in

;which formal evaluations are being done, pointing out that

;they tend to be characterized by one or more of the following:

. checklists

. structured visitation by peers

. controlled comparisons

. standardized testing of students8

The evaluation task in the Multi-Media Curriculum
Development Project was both planned and inplemented within
the framework recommended by the above researchers. In other
words, an empirically-based decision-orientesd process was
employed. The evaluation task was a major undertaking, second
only to establishing behavioral objectives in terms of man-
power utilization. It was also the longest task, involving
about a year and one-half to perform. While it presented
problems, they were primariiy a natter of reasonable profes-

sional disagreements which were resolvable in an acceptable

manne¥ and within an acceptable amount of time.

7gtufflebean, "The Use and Abuse of Rvaluations in
Title III and Description of Proposed CIPP ilodel for Evaluation
of Title III Projects," p., 4,

Brobert E. Stake, "The Countenance.of Cducational
Evaluation," Teachexrs Colledge Record, LXVIII, HNo. 7 (1967), 1.
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It should be mentioned that the regults of the evalua-
tion process had major implications for all aspects of project
pérformance. A major function of evaluation was to determine
whether or not the instructional process was producing
learning that met established criterion pexrformance levels.

The instructional process was to be revised when a perfor-
mance criterion was not met. 8ee Figure 12 for an-illustration

of the evaluation concept employed.
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Hapaprd®m

Students In PROCESS Students Out
Revise
Evaluation
Resultis
REVISION
DECISICHS

Fig. 12.--Illustration of Evaluation Concept Employed
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Two~Semeslter Process

: The preiiminary tryouts preceded the ﬁalidation trial.
Esséntially the same tryout-revision process employéd'for the
preliminary tryouts was used in the validation trial. This
process is described in Appendix g {("Excerpt from TR“Q.ES:
Precliminary Valigdation Repért for Multi-Media Economics
Course"). A brief explanation of how empirical data were used
in deciding what revisions should be made is contained in
Appendix H {"Excerpt from I.M. #87-R: Explanation of Materials
Revision Process Based on Fmpirical Resulis").

It was believed that a coursé could not bhe "evaluated"
until it was "validated." *"Validation " was directed toward
insuring that the instructional process produced the intended
learning outcomes. The validation trial was a “complete
system fest," while the preliminary tryouts were in effect
"subsystem tests." It does not necessarily follow that if
each subsystem pefforms satigféctorily independent of the
complete system that it will function satisfactorily as a
system component. Thus, a function of the validation trial
was to assess the extent to which the various components
(segments, topics, pre~ and post-tests, counseling, seminars,
media, etc.) were integrated into an efficiently functioning
whole,
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Assuming that the integration is satisfactory, the
various cburse éegments should produce voughly the sams
achicvement levels in the validation trial as they -did in the
preliminary tryouts. If criterion performance levels are not
%chieved in the validation trial, a decision must be made as to
whether the rise in perfoxﬁanCQ needed to ma2et criterion
pexformance is worth the cost of revising the course, given
the subjective probability that the cowrse deficiency ox defic-
iencies have been identified. Many variables, of course,
affect student performance, and it is often difficult {o
ascertain with precision the reasons why student pexfoxmance
is. below expectations.

"Evaluation," on the other hand, was directed toward
the guestion of how well a validated instructional system
operates within a given administrative-operational environ-
ment. It was thought that a "validéted" course could be
disseminated to othexr educational institutions, where it
would probably be subjected to an "evaluation." A course
could be validated but fail the evaluation at the institution
for any number of reasons, such as incompatibility with
administrative policies and procedures, significant differences
in the comparable tardget populations, or dﬁfferent attitudes
on the part of the faculty. Accordingly, the process of
evaluation, as viewed in the MMCD Yroject, was aimed at

~1.08-
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determining how well a validated course "fits" at a given
institution,. If the fit is not satisfactory, a decision must
be made regarding what cHanges might bhe made to produce a

good fit and if the costs of making such changes are acceptable.

It was therefore concluded that there should be a

Yvalidation semestear" ané an "evaluation semester” for the
new course. The validation senester, it was planned, would
be highly controlled, in the sense that all course optiocus
rould be tested, detailed resronscs would be cantured, and
great care would be exercised to ensure that i f any.students
did not do well in the coursc it could be debermined, within

reasonable limits, if the instructisnal program were at fauvlt.

As in preliminary testing, il was always assumed that the
instructional program was at fault if a stuﬂgnt enceuntered
learning difficulty, unless specific information indicated
that there was some other cause. (Such information was

sometimes obtained in interviews with_students.)
A Methodological Issue

During the validation semester, students were not
allowed to proceed through the courge facter than a speci fied
rate. This wag done as a matter of simplifying course admini-

stration and minimizing administrative-operational problems
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while materials were being tested. As a result,'pre— and
post—testing énd other events werc scheduled for certain dates
throughout the semester. A stﬁdent could not take a test orv
participate in a special event prior to the first date for
which it was scheduled: Thus, while there were major differ-
ences in time spent studying (see page 16 of Appendix I),no
student could complete the course bzfore another student.

In the evaluation seﬁester, on the other hand, it was
planned that the course would be presented in its "fully
operational mode." And this was, in fact, accomplished.
However, in connection with doing the planning for this sSemes-

.'ter, a problem arose with regard to the evaluation methodology.

Consultants to the Naval Acadeny recommended a form of the

classical experimental design, in which there would be a
control group and an '‘experimental group. A technical report
% from ETC argued the merits of using a CIPP-type evaluation

approach, as indicated by this excexpt from it:

O ; EDUCATIONAL TECIHINOLOGY CRNTER




In the fully operational economic analysis course,
as it is currently designed, students will be able to
proceed through the course at +their own pace, make
many of their own decisions on media usage and optional
enrichment areas, and otherwvise e“ert a significant
degree of control over when and how they study. 1In other
words, the course is highly individualized in its intended
operational state. It is very desirable that the course
be evalrvated in that highlv individualized state.

A methodological problem can arise if one wishes to
perform controlled media research during the "evaluation
semester.” An experimental desion necessarilv calls for
extensive control of variables. 7#nd only when an experi-
nment is carefully controllied are its results of value.

The type of conirol gcnerally rewuired, however, is
dircctly at odds with the concept of a highly individual-
ized couwrse. The very esscence of a highly individvalizea
course--the fle: 1le1Ly and options~-prescnts the problemn,
it is possible to he faced with the alternztive of either
conducting a carefully controlled experiment or evaluating
a highly individualized course of instruction.

In the prescnt case, it is of critical importance that
the evaluation apply to the course as it will be operating
in the future. Any media studies conducted during the
evaluation semester should disturb as little as possible
the intended course operations. Only then will the results
of the evaluation be useful. 2and of course, the results of
media studies which do not disturb the normal operations
will have greater value for a curriculum developnent model
than studies conducted in a temporary artificial atmosphere.

One last point should be made regarding cvaluation
methodology. fhere is usually a "shakedown" period after
a nev systom is first placed into full operation, During
this period, it may become necessary to modify the system
slightly to overcome an unaxpected pxoblcm. The previous
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tryouts of the economics course have tended to validate
its subsystems and its plan of operation. The shakecdown
period for the owverational course will be the evaluation
. semester, which begins in September 1969, The evaluation
{ methodology must bhe such as to permit necessary changes
to be made in the administration of the course during
this period. ‘

Evaluation activities may be described as falling
into four basic categoxies:

1. Student performance

2. Student and insltructor acceptance
3. Course management

4, G@General operational environment

The ultimate measure of the success of a learning
program is, of course, the performance of the students
in achieving the learning objectives. -However, the
other three categories of activitics listed above are
important in facilitating or hampering the achievement
of the desired performanca. Dach of the four categories
is discussed below in terms of objectives, data required,
method of data collection, and data analysis.®

The Academy and its consultants accepted and modified

CIPP evaluation approach that was proposed.

vValidation Trial

The validation trial was conducted over a semester's
time, as planned. The following classes of data were collected:
. Learning time

« Learning-inbedded student responses
. Self-test student responses

'g“ducatlonal Tecnnology Center, TR-5,37,
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Criterion post-test responses
Medium—use record per student

Student course critique information
Instructor course critique information
Critical incidents

* * * * *

These data were analyzed and used as the bﬁses for
course revisions. Aappendix G ("Excerpt from TR-5.39: Final
Validation Report") descr%bes in detail the validation
activities and the results.

As stated earlier, the validation trial assumed that
the quality of the instructional segments had been confirmed
through the preliminary tryout-revision process. In that
process, some instructional segments went through as many as
five empirically-based revisions, though this was infreguent
{two or three were typical). It was important that the material
be virtually "pre-validated" for use in the validation trial
because 6nly one empirically-based revision could result from
that trial. This was the case because all of the subjects
took the course at one time. A revision could not be
"re-tested" in tﬁe validation semester because there were no

more subjects available,l0

1O0new subjects could not be easily brought in, since
it might take a new subject a month or more to acquire the
entry behavior necessary to test a revised segment located
in the middle of the course.
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Since any revisions done following the validation
trial could not be Droperly tested hefore the evaluafion
trial, extreme caution was éxercised to prevent "over-
revisin@." Over-revision was viewed as making chahges in
"oroblem" material heyond those clearly indicated by .empirical
data. If material were modified without a clear-cut empirical
justification, it would be bossible to make the miterial less
ef fective than it was prior to this revision. Hence, tight
controls were employed to review revision rationales before
the material could leave the revision proéess.

Also, the standardization of the decision-making
rules as pertain to revisions was considered a requirement;
Decision-making guidelines were promulgated toward this end

and review points in the revision process were establisheall
Bvaluation Semsster

Evaluation activities fell into five areas:
1. Student Performance

2. Student and Instructor Acceptance

3. Course.Management

4, Course Fnvironment

5. 8pecial Media Analyses

110 example of a decision-making cuideline may be
found in Apvendix H ("Excerpt from I.M. #87-R: Explanation
of Materials Revision Process Based on Empirical Results"),
vhere a step-by-step decision~making procedure is described.
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Student Performance Tvaluation

The primary pﬁrpose of this area ©f evaluation was to
determine the efficiency of instruction. Efficiency was
measured in terms of learning-time-taken and achiebeﬁent
scores on criterion-referenced examinations. Two clésses of
data were required: | '

1. Achievement scores on criterion referenced

examinations, for each student on cacihr control

test

2, Amount of learning time taken by each student
on each instructional segment.

The criterion-referenced control Lests were admin-
istered to students by the course administrator, in an area
provided for such testing. A‘student was permitted to take
such a tcet as soon as he believed he could pass it. If he
failed to achievé criterion performance in two ftries, he was
required to see his proféssof, who would make a diagnosis
and prepare an individual learning prescription.12 {(This
arrangement was intended to deter students from takiné
criterion tests.more than once, without having studied, in
the hopes they might pass some by chance. It was also
intenced to help identify, very early, the students who may

have a serious.learning problem which needed the diagnostic

skills of the instructor.} The final achievement score

IzBased on experiehce, the probability of this
happening was less than two per.cent.
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obtained by a student on a control test was used as the
measure of his "perfofmancé."

Time—talken was recorded on a segment-by-segment basis
by each student. The student submitted his study Eimé record
Eto the Course Administrator at the time he took a control
i test. The total study ti@e accumulated prior to the student's
passing the control test constifutcd his learning time-taken

for the level of achievement he obtained as indicated by his

test score.

Student~Instructor Acceptance Pvaluation

It was thought to be very important to take into
account the attitudes and opinions of the students and the
iﬁstructors involved in the multi-media course. Bven if the
course were effective from an instructional or 1earning stand-
point, it-was alsé importént that the course be “acceptable" to
those who are involved in it as instructors or studenté. There
are different levels of acceptance, ranging upward from barely
tolerable. The key level of acceptability, it was thought,
was the level at which afstudent or instructor would be willing
to continue with a course such as this i the next semester.

'The purpose of this evaluation area w..35 (a) to ascer-
tain if students and/or instructors were willing to continue
in a course designed as this one, and (b) to determine what
aspects 6f the course might be changed to increase the accept-

ability while meeting thé learning objectives.

ERUCAUIONAT TECITNOLOGY CENTIIR
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Students' and instructors' comments on specific
aspects of the course, as well as the course in general, were
routinely solicited. The specific aspects of the tourse on
which comments were solicited inclﬁded each media-materials
combinations and other planned instructional activities.

Critique shecets wére issued with both instructor
materials and student materials and were otherwise made

available to the instructors and students, These sheets were

sufficiently structured so that information was solicited
regarding specific ang general aspects of the course. How-
ever, the reply requested was "open-ended," so that no
restrictions were placed on obtaining possible negative
comments, -
Critique sheets turned in for evaluation purposes were
subjected to an analysis to détermine {a) what arpects of the
course were reported as gest liked ar3 (b) what aspects were
negatively critieized. Absénce of a negative response on an
aspect Of the course was taken to imply tHat that aspect was
aceeptable. The specific negative and positive comments
sexrved as the partial basis for revising the course admini-

stration to increase the general level of acceptability,
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Course Managemsnt

The cdurse managenent concerns instructor-student-
media-materials logistics, schednles, learning prescri?tions,
andl other aspects of providing for and monitoring instruc-
tional activities. Course Management planning was done by a
Course Administrator and the instructors within the context
of previously established course management policies and
procedures. A Course Administrator was responsible for admin-
istering the plan (he pexformed no instructional or formal
guidance function).

The purpose of this evaluation area was LO assess the
adequacy of the course management plan and its administration
and to ascertain what improvements might he made. Accordingly,
information on problems that arose regarding course Mmanage-
ment was necded. This information, it was decided, éhould
includas a description of the problem, the date it first was
detected, the circumstances under which it arose, what was
done about it, who was involved, and what future action seemed
advisable. The multi-media course instructors, the course
administrator, and the liaison personnel of the contractor
were each given a notebook and instructions fou recording
critical incidents. The data thus recorded are currently
being analyzed to determine how undesired‘events might be
avoided in the future.
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General Operational Rrvironment

; A highly individualized instructional program cannot
ﬂe designed without regard to the constraints that may be
imposed by the géneral environmeng in which the program is to
be carried out. Similarly, such a.course cannot be success~
fully introduced into a conventional educational enviyonment
without the environment being changed to some extent. The
"envirenment," as used here, refers to policies, procedures,
staffing, facilities, and similar faclkors that constitute the

situation within which the program, o course, operates.

Several examples may be given of the kinds of
"conflicts" between the old and new often created by intro-
ducing such a course. A grading policy may have been estab-
lished only after long and careful deliberation, but a
question arises as to when "ﬁid-term" grades should be sub-
mitted if a program is seif-paced and‘students are at many
different placeé in the course. Similarly, a media-materials
resource center has a set of new requirements to meet when it
must sexve a highly individualized, multi-media course.

The purpose of this area of evaluation in the MMCD
Project was to assess the effects of the course on its opera-

tional environment and the effects of the environment on the
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operation of the course. It was believed that such an
assessment would provide information regarding what changes
in thg course Oxr ils environment might be advisab}e,to further
the learning goals,. |

Information recryAding conflicts between the multi-mzadia
course and its operational environment had to be recorded. The
recorded information was to include a description of the con-
flict, the date it was first detected, its implications, what
was done about it, and what future action seemed advisable.
The multi-media course instructors, the course administrator,
and the contractor liaison personnel each were given a notebock

and instructions for recording operational conflicts.

Staffing, Organization, and Costs

Some discussion of staffing, organization and general
allocations of resources by phase nay be of value at this point.

As would be expected, the project was staffed with
professionals having a broad grasp of educational technoleg:’,
plus experience with innovative educational projects. Figure
13 gives the organization chart for most of the project.
Nearly every one of the sixteen persons indicated on the chart
was involved in one or more advanced development projects prior

to joining the MMCD Project.
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Anothe; charaéteristic of project personnel was that
most of them were qualificd to perform more than one function
in the project. As a result, many of the staff téok part in

| many tasks. Still another characteristic that deserves
J mention is that all but a few staff members had once been
full-time teachers.

The costs of any curriculum development effort are
dependent on many thingé. Costs must be nmecasured in terms of
resources expended. Based on the MMCD Project, the cost-ratios
for the three phases of the project were about 2:2:1, respec~
tively for phases I, II, and III. These cost ratios should
be viewed as simply a frame of reference. .

In an extremely complex educational problem area, the

first phase might require a higher proportion of the total

resources than thc 40% indicated by the above ratios.

In an uncomplicated situation, the proportion required for
the first phase might be less than 40 per cent, Similarly,

. the proportionate cost of Phase II can rise or fall based
on the complexity and amount of the software that needs to be

developed.
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CHAPTER X
CONCLUSIONS AND RECOMMENDATIONS
It is appropriate that this report comment on the use-
!
f fulness of the development model for other course developers.

!

Major¥ Conclusion

The value of the development model that has been
described in the previous chapters is suggested by the
characteristics of the course that was produced using it.

In other words, the course is the test of the model. A
summary of the Final Evaluation Report is given in Appendix J.
Note that among the students who completed the two-semester
course in six weeks were f{a) the student who spent the least
amount ¢f time studying and (b) the student who spent the most
amount of time studying. This demonstrates the flexibility of
the course in terms of the learning styles of individual
students. 1In this connection, note also that ninety-eight
percent of the students achieved eighty percent or more of

the core objectives and nearly all of them achieved sufficient
enrichment objectives to raise their grades one or more levels.
Further, student and instructor acceptance of the course each
semester it has been presented has been virtually unanimous

and without reservation,
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A course which can guarantee learning while earning
the acceptance of students and ipstructors alike is of con-
siderable importance. This course has the additional features,
however, of (a) requiring one-third as many instructors as
previously and (b) requiring one-third as much classroom usage
as previously. Reductions in learning time, number of instruc-
tors required, and classroom usage can be trﬁnslated into sub-
stantial cost savings.

Further, the entire course is replicable, and not
dependent on non-transportable, high cost media, and its
modular design and structuring options permit a user to
Failor the course to his own circumstances. If necessary, the
course could be presented in a completely self-instructional
mode using only low-cost, battery-operated media that a child
could carry. Thus, this validated course could be sgent to
places that have no economics instructors and no educational
facilitiesd These characteristics of the course can also be
translated into substantial cost savings compared to con-

ventional educational practices.

lIn cases where there are qualified economics
instructors available, the course should not be structured as
completely self-instructional, but should use an instructor
to conduct seminars, to work with students individually on
special projects, to do counseling, and to perform a number of
other valuable functions.
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In view of thé results, it must be concluded that the
process by which the course was developed merits careful

consideration by other course developers.

Usefulness of the Model

i

The model resulting from the MMcD Project provides
a number of benefits to the cducational community; but the
model is not without its limitations, Somé of the advantages
of the model will be discussed first, followed by a discussion

of certain appParent limitations,

Advantades of the'M0del

An important characteristic of the model is that it
is not.thooretical hut empiriqally~deriVed. This gives the
model much more authority than theoretical models, regardless
of the elaboratcness of their rationales.

Another important aspect of the model is that its
starting point was the “"state of the art" of educational
technology. The project was planned using the leading or

most promising theoretical approaches to various aspects of
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curriculum development and, in significant'bart, translatéd
that thcorxy to technology? Thus, the model that was produccd
represcnts an.advancement in educational technology.

A third advantage of the model is that it.prpvides
jinformation about techniques which were successiul ipdivi-
Edually and collectively. Some techniques may be successful
,in isolation but unsuccessful when used in conjunction with

certain other techniques, rationales, or appreoaches. In the
model that was produccd, such aspects are integrated, and
there is no question of compatibility.

A fourth advantage is that, in effect, the model
suggests what not to do. The development model, as reported
here, includes descriptions of approaches that did not work.
While one should not conclude that an approach which failed
in the MMCD Project will fail whenever and wherever it is
tried in the future, it probably has a greater likelihood of
failing than the approach found to be successful in the MMCD

-

Project.

2What is a "leading" theory or a "most promising"
approach is a matter ©f judgement. The Educational Technology
Center judged that it used the leading Or most promising
theoretical arproaches, based cn a knowledge of the research
in the field of educational technology, 1nclud1ng the results
of projects funded by the Office of Education's Bureau of
Research.
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Fifth, there is much flexibility "built into" the
model. For exanple, it is possible for each of the three
phases to be successfully conducted by an entirely different
staff. And, indeed, this may Lbe very important because
different skill mixes are needed by project persommel in the
major phases. Accordingly, one organization could produce
the specifications for a new course (phase 1), another
organization could develop the instructional matcrials {(phase
II), a third organization could conduct the validation tryout
(part 1 of phase III}, and any number of organizations could
then evaluate the course at their own institutions (part 2
of phase III).

A sixth point in favor of the model concerns the
philosophy that underlies it--namely, the systems thinking.
Systems thinking is an attitude, just as optimizing among

alternatives is primarily un attitude. This kind of thinki

can be applied by anyone concerned with planning and imple-

menting education and training programs. The somewhat sophis-

ticated modern management techniques that are part of the

systems approach reguire special training or experience hefore

one can hope to apply them successfully.

Finally, the development model is useful as a starting

point for others, as a framework for further improving the

nmodel.
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Limitations

The development model that emerged is by no means a
panacea. While an important improvement over approaches that
have preceded it, it is nonetheless capable of being signi-
ficantly improved itself. Some of the more apparent:limitaw
ti~ns of the model are described below.

First, it is clear that the model reguires highly
skilled professionals-—behavioral schientists, test and measure-
ment spccialists, media specialists, systems engineers, ‘etc.-—-
who are always in short supply. Al30, it -wmay well be the case
that skill in using the model is as important as prior gquali-
fications, perhaps including knowledge about the model. As a
result, it would seem that training programs to teach the
pexrtinent knoﬁlc@ges and skills reguired to use the model might
be necessary before any extensive use of the model could result,

Second, the management of the curriculum development
process was obviously an impértant element in the evolution of
the model and the success of the Multi-Media Economic Analysis
Course produced-with it. The managerent approach used in the
MMCD Project is not uncommon in leading industrial organi-
zations. However, modern management techniques have by and
large not been applied in our state and local educational
systems. BAs a result, there are relatively few "modern
managers" available who know enough about education and

educational technology to conduct projects such as the
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MMCD Project. A serious qQuestion is raised of whether or not
such managerial expertise can be found in adequate supply in
the educaticnal community to manage major projects, that apply

a development model similar to the one reported here.

A third limitation is the amount of investment required
to use the developnent moéel. There is$ no "minimum” cost to
using it, but it seems clear that developing a course using
this model is going to cost more than developing a course in
the conventional fashion. It should be unherstood, however,
that only the initial costs may be higher. If the model is
used to produce a replicable course that duarantees learning
and this course is compared with a conventional lecture course,
the overall economhic bengfits of the replicable.course that
guarantees learning may far surpass those of a good lecture
course. A replicable self*iﬁstructional course that guarantees
learning could be used throughout the country. There is no way
to replicate a iive lecturér"*he can only be in one place at a
time.

The fourth limitation is that the model needs to be
exercised under many different conditions, as a way of both further
testing the model and strengthening it on the basis of empirical

data.
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Recommendations

Empirieally-derived curriculum development techniques
were in existence prior to the derivation of the'eufriculum
fdevelopment model reported here. Hewever, a search o? the
iliterature yields valuab;e case histories, but no developﬁent
model per se. Accordingly, the moéel reported here appears to
have unique value because other empirically-derived models
cannot be found.‘ This reason alone recommends that the
elements of the model, including techniques that worked and
techniques that did not work, be considered by the person
contemplatlng a curriculum development project.

In view of the success of the Multi-Media Economic
Analysis Course produced using the model, it is reasonable to
reeommend that the model be used in further curriculum
development activities. This could have several advantaces.
First, it could produce courses that guarantee learning,
which is a characterlstlc that few courses have. And such
courses could be acceptable to the students, teachers, and

administrators involved with them. In addition, further use of
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the model couid hélp to “test" the mode; in more vari§d
sitLations. This would include different subject ﬁaéter,
different student populations, different resources and con-
straints, etc. The model itself could be revised baéed on such
tryout;, S0 that it contiﬁues to be improved for future
applidétion.

The model ailso could benefit from continuously incor-
porating and translating to practice the results of peyw
research on learning. Fror example, the ability to more
effectively individuvalize instructiop can be enhanced through
further research on learning styles. Further research on
Creativity or in the broad area of the affective domain could
also benefit the model ang thereby help to produce bhetter
‘curricula. '

If the model were 1mproved through contributions from
applications of the model in dlverse situations and from
learning research, its utility would be similarly improved.
Presumably, it would provide, as a guide, ﬁény alternative
étrategies_at the key decision points, plus the c;iteria to
help the curriculum plannér select the alternative that is

most appropriate to the requirements of his situation. This

could immensely strengthen the model as a decision-making aid.
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However, with improvements, the model would become much
more complex‘than it currently is. It is -therefore recommended
that the model he converted to ;he form of a compu}errbased

imu;ation. This would permit curriculum planners to "“test"
ﬁhe probable effects of alternative decis;ons regarding their
%lanned curricula. Having the development model in the form
of a cbmputer~base§ simulation would facilitate the use of the
model (since the computer can simultaneously manipulate many

variables) but also quickly facilitate modifying the model to

incorporate new information.
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APPENDIX A

Description of Components of the Course




COURSE MATERIALS
MULTI-MEDIA ECOMOMIC ANALYSIS COURSE
{ The Multi-Media Economic Analysis Course developed by
the Educational Tcchneleogy Centexr of Sterling Institute
consists of the following material:
o Seven (7) volumes of self-instructional texts
o Three (3) self-instructional audio-workbook packages
o Eleven (11) computer-based simulation models

o Nine (9) l1l6mm films

o Criterion-referenced pretests and post-tests for
use with the above instructional matcrial

o Instructor's Guide, Course Administrator's Guide,
. Student Handbooks “

”Self-Instruétional Texts ' .

. The contents of the seven volumes of self-instructional
texts are listed below. The approximate student study time
required to master the material in each volume {i.e., to
successfully pass the associated criterion tests) is also

~given. Note that the last of the seven volumes is called
YEnrichment." '

Approx. Study. '
Volume Time (hours) Content

"I 8=-11 Nature and Methods of Economics
Production Possibilities
Demand, Supply, Equilibrium
The Circulaxr Flow -

I 10-16 The National Income Accounts
The Theoxy of Income Determination: Part I
The Theory of Incomz Determination: Part II
N The Role of Fiscal Pelicy in Income
Determination

111 8-11 The Role of Money & Banking in the Economy: =
The Rolc of Money & Banking in the Economy: =
The Role of Money & Banking in the Economy:I.

Iv 7-12 The Theoxy of Demand (Value)
. Costs of Production & Supply: The Short Run
‘Costs of Production & Supply: The Long Run
Industry Equilibrium in a Pexfectly
Competitive Market




. Approx. Study o
Volume Time (hours} Content

v . 9-13 Monopoly Markets
Monopolistic Competition
Oligopoly Markets
The Theory of Factor Demand and Supply

vI 8-12 Specialization and Trade
International Trade

Enxichment 7-9 A Spectrum of Economic Systems
/ . The Influence of Government and Foreign
. ) Trade on National Income
) : . The Product and Monetary Markets

Self-Instructional Audio-Workbook Packages

The Self-Instructional Audio-Workbook Packages serve as an
alternate media-mix for parts of the first three volumes of Self-
Instructional Texts. Each package contains both a workbook and
one or more cassette-type audio tapes. The contents of the
packages, and the approximate student study time, are:

Audio- Approx. Study

Workbook Time (hours) Content
A 1% . Demand, Supply, Equilibrium
B 2% The Theory of Income Determination: I
C 3 The Role of Money & Banking in the

Economy: III

Computer-Based Simulation Models

Eleven economic simulation models were tailored for use on
a commercial time-shared computer system. The eleven simulations,
all in macro economics, are listed below. The simulations may be
used by the individual student or by groups of students (e.g., a
demonstration before a group). A minimum of 35 minutes is recom-
mended for exercising a simulation model.

¢ The Investment Multiplier - L
A Model With Induced Investment

Fiscal and Monetary Policy

Government Tax and Expenditure Policies

The Demand Model With a Money Market

Demand Model With a Foreign Sector

The Complete Demand Model

Full Employment Qutput

Capacity Output and the Production Function
Effective Demand and Potential Supply
Aggregate Demand and Potential Money Supply
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. Motion Pictures

Nine films were rented for u.e during the course. These
. films were selected because of their compatibility with course
- objectives. It is planned ilhat otlier audio-visual m.terials
may be specially developed for use in the course, perhaps
supplanting one or more of these films. ZIZach film is about
30 minutes in length. The titles of the films, all of which
weXxe from the Coleman series The American Economy, are:

f

| Introducing the Price System

Gross ‘National Product & Its Cousins: Part I
Gross National Product & Its Cousins: Part II
How Money Expands and Contracts )
Banks for Bankers: The Federal Reserve System
Money and the "red”": Part I

The (ase of One Pirm

The Case of Pew Firms: Part I

The Case of Pew. Pirms: Part II

Ooo0ooOOOOO

Criterion~Referenced Tests

, Criterion-referenced pretests and post-tests are provided
for all of the material mentioned above.

L] L]

Instructor's Guide, Course Administrator's Guide, Student Handbook

These guides and handbook describe how the course is operated
and what options exist for the student, the instructor, and the
course administrator. These materials tell how the course may be
operated in the fully self-paced mode.

‘Use Options

The course may be operated with only Self-Instructional texts.
The "minimum" course shcuid include Vol. I (Basic Concepts) and
Vol. II ({Macro Economics) or -Vol. I and Vol. III (Micro Economics).
Volumes I through VI, plus the Enrichment veolume, constitute a
very substantial course for one semester (and, in terms of weight,
about 10-12 pounds of text). The Self-Instructional Audio Packages
are, as mentioned earlier, alternate media to some of the self-
instructional material appearing in Volumes I through III.

If one adds the simulations, the lémm films (or their sub-
stitutes), and includes the recommended seminars and group discus-
sions, the demands on the student's time similarly increase. The
simulations, however, may challange the most advanced student in
the course. Films are becoming available that will show econonic
processes while they are happening in real life, an important
aspect of communicating relevance. And thc seminars represent
- critical opportunities to integrate and synthesize learning, to
generalize to other situations, and employ group dynamics to
otherwise stimulate the students.
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Self-Instructional Printed Packages with Studen:
Response Boards : -

These packages combine large-step, linear
programming and adjunctive programming., Specially-developed
models served as guidelines for applying this hybrid program-
ming style in developing materials for particular objectives.

Great care was given to taking the student
from the kno:m to the unknown, in providing him with
ample examples and illustraticns, and in giving him
sufficient practice of the desired perforivance.
Learning-imbadded tests are used "in the learning" and
at the end of each package there is a diagnostic self- .
tt—st-o '

The Self- Ineructional Printed Packages are
used with a portable student response board, which
can be used in the dormitory room, the library, the
classroom-~whercver the student studies best. Nearly
all test items included in a package; including the
learning-imbedded items and thes diagnostic self-test
itens, are programmed for the board. The studcent
responds to muitiple choice items by selecting and
depressing one of four response keys. If he selects
the correct answer, the indicator advances to the
next test item number. This "advance" informs the
student that his answer was correct. If he szlects
a wrong answei, the key remains depressed and the
indicator doas not advance. The indicator does not
advance until the correct answar is selected. 1In
this way, the student'is always given immediate
feedback on his response, whether incorrect or correct.

The response board has 15 different answer
pattern settings, including a spercial setting for
“egontrol" tests--that is, tests used for grading
purposes. On the control test setting, the unit
advances each time a key is pressed znd the student
gets no feednack during the test. An important
feature of the student response board is that a com-
puter processable punched card can be produced each
time & test is taken. Such records are useful for
val‘datlng learning materials as well as recording
a student's relative progress,

In sunmary, the Self-Instructional Printed
Package with Student  Response Board was selected as
the primary instructional madium in the course because
its characteristics best matched the micreo and macro-
media sclectica criteria.

POOR ORIGINAL COPY - BEST
AVAILABLE AT TIME FILMED



Self-Instructional Audio Packages

A Self-Instructional Audio Package consists
of cassette audio tape, a workbook, and a portable tape
recorder. The student responce board is used for the
practice proplems and self-tests. These packages
employ the same hybrid programming style as the Self-
Instructional Printed Packages, but with certain added
features. These packages were programmed following
audio-practice-audio~-practice cycles. The idza was to
deliver the audio in a crisp fashion, using a "large
step size," unimpeded audio flow. No audio is given.

/ during interyening practice and problem-solving periods.

’ The Self-Instructional Audio Packages were
selected for learning situations requiring explana-

tions of complex graphs, vhere the audio can be used
to draw attention to and explain elem2nts and re-
lationchips portrayed by such graphs. It was also
assuwcd that some students would prefer audio-oriented
instruection or be able to learn from it easier than
from visually-oriented instruction.

Computer Simulations

An Economics Simulation Model consists of a
comnuter vprogram which the student can exercise at a
computer terminal, a workbook which contains informa-
. tion about the model, and a cassette audio tape which
explains in detail its workings and its relationship
to other paris of the course. Thnere are approximately
twelve such models..

The raticnale for using simulation was to
prov1de for cognitive structurses that transcend,
integrate, unify, and reinforce the learning of groups
of related instxuctional topics and course segments?
They are 2asily able to provide highly complex problem-
solving activities dealing with variables from many
different parts of the course,

16mm Film

" These black and white films are approximately
one-half hour in length each and were selected from
Coleman's "The American Economy" series. While motion
pictures represent an extremely high-cost medium if
original films are producad, the opportunity to rent
or purchase applicable films renders this medium
feasible for possible use on a relatively extensive
basis. Films were selected that generally teach the
same student performance called for in some segments
of the.course. The films represent a different pro-

o gramming approach.




Seminars

There are simulation seminars, remedial gemi~
nars, and general or enrichment seminars. The role of
the instructor is to serve as a seminar leader. A
seminar may involve from 2 or 3 students to 15 or 20
i students. Seminars were selected for a number of

reasons, such as to provide a means for sharing
insights and experiences, to enhance group idcntifi-
cation, and therxefore to increase or maintain student
interest and motivation.

Counseling

. - 4
Counseling is done by the instructor, usually
{not always) in a one-to-one student-instructox
relationship, and preferably with some degree of pri-
vacy. Counseling sessions are viewed as critical
opportunities for the instructor to motivate students
and to relate activities to their interests and goals.
Counseling was selected as the only currently avail-
able means of diagnosing the more difficult learning
problems and determining the enrichment learning needs
of the very advanced student.

Lecture-Discussion

In the lecture-discussion situztion, the
instructor first presents information, uging audio-
visual aids &5 appropriate. A brief group discussion
follows each Xey pcint prescnted. Tha lecture-~
discussion was selected primarily as a means of
enabling the instructor t6 stimulate, motivate, or
otherwise cause enthusiasm over the course. A secon-
dary rxcason for selection was to inform students of
what is to be expected in the course.

Tutox

In tutoring, the instructor, or an advanced
student selected by the instructor, meets individually
with a student having learning difficulties. The
individual tutoring is aimed at well defined troubls
spots uncovered by tests. This is a Very costly
medium sclected only for use in last-resort remedial
situations, after a student has unsuccessfully used
other remedial media.

POOR ORIGINAL COPY . BEST
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Related Texts

The two best known introductory economics
texts are used as "related texts." The instructor
is free to designate other materials as similarly
"related." Related texts were selected as readily
available media for remedial purposes or enrichment
purposes, depending on the specific learning pre-

. scription.

Computer~-Based Test Analysis

A1l pretests and post tests for core and
remadial segments are automatically recorded on
computer-processable punched cards, as a result of
the use of the student response-feedback bhoards.
These cards are pre-punched with each student's
identification number. .

This approach was seleccted as an efficient
means of obtaining siudent performancz data that can
be manipulated by a computer For analvtical and record-
keeping purposes., It allows the studant to take a
test at virtually any tine, without an instrustor
being present. It also avoids problems of (1) tying
up expensive equirmen t during student “think" tines,
(2) creatinyg student gueuss at computer terminals,

and (3) general preoblens o& logistics so often sn-
countered in tesulng.
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APPENDIX C

Sample of Items from Kit for Materials Preparers



The sample includes the following:

$1.

#2.

$3.

#4.

5.

Materials Preparation Course Outline

This is the outline of the course glven
to the materials developers.

Final Check List: Economics Course Materials

The economist-writer used this checklist to
make sure he had followed the guidelines given
to him.

Guidelines for Economist~¥Writers

These were general guidelines for use in developing
the s~1 packages. Note that the type of learning
for each objective is indicated in this document.

Notes to Economists

These are examples of the types of notes economist-
writers received as an aid to them in daveloping
mate¥ials. BMany of thesc notes call for the
developnent of subordinate behaviors for a be-
havioral objective.

Example of Detailed Behavioral Objectives, Test
Items, and Hierarchy Charts in the Form They Are
Given to Materials Developers.

This example concerns the topic "Specialization,“

which consists of two segments (segments-% 6 and & 7).

An attempt was glways made to assign all of the
segments in 2 given topic to the same materials
developer.



MATERIALS PREPARATION

Coursc Qutline

1 Introduction

A. Purpose of Course

.

BI

To prepare you to prepare learner-centered
instructional materials in accordance with
a format specified for this project.

LY

Scope of Course

N

2.
3.
4.
5.

The nature, scope, objectives and status '
of the project. N

The technical concept of individualized
instruction.

Operational concept for individualized
instruction.

The model learning package; the design

of the model learning package; the rationale.
Given "inputs," prepare "outputs,® review
and analyze.

II The Nature, Scope, Objectives & Status of the Project

A. ESOE/NA -~ Multi Media Course Devalopment

l. Model pevelopment (OE)
2. Fixed Price/Schcdule
3. Product Econ. Courses {UA) P
4. Behaviorally Oriented ~ Briggs/Gagné modal
5. Status ' i
a) completed {show materials and hierarchv)
b) yet to do N
- = Phase 11
~ Phase III .
111 Technical Concept . '
A. Behavioral Hierarchy
B. Individualized Instruction
C. Validated Materials
D. Gagn2's Model
Pitfalls and Misconceptions

: EI

C PY - BEST
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1V  Operational Concept

A. Remedial, Core, Enrichment
B, Dymedia
C. Multi-media

v Format for Materials

A. Cover Page
‘ + Responsibility: Sterling/Tripp
. Contents: See Illustration &

B. Table of Contents
. Responsibility: Sterling/Tripp
. Contents: See Illustration B

C. General Instructions '
. Responsibility: Sterling/Tripp
. Contents: Prerequisite Segments
Dymedia Settings
Package/Topic information
Use of Segment/Dymedia, etc.
(boilerplate mechanics)

D. Introduction to Topic
' . Responsibility: Economists
. Contents: Brief Narrative (2-3 double spaced
" pages) stating in very direct terms
(1) the overall terminal objective of the topic
(2) the significance of this topic; why it is
important, how it relates to other topics, etc.
(3) how the topic presentation is organized, what
the student will learn first (Segment x),
what he will learn next (Segment x +1), etc.
(4) pitfalls and/or difficulties (false friends!)
which the student can expect to entounter.

Note: The purpose of this topic introductory
"statement is to
(1) motivate the learner
(2) provide the learner with an "organizational
framework" and/or a perspective for lecarning.
Tell him what he is expected to learn and why;
alert him to problems of semantics, etc.

E. $Segment Cover Page
. Responsibility: Sterling/Tripp
. Contents: See Illustration C

-
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F. Introductory Statement
. Responsibility: Economist.,
o Contents: A brief introductory statement to the
seghent -- same as topic introduction
i but at the Sedment level. Remember that the
{ student may have read the topic introduction
i on a different day or study session; the seg-
ment introduction may therefore repeat some of
the idea in the topic introduction.

G. Objectives and Instructional Events
. Responsibility: Economist

First Objective {(bottom of hierarchy)
(1) Question format
(2) Narrative
: « recall
. eXplain terms, etc.
. present facts
. give examples/illustrations
(3) Practice Problems
{4) References to texts

Note: : '
(1) "Recall

a. only what has been Previously learned
(reference the segment or objective)

b. may use "economics terms"” which have
been previously learneds distinguish
from previous usages

¢. all sub-concepts should be “recalled "

(2)“Explain terms"

a. no economic terms -- build bridge from
everyday English to economic concept;
no "economese.

b. explain what things are, what they are
"not; what they include ang what they
exclude; give definition or description
or illustration of all key phrases in
"performance"” part of objective.

{3) "Present facts" -~ or answer to question
in ¢clear simple English
(4) "Examples and illustrations"
a. give "for instances,® work through
typical problems explaining steps )
b. induce transfer by giving several examples
from different perspective
¢. examples should be clear, concise and
relevant
d. 1interrelate with previous material.




VI

(5} "pPractice™

a. Give 3-5 practice problems and/or
guestions; "force" siudent irvolve-
ment and participation

b. Induce transfer by giving problems with
different backgrounds, etc.

¢. Immediate knowledge of results through
Dymedia; number sequentlally throughout
segment.

d. Motivate and interest students (the
behavioral objective simply states the
activity on the part of the learner which
will be accepted as evidence of his
~having achieved the desired learning;
it is the instructional events, and in
particular the "practice," which must
ensure that the student really under-
stands what he is doing when he makes
the required response.}

(6} “Reference to texts“
Give refercnces to standard text book
discussions of the. subject; at least to
McConnell, Samuelson. !

"H. 8elf Test and Prescription

. Responsibility: Sterling/Furey - Economists

. Contents: Segment tests to be provided;
economists review for content validity
and recommend changes.

- Prescriptions: economists recommend “remedial study"
for test items (or groups of test items)
missed.

I. Topical Hierarchy . ‘
. Responsibility: Sterling/Tripp

'J. Topic Summary

. Responsibility: Economist

. .Contents: one or two page narrative review of all
segments and objectives in the topic;
overview; weave the pieces back together.

Inputs to Economists-

A. Course Segmentation Syllabus and behavioral Objectlves
for other segments (as required). The economist is
responsible for ensuring that prerequisite material
has either been covered in previous segments or is
presented in the 'segment which he 1s preparing.



B. Segment Topic Introductions

Preliminary versions will be provided; Economist
should read the introduction of all related segments,
resolve outstanding questions he may have, and re-
vise the introduction to the topics and/or segments
which he is preparing, as appropriate.

' D.  Behavioral Objectives and hierarchy -

Review, any change must have prior OK of Fitzpatrick;
use "change procedure.” .

‘B. Criterion Test JItems

1. For reference only (i.e., not to be used for
practice or example problems)

2. Economist should review for content validity
and revise as necessary; revisions of test
items require approval of . Furey -- submit
with recommended changes.

L]

F. Segment Test

Prelimihary test is provided; economist should
review for content validity, etc.: Changes xreguire
approval of M. Furey -- submit with recommended changes.

.VII Concept Summary
A. Input

1 Preliminaty introductions
2. Notes to Econonists

3. Prelin. sagment test

4. B.0.'s and Hieraxchy

5. Criterion test items
6

7

8

+ e

Auxilliary
. Segmentation syllabus
. Model of output
. Other segmant BO's as requested

. . ‘ ~ POOR ORIG - COPY.
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B. Output (deliverable item)

l. Final version of introductions
2., Recommended changes in BQ's and/or hierarchies
3. Recommended changes to criterion
test items
4. Instructional events for each objective
: S. Topic summary
/ 6. Discussion references and prescriptions

VIII Operating Procedure

A. Assign topic to economist

B. Review intros, objectives and hierarchy
€. Write Topic Intro

D. Write Segment Intros

F. Recommend BO changes

G. Write Instructional Events
H. Review test items and recommend:
l. Segment tests and Prescription
2. Criterion jtems review '
I. Write Summaries
J. Review and format total package
K. Pinal review by in-house economists

XI ~Discussion of milestones, etc., importance of meeting
commitments,.

XII Role and Responsibilities of Personnel

A. Fitzpatrick
B. Furey
C. Tripp

XIII Miscellaneous

A. Creativity .
+ Ideas
. In the Example/Practice
B. No Royalties
Public Domain

C. Copyright problem

*




Jllustration A

INTRODUCTION TO SPECIALIZATION

Learning Segments 6/7

. Introduction to Economic Analysis

Prepared for the

United States Naval Academy

Sterling Institute of
Washington, D.C.



Illustration B

SPECIALIZATION

Contents

Cover Page ' -
Table of Contents

:eneral Instructions

Introduction to Topic

Segment X Cover Page

Introductory Statement

Objectives and Instructional Events

0515 Description of Absolute Advantage

0503 Identify Producer with Absolute Advantage

0508 Description of Comparative Advantage

0520 Basis of Comparative RAdvantage

0506 Identify Producer with Comparative Advantage

0500 Identify Types of Advantage:s and Basis for
advantages in various situations

Self Test-and Prescriptions
Segment Y Covex Page

Introductory Statement

Pl

Objectives and Instructicnal Events

0510 Definition of Opportunity Cost

0505 Basis for Specialization and Trade

0519 Analyze Producers to determine rasis for trade

0521 Results of Specialization under conditions of
comparative advantage

0517 Rationale for trade under condltlons of
absolute advantage

0507 Benefits of Specialization

0509 Drawbacks of Specialization

0501 Rationale for Specialization

Self Test and Prescription

-

Topic Hierarchy Chart

L]

Topic Summary

O

" Page

ii
iii
1.0

3.0
3.

3.

4.

5.
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N FINAL CHECK LIST

Economics Course Materials

‘Introduction to Topic

P ————
A —
A———

A general statement of topic?

Relation to other topics?

What studént will be able to d¢o when he completes topic?

Sequence and/or o;ganization'of materials to be presented?

[

Possible difficulties?

Introduction to Each Ségment

Transition from topic introduction?

Segment Objectives in General

Every objective directly addressed?

Iindividual Objectives

Prerequisite concepts recalled and restated, if
covered earlier?

Prerequisite concepts explained in everyday terms,
if not covered earliexr?

No new technical terms used without explanation?

Examples in sufficiént guantity ({usually two or more)
and diverse enough to stimulate generalization?

Practice problems in sufficient quantity {(usually
three or more) and drawn from diverse backgrounds?

Practice problems numbered sequentially throughout
the segment, with first problem in each segment
numbered "1"?

Answer choices in practice problems so lettered as to
fit Dymedia Answer pattern?

References to Samuelson and/or McConnell for each objective?

All test items_reviewed ané approved or chénged?

TOplC Summary

Checked agalnst topic 1ntroduct10n°



£ 5

Guidelines for Econonist Writers

A. General Instructions

l.

- 2.

Materxials shouwld be written in a clear, narracive style,
in complete sehitences in good English.

Writers should avoid the use of "cconomic jargon" which
could confuse studenty in introductory economics courses.
The materials, wit:> only a few editorial »ovisions, will
be given to the studcents just as the writers have prepared
them; therefore, it is imperative that the content is
correct and readily understandable.

Hahdwritten manuscripts are acceptaeble, providing the
writing is legible and on only every other line, Type-
written manuscripts should be double spaced.

Writers must include all) of the objectives provided them
in the materials. TIf the writer is convinced that addi-
tional information must be included in order to clarify

or enhance the prescribed objectives, then he should
include such information. Additions are desirable and
expected as has been indicated in the "Notes to Econo-
mists." Should the writer decide that a change in the
wording of an ob-ective is imperative and that the new
language is not cquivalent to that in the criginal version,

- then he should contact Mr. Fitzpatrick (338-8800, Ext. 37)

concerning the proposed change prior to incorporating it
in the materials.

Test items A, B, C must pot be used as illustrations and
practice problems as they have already bech used in segment
and unit tests, pretests and post tests.

‘After the materials have heesh written, please indicate
by writing "yes" or "nd" on ecach A, B, or C test item
whether the item tests the objective to which it is keyed.
If the writer feels that a distractor is incorrect or that
the item can be improved in any way, he should write all
suggestiohs, including new distractors, etc., below the
item.

In writing about eichty percent of the materials, writers

should follow steps 1 through 12 below. The othor twenty

percent will reguire a deviation in the steps as indicated
in steps 13 through 17 or in steps 18 through 21. Objec-

tives regqguiring a c¢hange will be indicated in the segyment

kit. :

Special attention should be given to providing a rich
supply of examples (real-world, relecvant) illustrative of

AVAl e AT nggpr '-a!‘r .



the principles or concepls to which the objectives of a
given Lopic are addressed. If copyright material is used,
then permission should be obtained and the appropriate
references given.

7. Be sure to complete the check 1list and return it witﬁ the --
manuscript and the original contents of the kit to Sterling
Ins titute.

B. steps in the Preparation of Materials
1. Check the kit you receive to see that it contains:

as Cover page : .

b. MTable of contents

c. General instructions

d. Preliminary introduction to the topic and/or to the
segment

e. Hierarchy chart for each segrnent in the topic

£f. fThree test items (A, B, C)} for each objective in each
segment

g. Segment test for each segment

h. DNotes to Economists

i. A list of objectives requiring gampie B or C

2. Read the preliminary introduction, all objectives and test
"jtems for the topic. This will provide a general overview
of the learnings the student must master and the type of
question he will be expected to answer when tested.

3. Read the "Notes to Economists." fThese notes are not all
inclusive but point out lcornings which should be reviewed
or recalled, or additional infermation which should be
included to facilitate the learning of the cbjeetive. It
is recommended that the writer star or in some way mark
each objecctive for which there is a note, as a reminder to
consider these suggestions when writing.

4. Begin the narrative with an introductory statement of a
few sentences which relate the segment to the topic and
lead in to the first objective (Seec Sample A, p. ). The
writer may prefer to write an introduction to the topic
prior to writing the introduction to the segment; however,
it scems preferable to write the topic introduction after
the materials have been completed to avoid the necessity
of revisions.

5. Introduce the first objective {abbreviated citle). fThis
may be in the form of a gucstion or of a title. Place
the nunber of the objectives to the left of whatever means
is used. (See Sample &, p. .)

PR CAGEIN, Lo -E"
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6. Continue narrative. If it hag boeen indicated taat the
obhjcetive should be handled according to Sample B, then
follow steps 13 through 17. If Sample C has becen indi-
cated, follow steps /. through.i . Otherwise, continue
by recalling information previously lcarned or by ex-
plaining ncw terms. The "Notes to Economists" should
be of assistance at this point. (Sce Sample A, p. )

7. Prescnt at least two examples or illustrations to clarify

a the principle to be learned. In some instances, whcre

: the objective is complesx, as many as four, five or six
examples may be necessary to illustrate all points. The
examples should be re¢levant and intercsting to college
students. If the writer has any unigue dcvices or methods
which he has found effective in teaching a particular
objective, he should feel frec to include these.

8., State the definition, principle, ete., 'at an appropriate
point, and enclose the statement in a bhox., Be sure that
the langurage used is the samc as or equivalent to that
used in the objective. (See Samplc A, p. .}

9, Present two or more problems which reguire the application
of the principle. The mumber of problems will vary with
the complexity of the principle, a complex principle re-
gulring a wide variety of applications.

10. . Provide answers in the narrative to those problems which
reguire the student to £ill an blanks or place a check in
front of an answer. Answers should immeodiately follow the
problem. (See Samplc A, p. .} .

Other problems should be keyed to a Dymedia setting.
(See Sample A, p. .3 -

11.‘ Provide a reference fd; additional information. (See
Sample A, p. ‘)

12, Continue nzrxrative with a lead in to the next objective.
If the objective should be handled according to Sample B,
follow steps 13 through 17; if according to Sample C, follow
steps 18 through 21. If no particular plan is recommended,
repeat steps 5 through 12 until all the objectives have
been accounted for.

13. Begin the narrative with examples of the concept to be
learncd. Then, link the examples to the concept. (Sce
Sample B, p. .)

14, Underline or enclosc in a box the concept to be learned.




Provide at least two problems or items which appraise the
student's knowledge of the concept.

Supply answers to the above~mentioned jtems imnediately
following them (prefcrably buried in the narrative).

Indicate a reference to which the student may go for addi-
tional information.

18,

19.

20.

21,

22,

23.

24,

25.
26,

27.

28.

Give at least four (nunber will depend on the complexity
of the subject) examples some of which do and some of which
do not helong to the classification.

Indicate in the narrative which cxamples correctly or incor-
rectly illustrate the concept and wvhy.

Provide additional practice (at least 6 to 10 items) in
discriminating among appropriate and inappropriate examples
of the concept. Again, the number of ehampjes will depend
on the coainplexity of the concept.

Provide a reference to additional information which may
help the student wvho experiences difificulty.

Following the last objective in the segment, instruct the
student to take the self-test and to follow the prescrip-
tion for any re-learning which may be necessary. (See
Sample A, p. .)

Review the objectives, tecst items, hicrarchy chart, Notes

to Econonists, etc., for the next segment.

Write a short introduction to the segment, relating it to

the previous segment and to the topic. (See Sample A, p. ).

Continue in the manner 'outlined in steps 5 through 22 above.
When the last segment has been completed, write a general
introduction to the topic including an overview of the
terminal behaviors, the significance of the material, the
relationship of this topic to other parts of the course,
and mention of any difficulties which might be encountered
in learning the objcctives. (See Sample A, p. )

Write a brief summary of the topic, including the main
points of all the secuments.

Complete the check list and return it, the kit, and your
manuscript to ETC.



*he narrative in Samples B and € differs from that used in
Sample A in that the former begins with examples or illustyations
of what is to be learned, whercas the latter asks the student to
recall knowledge previously learned but pertinent to the new
learning. In Sample B the student is learning three concepts;
in Sample C he is making multiple discriminations among examples
offa concept. :

: . Sample B

Obj. #0896 | What are the three types of related goods?

There are many ways in which goods are related: e.g., ham,
bacon, and pork are related because all originally wexe part of
a pig. In economics, there are different types of relationships.
Bggs, cercal and waiffles are three £foods consuned by many people
for breakfast. If the price of cygys incrcased, the demand for
cereal and waffles would probably increase as these conmodities
were substituted for egygs for breakfast. 'There is an econonic
relationship among eggygs, cereal and waffles. One can be a sub-
stitute for the other, so all three are known as substitute goods.

Let's consider the commodities, -autos, tires and gasoline.
Tires and gaseoline cannot bz substituted for autos, but all three
commodities are related, economically speaking, for they complemant
each othexr. Hence, these goods arce known as gomplenentary goods.

The products,'milk, bricks, and roses are not related econom-
ically: hence, they are called independent goods.

In economics, the three types of related goods are substitute
goods, complementary goods, and independent (unrelated) goods.

Can you namefthe three types of related goods? Fill in the
blanks in the following sentence with the names of the types of
related goods. Don't look back.

In economics, the three types of related goods are
goods, goods, and (oxr unrelated) goods.

Check your answers with those given in the box ahove.

If you need further instruction in this work, read McConnell,
p- 65. '
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Obj. «0295 Identify examples of problems for micro-cconomics
analysis

You have lecarncd the definition of micro-economics. Can you
identify specific problems which would be categorized under micro-
economics? Read the following economic problens.

"a. A wildcat strike at the U.S. Steel Company plant in

Pittsbuxgh
b. The President's annual economic report to Congress

Is the first example a problem for micro-economics analysis? If
you think that it is, you are right because the U.S. Stecel Company
is an individual firm, and micro-economics analysis is concerned
with problems related to individual firms. Exanble "b" is concerned
with the nation as a whole and would not be a problem for micro-
economics analysis.

Look at some other examples. Check each problem for which
micro-econcmics would be appropriate. As you make your decision,
justify it (to yourself}. -

¢. The U.S. Chambcr of Commerce suggesting ways to
stimulate employment

d. A homeowner negotiating a loan agreement with his local
bank

pid you check only "d"? The example given in "c¢" is concerned with
the nation's unemploywent, not that of an individual flrm; whereas,
"d" is concerned with an individual.

Try to identify a few more examples of problems for micro-
economi.cs analysis. Set your Dymediz at setting H., Be sure to
insert a new response card. Start with linc 1 to correspond with
problem 1. - .

Label cach of the following which is a problem suitable for
micro-cconomics analysis "b" and each which is not suitable "a.”

l. Mr. Irving R. Goeod was elected president of the Chicago
Beoard of "rade.

2. The General Electric Plant in Daytona Beach laid off
2000 workerss causing a grave employment problcm.

3. The cost of living index in the U.S. rose one per cent in
Septenber,

4. The Heoward Johnson Corporation wants to expand its motel
business to include the Southwest.

5. Unemployment in the U.S85. declined during July and August

6. The Colunbia Broadcasting System purchased Rand Mcilally Co.

1f you had any aifficulty with the above, read ¥cConnell,
16"‘170




OBJECITVES NIEDING SPECTAL IAMDLING
{Suaplée B or Q)

Segment 19 Segment 32
1704 ~ Sample C  None
1711 - Sample ¢
Segment 20 None
‘None
Segment 34
Segment 21
None
None
' . Segment 35
Seqgment 22
None
1536 - Sample C
1594 - sample C Segmnent 36
Segment 23 ‘ - None
None i Segment 37
Segment 24 None
" 2038 ~ Sample B Segment 38
2041 - Sample B
2042 -~ Sample C 2570 ~ Sample B
2044 - Sample B
Segment 40
Segment 25
2613 - Sample B
None .
Segment 41
Segment 26 :
’ None
None
. " Segment 42
Segment 28 ’ ' -
_ : None
2126 - Sample C
2151 ~ Sample B Segment 43

2196 - Sample B 2747 - sample B

Segment 29 Sggment 44

None | | 2750 - Sample B
Segment 30 Segment 45

None ' ‘ None
Segment 31 ' ‘ Segment 46

None 2760 - Sample B

2763 - Sample B
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Notes to Economists

S = Student

SEGMENT 19

Somewhere in this segment S must learn that income
produced is equal to income earned.

Objectives

1740 Student may need to distinguish between
"total value of production” learned in -
objective 1349 and "total market value"
of objective 1740.

S will need to learn meaning of terms:
final goods and sexvices, and the letters

GNP.

S will need to leaxn that the market value ‘Y
of a product is the same as its price.

1711 Possibly some examples of "illegal trans-
actions"” should be included.

1757 S will need to learn the term: intermediate
B goods. '

1792 S will need an explanation of "present year."
Is this-fiscal or calendar? Does objective
refer to "final" goods and services"?

1703 Since S is asked to differentiate between
examples of "final" and "intermediate" goods,
students should learn definitions of these
terms.

’ 1716 . The term "vaiue added" should be related to
problem of "double counting" and to GNP.

1726 This method of obtaining GNP should be
related to method described in 1740. Full
explanation of each method and their dif-
ference jis. required.




Notes to Economists

S5 = Student

/ | SEGMENT 20

Throughout this segment instructional materials
should provide opportunities for S to learn the meanlng
of symkols such as Ig, I,, etc.

Objectives
' 1631 Students may need an explanation of the term
"economi¢ welfare," and should relate this
to objectives 1698 and 1699 (Inflation and
Deflatlon)
1695 Specific examples are needed, e.q., There

is a 10% increase in prices over a 12 month
period, and GNP is up 25 billion for the
same period. Is this a real change in GNP?




.Notes to Economists’

§ = Student

SEGMENT 21

S must recall that income produced is egual to income
earned. '

Objectives

1746 S will need an explanation of and examples of
the term "capital improvement."

1797 8 should learn the terms: depreciation,
replacement investment, and capital steck.

1783 S should be informed that =Icapital consumption"
is part of or related to "depreciation."

1715 S will need explanation of terms incorporated

and unincorporated businesses.

1753 Perhaps a definition is needed here and/ox
an explanation of how this is determined.

1788 S may need to know how this is detexrmined.

1780 S should learh what is meant by the term

"net output {value less depreciation).”



Notes to Economists

8 = Student

/ ; SEGMENT 22

[ ]
Objectives

1594 S will need to know or review formula;
also needs to learn the meaning of the
term "function' as in "savings function."

1536 Same comments as in 1594 but for "con-
: sumption function.?®
1522 S must learn formula A ¢
; 'Z??

1591 S must learn formula for this statement.




Notes to Economists

$ = sStudent

L]

SEGMENT 23

In this segment S should learn symbols MPS and
MPC and what they represent.




Notes to Economists

‘§ = Student
SEGMENT 24
!
Objectives
2037 S will need an explanation and examples

of the terms “real capital and capital
goods."




Notes to Economists

S = Student

/ SEGMENT 25

Before learning the objectives for this segment,
there should be a review of "opportunity costs."
§ should learn the meaning of the terms: level of
investment and profit.




Notes to Economists

S = Student

SEGMENT 26

gpjectives

2008 S should learn (r) = market interest rate.




Obiectives

2123

Notes to Economists

S = Student ' ' ?

927/:";EGMENT 28

Prior to learning this objective, S should
review meaning of : economic model,
meaningful aggregates, consumption, and
investment.



Objectives

2149

2195

2153

Notes to Economists

8§ = Student

SEGMENT 29

S should identify full employment level
of income on a graph in addition to
giving verbal explanation of it.

'8 should review the nmeaning of "market

equilibrium:and be able to identify
point of market equilibrium on a graph.

8 should review the conditipns which
account for the existence of market
equilibrium,.



Objectives

2102

2125

2158

Notes to Economists

8 = 8tudent

-

SEGMENT 30

S must receive background information
concerning "stock and flow" and how they
are related to the segment topics.

8 should review meaning of ex ante and

ex post.

Before learning this objective 8 should
review the meaning of "leakages" and
"injections" as they pertain to the
circular flow.



SEGMENT 6

OBJECTIVES HIERARCHY
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Dates
Pago:
Revision No. -------,-uh-;---.,_-

Revision DALe mmcoccnur wansace
"0515 Conditions: ' When ;sked to select from a iist, the

correct description of what is‘meant by
| . “absoiute advantage,"

.Perforﬁance: The student will be able to identify as
correct &n. answer eqqivalent to: "An
‘absolute advantage exists when, fér the
same amount of physical inputs, & production
. . - unit (hdtion, region, firm, etec.,) produces

a greater output of a given commodity than
. another production unit."”

Criterion: ~ Implicit.

t .




IR -
Dates

. ' Pag;é :
Revision 3o

* emaa
-----------___
-

Revision Date

0515 2 “"Absolute adﬁantage“ exists when
a. For the same inveétment; a producer can accumulate
more factor or, resource inputs éo increase production,
| b. Por the same amount of irputs, a nation can produce
more of a giGen output than another nation or region.

c. One producer still out-produces another, although

relatively deprived of a certain amount of factor

inputs.
%,

d. More of a product is produced, regardless of the

. amount of factor inputs.

L]

ANSWER: b. ' - ’




rage:
Revisien NO. commccmcm e

Revisfon Date coemccocvccccncnnw

05158 Which of the following best describes what is meant by

. absolute advantage?

a.-'Two producers have different opportunity costg iﬁ
ﬁroductionf B | .
] ] b. Two producers have equal‘opportunity costs in
production. |
¢. Two producers have the same amount of physical
. inputs, but one pioduces more of the g;ven output.

d. Absolute amounts of output are produced regardless

" of resource inputs.

' . " ANSWER: ¢




R A

Pagp:.
Revision ¥0. cemmmmomcccocam-e ——
Revisitn ULl amcmmccmccacacee
0515¢C: Whlch of the following best completes this statemcnt,
" ‘ ' - " ex1sts when glven the

same amcunt of inputs, more output is produced by one

nation than by another for all products concerned.

a. Division of labor
b. Comparative advantage
c. Specialization

d. Absolute ad&antage

ANSWER: d




ave:
Pages
Revisicn ¥0e ccmanececccrucan -

. Reviuion Date cevcccmcuceacncaran

0515D Which of the following conditions most likely exists
o when, given equal amounts of inputs, mére of a product

is produced by one nation than by another?

a. Babsolute advantage'
b. Comparative advantage
c. Speéiqlizafioﬁ

d.. a and ¢ above’

-

ANSWER: a




"0503

|

Conditions:

Performance:

" Criterion:

-

or in all, procucts, -

. TR - . -.»--‘-on.-o.,-..‘.._.‘
‘Dates
Pago:

Rgvisicn D06 e
- -y g

Revision Date e '

Given a table of hypothetical data about
two producers (countries, urhan areas,

individuals) engaged in production of two

products wherein one producer has an

absolute advantage over the other in some,

~

The student will identify which producer

has the absolute advantage.

L]

Implicit.
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Date;
Page:
Revision
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. . ~ Revision pate
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- T Lad ol ot

0503 A Both israel and Korca produce passeﬁgcr car tires and
blankets. Study the following table carefully, and select
the alternative which best represents the paftern of
absolute advantage in the prbéuction of these goods by these

two nations. - -

{Note: Figures = 00 tires and blankeits produced per fifty

man-houxs.)

Nation Blankets Tires I
Israel 30 . g0 i
Korea ' : 40 ; LT

a. Israel has an ébsolute'advantage in blankets as well

'as passenger tires. h | -

b. 'Korea has an absolute advantage in both blankets and
passenger tlres.:

¢. FKorea has an absolute advantage in passender tiﬁes;
whilé Israel has an absolute advantage in blaﬁketé.

" d. Israel has an absolute advantage in passenger tires,

while Korea has an absolute advantage in blankets.

-

A - - -

ANSVIER: 4.

L]




0503 P

Both Gﬂrmany and Japan produce cameras and radlos

"Study the folloulng table carefully and select the

statemﬂnt vhich best represents the pattern of

absolute advantace in the production of these )

(Note:

ANSVWER:

. products by these two countrzes

Figures = 000 unlts/loo man-hours of productmon }

‘Country Cameras Radios
Germany ‘ 75 ' 65 -
Papan 58 70

Japan has an absolute advantage in both
cameras and radios.

Germany has an absolute advantage in cameras,

- while Japan has an absolute advantage ‘in'

radios.
Japan has an absolute advantage in cameras,-

while Germany has an absolufe advantage in

- radios. o . 1

Neither Germany‘nor_Japan has an absolute

~advantage in either cameras or radios.
b ' :

 POCR OWGINAL COPY.BEST .
AVARABLE AT TIME FLMED B



0503 € Both Beeing and Lockheed produce military and
| commercizl aircraft. éfuﬁy ths table #elow and
i ©  'select the statement which bez: identifies the
. pattern of absoluée‘adVantage.in the‘production

of these aircraft by the two conpanies,
(Note: Figures = the number of units produced/

hundrzd man-hours) .

Firm Military Commarxcial
ockheed | 36 . . 35
" Boeing 40 31

a. Neither Boeing nor Lockhzed has an absolufe
adVantage in either type of aircraft. |

S.‘.rﬂoelng has an absolute vantage in ﬁllitary
‘craft, vhile Lockheed has an ab301ute advantage
in comnercial craft, . . - -

c. Lockheed has an abso1uee advantage in milltary
craft, while Boeing has an absolute advantage
in cemmerEial craft.

a. ~ Boeilng has an absolute advantage in both

commercial and wilitary craft.

ANSWER: b e POOR ORIGINAL COPY . BEST
: AVAUABLE AT TIME FNMED




0503 D Both Béll Aerosystems, Inc. and Hughés Aifcraﬁt
‘Corp. make fixed~wing and rétér-péwered alxcraft.
Study the following ;able carcfully, and sclect

. the statement given‘bclow, which best represents
the patterﬁ of absolute advantage in- thc production
?f these types of aircraft by éhe two'companieéu
(Note: figures ;epresené.the number of units |

L3 . ‘
- produced per month.)

" Firm ~Fixed | Rolor
Bell 300 500 '
Hughes 500 300 |

& Bell has an absolute gdvangaée in fixgd-
. .'i | B wing.craft while Hughes has an absolute |
advantage in rotor craft. o
- b. Both Bell and Hughes have an aﬁsdldte advan-
- tage in rotor craft. . T .
e. Hﬁghes has an absolute advantage in fixed-
. . - wing craft while Bell has an absolyté
advantage in ;ofqr—poweréd craft.
d. Neitherx Bell nor ﬁughes'has an ébéolute
advantage in eitﬁcr.oné‘of the two types
of craft. |

CANSHWER: ¢




0508 anditions:

Performance:

Criterion:
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Given several statements describing what

is meant by "comparative advantage,®

The student will select as correct the

‘statement equivalent to: "When. two
productive units are producing the sane two

. , .
procducts, and one productive unit produces

-

one of the products at a relatively lower

differential real cost than it produces the

other pfoduct, a condition of ‘'comparative

advantage' is said to exist for the product

~which has the relatively lower differential

real cost--even though an 'absolute advantas
for this product may still exist for the otk

producer."

implicit.

et |
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0508 A Which of the following coxrxectly describes a condition

of comparative advantage?

.a;- Comparativa advantaje exiéts when a_prﬁduction unit
‘ - : has.absolute efficiency in the prpdﬁction of all goods
| at all times.
b. Comparative advantage exists for the product with
lower real cést when one of two pfoductigé units, both
. " of which produce the same cbmmoditiegl produce5'one.

' good at a relatively lower cost than it produées the
other, even though'the othex produéer may have an
apsolute advantagé for this good.

c. Compa;atiVe advantage exists when a production uni£
produces specified outputs at constant real costs.

d. Comparative ;dvantage éxists for that product qu
which. one of twé productive units, both of which
are Producing the same products;r has a smallex
absolute advaﬁtége.

L]

ANSWER: b. . ' o L
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0508 B Which of the following correctly describes a
condition of comparative advantage?
- &, When one of two Prodgctive units, both of whicﬁ
produce the Qame goods, produces one of the goods
/ at lower real costs than the other éoods, a
{ . ‘ comparative advantage exists for thé product
with the lower cost, although the other producer
has an-absolute advantage in that éroduct.

b. When one of two-production units has absolute
ad§antage in the production of all goods at all
times, a comparativé advantage is said_to.éxist.

¢, When one of two production units is able to
produce relativel§ greatex amounts-éf a good '
for relatively higher costs than the other |

producer, he is said pb have a comparatiée .
advantage. ‘
d. Comparative advantage dépends only éﬂ-relative

‘costs; the higher the felative costs, the greater

. the comparative advantage.

ANSWER: a
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0508 C A comparative advautagelis said to exist when a

[

a.

| b.

production unit:

Produces specified outputs at constant real costs.

Produces specified units of a giveh good at

relatively -lower costs than those of another
prodﬁct.

Has an absolute advantage in all goods at all

times.

Has lower absolute costs than another unit

producing similar goods.

ANSWER: . b




IR
" Datei
Puge:

1 -
0520 Conditions: When asked to select from a list the factors

which ccount for the existence of a

comparative advantage in production,

Performance: The student will identify as correct the
equivalent of, differences in technology,
resource supplies, and climate.

3

Criterion: ~ Implicit.
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What are the factors which account for the existence -
) * -t * 9
a C(mpératiVe advantage in production?
a. 'DifférenCes in technelogy
b. Differences in climate
c. Differences in resoufce suppliés

. .y
d. All of the above .

ANSWER: 4



L]

0520 B What are the main factors which account for the

existence of a comparatlve advantage in producL10n°

a. Differences in technclogy, rescﬁrcc supplies, and
. ¢limate.
b. Differences in resource suppiies, demand, and
education. :
¢. Differences in cducation; government.;id, cesourcc

allocation.

. ". 4.  any of the above.

~ ANSWER: a.




0520 C Differences in clinate, technology, and resource supplies

, are factors which account for the existence of:

a. An absolute advantage in distribution.
b. An increase in resource allocation.
c."A chaﬁge in supply.

Lo d. A comparative advantage in a product.
\ - . : . t
b .

ANSHWER: 4.
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0520 D

Which of the following is not considercd ‘e be a

factor in the existence of a comparative advantage in

prodiuction?

)
L)

a. Differences in technology.

b. . Difference in resource supplies.

‘c. Differences in climate.

d. Differences in tastes and preferepces.

ANSWER: d.
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' 0506 Conditions: Given a table of outputs per dnit of
labor for two products and two producers |
{capital and land for this product beiﬁg

equivalent for both producers),

Performance: The student will identify the product in
which each producer has a comparative

~advantage. 4

Criterion: Implicit.
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0506 A Both John and 8imon own auto body éhops, and both remove

dents and paint cars using a spray apparatus. 8Study
the foliowing table carefully and identify the task
/ ' or tasks in which each man has a comparative advantage.

(Note: Pigures represent units of output per man-hour.)

Firn pents Paint
Simon 5 o 4
n . John 4 3

L}
.

a. John has a comparative advantage in removing
dents, while 8imon has a comparative advantage
in painting cars.

b. Both John and Simon have a comparative

. L

advantage in painting cars.

c. Neither John nox Simon has a comparative'
advantage in either task. o -

d. 8imon has the advantage in removing dents,

‘ whilelJohn has the advantage in painting.

L . . . .

ANSWER: a . .
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0506 B Both the Guarantee Computer Service Co. and the

' Reliable Electronic¢s Co. are engaged in computex
P sales and service. Study the following table and
| select the alternative which best descrdbes"the

/}" pattern of comparatlve advantage in thls case.'

’% ' ' (Figures represent units of output per 40 man-hours . )

S

[Firm Sales Service
" [Guarantez | 14 ' 12 .
' Reliable 12° 6

Ja. Guarantee has a comparative advantage in both
sales and sexvice. : o 4

b. ‘Guarantee has a comparatlve advantage in sales,
while Reliable has a qomparatlve advantage in
sexvice. ' -

c. Guarantee has a cemparative advantage in service;

. 'while Reliable has a egmparative advantage in sales.
. d. Neither Reliable nor Guarantee has an advantage

in either type of business.

ANSWER: c . S

POGA ORIGINAL COPY - SES§
AVAILABLE AT TIME FILMED
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0506 C Hitt and Block both own farms on'ﬁﬁich they graze

cattle on part of the acreage and grow wheat on the

other part. All the land is suitable for either activ-
ity. Study the following table and sgléct the alternative
which best describes the pattern of comparative adfan-

tage in this case. (Figures represent units of output

per man-~houxr.) y
. . | _ | : L | ..
.Farmer Wheat . Beef]
Hitt _ 50 bu. . 20
Block 0ba.. | - 50

a. Block has a compaqative‘advantage in wheat,’
| while Hitt has a comparative advangage in beef.
.b. Block Has a comparative advantage in beef, whzle
Hitt has a comparatzve advantaga in wheat.
c. NeztherbBlock nox Hitt has a comparative advan-
.tage in either product. , .

- d. Block has a comparative advantage in both wheat

and beef, .

ANSWER: b

- . v - . ’
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0566 D Both Maryland and Louisiana produce tobacco and y
peanuts. Study the following table carefully and
select the alternative which best describes the pattern‘
of comparative advantage'in this case. (Figures

represent bushels of output per 10 man~hours.)

State | Tobacco : Peanuts
Maryland 60 1 80
. Louisiana | 50 . 60

&. Maryland has a comparative advantage in peanuts;
" while Louisiana hds a‘comparqtive advantags in
tobacco. |
" b. ﬁeither Maryland nox Louisiéné has'; comparative
" advanhtage iﬂ-either c£op;
¢. Maryland Hgs a compafative advantage in toﬁécc&,,
) | ~while Louisiana has a csmparative advantage in
- ) ﬁeanuts.
d. Maryland has a.coﬁparétive advaptagg iﬁ both crops.

ANSWER? a

L]
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Conditipns:

Pexrforinance:

Criterion:
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Given examples of: comparative, absolute
and no advantage and’a list of explana~
tions of why each type of advantage exists,
The student will:

(1) identif& each type of advantage
correctly. ‘

(2) identify the correct explanations of

: .
why each type of  advantage ekists.

Implicit.
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0s00n Part One ‘

| Both Firm A and Firm B produéé #20 and #30 oil. Each
wishes Lo use these two oils to produce a new product
which requires a mixtuée of these oils. The tables
ﬁelow show the output of each kind of o0il for each firm
using the samz mixture ratio. Study the tables care-

fully. Then, answver the gquestions.

(3.) o (2) RN ¢ I
| oou TR POV PO Powe
i firn}#20 %30 firm‘ﬁzo #30 ) firm ;220 %30
oil [oil ' 0il joid ¢ | o0il jodl
da tao | 30 A | 40 | 20 A | 40| 30
B [40 -] 30 B .| 30 { 40 'B 30 | ‘20

ifigures = barrels per 100 nan houré)

Which of the éoliowing stateé correctly the advantage ‘

illustrated by each gable?

a. (1) illustrates ?omparagive advantage, (2) iiluéf;
'trates absolute advantage, fB) illustrates no advantage.

‘b‘b. "(1) illiustrates absolute advantage, (2) illustrates

" comparative advantage, (3) illustrates no advantage.

c.” (1) illustraﬁes absolute advantaée,'(Z) illustrates:

no advantage, (3) illustrates coﬁparative advantagé?o
a. (1) illustrates no advantage; (2) illustrateg |
Aabsolute advantége for each producer, (3) illustrates

- comparative advantage.

Q. ANSWER: 4
[RIC 2R @
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Study the following tables carefully.

The following L1blcs rcfcr to the situdtion in guestion

0500 A part ope. , , .-
) § o “ .
oW @ _ (3) N
| [ T, 7 N PO
C firm 820 1§30 £irm #20 [#30 firmi$:20 |#30
’ ._...!_9}.3....‘9;.1_. _..-_._|°%1 foil ame Q3L oIl
A [40. | 20 A | 40 | 30 A | 40 | 30
' B |30 | 40 B | 30 | 20 B | 40| 30

{figures = barrels per 100 man hours}

Which of the following best explains why each type of advanuage'
exists in the relationships shown above9 :
a. Absolute advantage exists 1n‘{11 because given the same
amount of factor inputis, Firm A can produce more 20 oil and
.Pirm B can produce nors £30 oil. CnnuaraLJVﬂ advantags
exists in {2) because Firm A has a greater absolute advanta
in §20 o0il and Firm B has less aosolute disadvantage in
§30 oil. Yo advantage exists in (3) bacauss both firms
‘produce the same amounts of each commodity.

b. .Comparative < vantage exists in (l) because .1*n A has a
higher relative output per factor input than Firm 5. Table.
-{2) is characteri?ed by no advant»gh because each Lirm
produces egual ‘amounts in at least one of their commodities.
Absolute advantage exists in table (3) becavse each firm
produces more £29 oil than %30 oil.

I3 B - -

"e. No advantage exists in (1) .beeause Pirm A produces as much

£20 0il as Pirm B produces £#30 oil. Likewise, no advantage
r exists in the relationships shown in table (2) because A
- 'produces as nuch £30 oil as Firm B producss £20 oil. Absolute
advantage exists in (3) because each firm produces eg jual

- amounts of £20 011 and #£30 oil. _ X e T,
d. Absolute advantags exists in (1) because given the sare
©L o emQunt of fackor 1“"3ts ?irm R can nroduce mora 220 0id .
T an? Firw A can produce npore 30 oil., Conparetive advantage
eR;SLS in {2; Decause FTiem B &5 morE of an absovluls advan-
 tage in $20 2i) and Firm A haz lass of an zhzaluts zdvantasgn
in {30 oil. o advantage  exists in (3) because both firms

produce the sanme anountq or each COFTOdlty

' . . POOR ORIGINAL COPY - 3851 |
hugyzg: a | | AVAILABLE: AT TIME FILMEC
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0500 B (1) K.O. Hitt and O.K. Punch own aﬁjacent farms . Bothluse
. part of their acreage for grazing beef caétle, and on
: o the other part they grow wheat. Both the price of
wﬁeat and the price of beef are rising, and the men wish
to increase theirx income.

Study the tables below. Then, answer the questions.

)

[Farmer Wheat Beef ' iFarmer Hheatm_ Beef . Farmer Wheat Bgef :
T LT T L, S !r,: i-- e B LTS ":' 2 rm e - - -—i—-.-: —_uﬁ- ---a—-—n—---.. pala i I P '—l

Hitt 700 - 350  Hitt 800° 450 ;Hltt " 800 450 .
» Punch 700 350 "Punch 700 600 *Punqy 7qp ?99_

(1) ' (2) CT (3)

Which of the following best describes the types of
advantage illustrated by the tables?

- . a. Table 1 illustrates comparative advantage; Table 2
. " - idlustrates no advantage; Table 3 illustrates no’
advantage. _ ) .

.'b. Table 1 illustrates no advantage; Table 2Iillustrates
absolute advantage; Table 3 illustrates comparative
advantage. .

‘¢, Table 1 illustrates‘absolute'advanthge. Table 2
“ illustrates no advantage; Table 3 illustrates
comparative advantage, :

d. Table 1 illustrates absolute advantage; Table 2
$llustrates comparative advantage:; Table 3 'illustrates
no advantage.

ANSWER: b.
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OFOOB Ry o ) ; €2)

JFarmer | Wheat Bccf !Farmer !ﬂheat T Beef i !Farmer Wheat Bccf
'“HHW‘?TW&H’BHQP o i . -. " v .. Loho a ol Tl .i e nbbdebd - | ‘ N T R T o S T as e i A i 2 B - | .
Hitt - 700 3¢ | i Hiee ) 800 | 4s0 'miee 800 454

. ' S P i . ’ - .

. M B . ‘. 1 . ! . N
{Punch ! 700 . 350 |p unch 700 ; 00 ; Punch 7 700- . 350!
- . 1 : A - A

'g’ ) Which of Lhe follovlng correctly exolazns uhy each type

of advantagc exists?

. -~
-

a. Comparative advantage exists in Table 1 because Punch
has & greater absolute advantagz in wheat, while Hitt

" has less of an advantage in beef. No advantage cxists
in Table 2 because Hitt and Punch have egual outnuts of. .

. whcat and beef rcspbctlvely Yo advantage exists in

. ' iablc 3 because Hitt and Punch produce cqual amounts of

' beef and vwheat respectively. '

T by NO advantagc exists in Table 1 because both firms
' produce the same amount of each comwodity. Absolute
advantage exists in Table 2 beacause given the seme
. amount of factor inputs, Hitt can ‘produce more wheat
- . o and_Pdhch can produce more beef. Comparative advantage
' exists in Table 3 because Hitt has a greater absolute
- advantage in wheat, and Punch has less absolute dlsaavan-
, . . tage in beef. . . .

¢. Absolute advantage exists in Teble I because both firms
T produce more whzat than beef. Comparative advantage
exists in Table 2 because Hitt outproduces Punch in
. wheat, and Punch outproduces Hitt in beef. No, advantage
- »-.  exists in Table 3 because Hitt outproduces Punch in both
' wheat and beef. , _ 3 S e

4. Comparative advgntagc exists in Table 1 because more
Wheat than beef is produced. 2bsolute aqvantag» exists
. . in Table 2 because the wheat production of Hitt equals
" " that of Punch in baef. Yo advantage exists :n Table 3
because Hitl outprcduces. Punch in both whaat and beef.

"
.

- ANSWEK: b. . |
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.- 0500C (1) Both Maryland and Louisiana prdauce tobacco

and peanuts. However, ‘the farmers in both states
would like to specialize. Study the output tables
carefully, and then answer the questions,

f () ~ 2

Stafe Tchacco | Peanuts | iState Tobaccb Peanuts
Maryland | 200 | 200 | [Marylana| so | 100
Louwisiana| 150 50 Louisiang; '50 ; 100‘
(3) :
Statle Tobacco Peanuts
Maryland | 100 | * 200
Louisiana 200 50

{Figures = Bu/100 nan-hours) ‘
' Which of the following lists identifies correctly
the ?fbe of‘advantage illustrated by each table? '
A, Tabie_l illustrates. absolute advantage; Table
' 2 illustrates no advantage; Table 3 illustrates
_comparative advaptagg." - |

_b}' Table 1 illusgrdtes no advantagé} Table 2

_;ﬁé- ~ o " illustrates absolute gdvantage; Table 3
g;ég © " - illustrates éoméarative advantage.
éfé?' - ?able 1 illustrafes éﬁmparative advangagc;
éf;; R Takle 2 illust?atas n?.advantage; Table 3
,§§i§i . C illustrates absolute advantage,
é?é?. . 4. Table i illﬁstrateg comparative advantage;

Teble 2 illustratcs sbhse

oy 4 = -~ L] . =
deti O LIlUusTrates N[L &

.ERIC ~ ANSWER:  a
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?500 ¢ {2) Both Maryland and Louisiana profluce tobacco and peanuts, .
. However the farmers in both states would like to specialize.

Study the following output tables carefully, and then

answer the questions,

L] - L]

Gy @@

Tobacco Pe'mutsI lState Tobacco |Peanuts lState lTohaCﬂo Peanu“*
! - _ . ; t...__..... et e e
200 100 i Marylahd 50 100 Naryland 100 ; 200 1

(Figures = bu./lOO man~hours}

150 50 _] lLou131ana 50 100 Lou131ana 200 50 _J
Which of the following correctly explalns uhy each type of
advantaae exists, as 111ustrated in ecach table?
a, No advantage ehlsts in (1} because Maryland produces
- o as rmuch tobacco as Barten.produces canuts. Absolute
. advantage exists in (2} because both HNaryland and Louisiana
% produce more peanuts than tobacco. Comparative advantage
. exists in (3) because both Maryland and Louisiana have an
= advantage in one product and a disadvantage in the other.

1

’ b. Absolute advantage exists in (1) because Maryland
- outproduces Louisiana in both tobacco and pcanuts. No
. advantage exists in (2) because both Maryland and Louisiana
- produce more peanuts than tobacco. Comparative. advantaga
exists in (3} bscause both Maryland and Louisiana have an
ddvantage in one product and a disadvantage in the other.

¢. - Comparative advantage exists in (1) beczuse Haryland
. producaes as much peanuts as Louisiana produces tobacco.
Absolute advantage cxists in (2) because both states.
- produce more peanuts than tobacco. Comparative advantage
-exists in (3) because Louisiana produces .as much tobacco
. as Maryland produces peanuts.

. . d. Comparative advantage exists in (1) becausec Maryland
: has a greater absolute advantage in peanuts, and Louisiana
has less absolute disadvantage in tobacco, No advantage
. exists in (2) because both states produce the same amount
M of each product. 2Absolute advantage exists in (3) because
o . given the same amount of resourcs ipvaus, Maryland pro“L“ﬁf

- “ more peanuts, and Lc"isiara produses more tobacco.
L] - »
(- . - " -
: : ANSWER: 4
A e i
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0500D(1) Both Pure and Blanc Brothers produce detergent and
' .bleach. Each wishes to producc a naw product using
both deteryent and bleach. The tables below show the
output of blcach and detergent for each firm. Study
the tables carefully. Then, answer the guestions.

Firm Datergéﬁt bleach Firm :Detc_éent Dlcach | | Firm Datcrgeni.§TEQEH

- |Pure 45 . 30 ) Pure 45 *-10 j -Purc 45 _“M‘ﬁ_;g_”

Blanc| 45 30 Blanc! 25 | 45 Blanc| 25 10:
@ . @ @ |

{(figures = iODD‘pounds / 100 pan-hours)

-
-~

Which of the following idantifies correctly the type of advantage
illustrated by cach of .the tablcs given above? °*

a. Table 1 illustratcs no advantage; Table 2 1llustrates absolute
advantage; Table 3 illustrates comoaratlve advantage.

b. Table 1 111ustrates coroaratlve aavantageo Table 2 illustrates
. no advantage; Table 3 illustratcs absolute advantage. - -

¢. Table 1 illustrates comparative advantgae, Table 2 allustrates
" absolute advantage; Table 3 111ustraues no advantage.

— e -

;, d. Table 1 111ustrates aosoluuc advanuage, Table 2‘111u§£§é£éé__
' CQmparative advantaga,‘Taole 3 lllusbrates no advantage.

-

T mbm - —— e N — - i -
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bhleach
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30
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BJLach

Pure

45

10
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Bleach;

Pure

45

25

45

30

Blanc

]

45

Blanc

25

(1)

[
R

Which o[ the following correctly explalns uhy each type of
' advantage ewlsts, as illustrated in the tables given above?

a.

exists in (2) beccause Pure produces more detercenq and Blanc

Bros. produces more blecach.

Pure outproduces Blanc Bros. in both detergent and bleach.

" b.

"sare amount of each product.
‘because given the same amount of resource inputs,

detergent, and Blanc Bros. produces more bleach.

‘advantage exists in (3) because Pure has a greater

Pure. produces

(3)

Absolute advantage exists in (1) because both Pure and Blanc

Bros. produoe more detergent than bleach. Comparative-advantage

No advantage exists in (3) because

No advantageo ‘exists in (1) because both flrﬂr produce the
Absolute advartage exists in (2)

nors

Comparative

absolute

advantaga in bleach, and Blanc Bros. has less absolute,dis—
advantage in detergent. _

T e No advantage

produce the sawxa amount of cach product.
exists in {2} bocause
produces mor2 bleach.
- Pure outprcduces Blanc Bros..

-da.

-

exists in {1) becaLse both Pure and Blanc Bros.

produced in comparison fo bleach.

because Pure has an advantage in one product, while Blanc Bros.
has the advantage in the other.

because Pure outproduces Blanc Bros. . 1n both products.

Comparative advantage
Pure produces more detergent and Blanc Bros.
Absolute advantage exists in (3) because
in both detergent and bleach.

Comparative advantage exists in (1) because more detergent is

Yo advaneace exists in (2)

Absolute advantage exists in {3)

L]



* : s EVENT SHEET §# 7

I . .
- : Principie LeaXxning ‘ -
Objective § - 0515 . ; -
Segment # 6 .

]
L]

1. Inform Learner of perforwance required: Stucdent is inforned that he
will icentify the meaning of absolute advantage as: "An absolute
advantage exists when for the same amount of “hy31cal inputs, a
production urit (nation, region, firm, ete.) produces a greater outo;-
of a given commocdity than another production unit.*

2. Stlmu]hte recall of conpanent coﬂceot : Student is asked vhat is
meant by physical 1nputs.. o ' ’ . )

L]

3. Verbal cueing:  Suppose you are given the same amount of time, effor:
and investment, as your corpetition. You produce more than your i

competition in the sare conmoalty. What kinc¢ of advantage would you |
.. have? . ' '

4. .Appraisal : .7est item 0515 A. | . CL Tt

POOR ORIGINAL COPY -BEST - .-
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APPENDIX E

Excerpt from List of Summarized Objectives




3125
3122
3140
5121

3120
3113
3119

3116
3117

© 3118

SEGMENT 51

Definition of utility

Selection of a graph illustrating total utility

Definition of total utility

Ydentification of the relationship of total utility
to gquantity consumed, given a graph

Definition of marginal utility
Relationship between demand and marginal utility

Explanation of why the marglnal utillty curve is
downward sloping )

Identification of the marginal utility curve, given
a total utility schedule

Identification of the shapes of the total utility and
marglnal utility functions, given a description

Correlatlon of MU and TU graphs



3190

3110

;3111

3112

SEGMENT 52

Explanation of the paradox of wvalue

Identification of the “consumer utility maximization"
equation

Condltlons for consumer equillbrlum, given fixed income
and prices

Selection of the consumer eguilibrium, given the marginal
utilities and other data for two goods



3445

3346
3344

3342
3338
3341

- 3309

3339

SEGMENT 53

Identification of the "price elasticity of demand"
formula

Definition of price elasticity of demand

Calculation of the price elasticity of demand for a
given point on a curve, given data

Identification of a graph representing perfect
inelasticity

Consumer bhchavior regarding guantity demanded, when
prices decreasc for a perfectly inelastic good

Explanation of the elastic, unitary and 1nelast1c
ranges on a given linear demand curve

Identification of the elasticity points, given a
demand curve and its correspondlng total revenue
curve

Effect on total revenue when the quantity purchased
increases for a good having unitary elastic demand



SEGMENT 54

3333 Definition of income elasticity of demand

3330 Selection of the "income elasticity of demand" formula
3334 Identification of the economic analysis - gstatic

3335 Identification of the economic analysis - dynamic
3331 Significance of tests or incomes in demand gnalysis
3310 Definition of a normal good

3311 Definition of an inferior good

3328 Definition of the substitution effect

3329 Definition of a complementary good




3623
3621
3622
3615
3614
3616
3618
3612
3620
3617
3613

SEGMENT 55

Definition of "short run"

Description of fixed costs

Definition of variable costs for a firm

Definition of average fixed cost B

Definition of average total cost in the short run
Pefinition of average variable cost

Relationship between "fixed cost" and the “short run"
Component of variable cost and fixed cost
Relationship betweén variable cost and production
Characteristics of total cost

Selection of a2 total cost curve for a given total
cost function



3612
3609

3610
3611
3608

3607

. SEGMENT 56

Definition of marginal cost

Derivation of marginal costs, with reference to
variable costs

Determinants of marginal cost
Derivation of marginal cost with regard to total cost

Calculation of the marginal cost given a-firm's output
and total cost

Relationships between total cost, average total cost,
marginal cost, total variable cost, average variable
cost, total fixed cost, and average fixed cost



3656

3652

3653
3654
3630

3655

3651

3650

SEGMENT 57

Identification of ATC, AVC and MC for specific levels
of output, given a graphical statement

Identification of the relationships between the firm's
costs and reccipts, given a market price for the pro-
duct less than AVC and other data .

Slgnlflcance of a situation, given a market price
between the minima of ATC and AVC and other data

Significance of a situation, given a market price
greater than minimum ATC and other data

Identification of the guantity outputs to be supplied
at low and high prices, given data

Complction of TR, TC, TP and MC and determinatiOn of
whether a firm will supply the market with goods, given
data

L]

Identification of the condition underlying the W1lllngness
to supply output t0 the market

Identlflcatlon of a flrm s short-run supply function



3C01
3802

- 3804
3821
3822
3809

3807

3806

SEGMENT 58

Deflnltlon of the long run

Comparlson of component costs in the long and shoert
runs

Pefinition of the long-run average total cost curve
Characteristlcs of "economics of scale" for a firm
Identlflcatlon of scale economies

_Meanlng of expansion of output for the individual firm
in the long run

Identification of the meaning of a shift in ATC, glven
an example

Identification of the long-run avefage total cost curve



3816
5819
;820
581?
3518

3313
3824

SEGMENT 5%

Definition and(or effect of external economies

ﬁefinition and/or effects of external diseconomies
Description of and/or the effect of internal diseconomies
Definition and/or effect of internal economies

Identification of the role of economic factors in
production

Shape of a long-run average cost curve

Factors which cause movements along and Shlfts of the
long-run average total cost curve



38206

3825

3827

SEGMENT ©0

Effect of a significant change in industry demand
for a product on: a firm's short-run supply, long-
run supply, and eventual industry equilibrium price

Effect of a significant change in demand for a product
over 2 time period long enough to allow for scale adjust-
ments, after initial shori~run discoveries have occurred

Identification of the corresponding readjustments in
production, given a changing industzy supply and demand
equilibrium over a time period long enough to permit
readjustments in the production process



3e04
3806

13915
' 3908
3507

33089
3503
3802

3910
3911

¢/

SEGMENT/ 62

Characteristics of a purely competitive market

Determinant of industry demand in a purely competltlve
market

Derivation of industry's supply

Descrlptlon of industry equilibrium in a purely com-
petitive market

Firm demand-industry demand relationship at the existing
industry equilibrium price

Defintion of marginal revenue
Graphical or verbal identification or marginal revenue

Identification of average revenue given price and
guantity information

Definition of average revenue .

Relationship between the firm demand curve and the
marginal revenue curve



3902
3912

3913

3914

3916

3917
3918

3920

.3921

SEGMENT 63

Description of entrepreneurial behavior

Identification of the profit maximizing output,
given information on marginal cost, marginal revenue
and output of an invidividual firm in a competitive
market

Selection of the short-run profit maximizing (or loss
minimizing) output, given schedules relating total
receipts and total costs to levels of output

Selection of the short-run profit maximizing (or loss
minimizing} output, given graphical illustrations of
costs and revenue relationships for an individual firm
in a short-run competitive market situation

Identification of a firm-industry equilibrium situation,
given graphical illustrations of industry demand and
supply relationships and a competitive firm's revenue
and cost functions .

Description of short-run firm equilibrium

Consequences of a change in industry demand, in the
short run, in terms of output for maximizing profit

in a competitive market situation

"Determinant of equilibrium in the long run

How a firm may maximize profit in the long run



3922

3923

3924

3925

3926

SEGMENT 64

Long-run criteria for entrxy and exit of a fixrm in an
industry “

Signficance of marginal cost inﬁersecting the marginal
revenue curve at a point above and to the right of the
marginal~cost/average-cost intexrsection

Effect of a shift of industry demand in the long run
on the equilibrating situation .

Dynamics of long-run equilibrium adjustment in a pufe
competition

Sequance of entry and exit in a purely competitive
industry in the long run



3947
3848

3948
3937
3932

3935
3933

3836

SEGMENT 65

Characterization of monopoly

Description of natural ﬁ&nopoly

Barriers to entry in a monopoly situation
Derivation of the supply curve of a monopolist

Relationship between industry and firm demand in the
monopolistic market '

Relationship : of the marginal revenue eurve to the
demand (average revehue) curve

Relationship of the elasticity of a demand curve to
firm decision-making in a monopolistic market situation

Derivation of the marginal revenuve curve confronting
a monopolist, given P = a-pq as the average revenue
curve

L]



3939
3928
-3940
3941

3942

3943

3944

SEGMENT 66

Operational definition of the marginal revenue/marginal
cost intercept

Graphical identification of short-run profit maximization
and other parts in a monopoly situation

Effect of technolgoical change on product production in
a monopolistic market

Effect of shifts in demand on price and quaﬁtity output
of a monopolistic firm

.8hort-run readjustments for a monopolistic firm

Average cost in long-run eguilibrium in monopolistic
and 1n competitive industries

- Comparison of price and guantity output for an industry

under conditions of monopolisti¢ and competitive markets
in the long run .



' SEGMERNT 67

3950 Description of a monopolistically competitive market
3951 cCharacteristics of a monopolistie competitior

3952 Characteristics of firm elasticity of demand in a mono-
polistically competitive market

3953 Identification of a monopolistically competitive firm's
subjective view of the relationship between its own
demand and industry demand

3956 Rationale for price competition in monopolistically
competitive markets

3957 Rationale for product variation in a monoplistically
competitive market

3958 Rationale for advertising costs in monopollstlc
competition :

3959 Determinants of variations in the supply and demand
curves for a monoplistically competitive firm

3954 Characteristics of cost curves (supply curves) in a
monopolistically competitive market

3960 Effect of price competition on the industry and on an
individual firm's supply and demand curves

3961 Effect of product variation on the industry and on an
individual firm's supply and demand curves

3962 Effect of changes in sellindg costs on the industry and
on the individual firm's supply and demand curves, in
a monopolistically competitive market




SEGMENT 68

3964 Short-run equilibrium in a monopolistically com-
petitive industry

3965 Long-run equilibrium in a monopolistically competitive
industry

3963 Rationale and significance of the "tangency solution"
of a monopolistically competitive market equilibrium




3966

3967

3968

3969

competitive market

SEGMENT 69

Relative price eguilibrium points, in the long run,
for an industry under monppclistic, competitive, and
monopolistically competitive market situations

Relative qguantity eguilibria for an industry undex
monopolistic, purecly competitive and monopolistically
competitive market situations, where identical cost
structures prevail

Comparison of long-run profit situations at eguilibrium
for an industry under the three market situations (3967)

Advantages and disadvantages of a monopolistically



3970
3971
3972
3973
3974
39?5

3976
3977
3978

3979
3980
3981

SEGMENT 70

pefinition of oligopoly as a market structure

bemand interdependence in an oligopolistic market
Price behavior in oligopoly

Product variance behavior in oligopoly

Oligopoly behavior with respect to quantity variation

Why sales competition (advertising) i a type of
oligopoly behavior

Oligopolistic market supply in both short—run and
long~-run market periods

Relationship between firm and industry demand in an
oligopolistic market

Rationale for indeterminate equilibrium within an
oligopolistic marhkzt structure

Collysion in an oligopolistic market structure
Price leadership in an oligopolistic market structure

Rationale for flrﬂlbehaVLOr in an 01190pollst1c market
structure .



4001
4002

4004

4003

4006
4007
4008
4009

7/ ~ 2EGMENT 74 =

Definition of marginal physical product

Relationship bhetween the marginal physical productivity
and diminishing returns

Graphical illustration for the marginal physical product
curve of a factor input which illustrates its relation~
ship to dimishing returns

Primary determinants underlying demand for a factor
input -

Explanation of the downward sloping factor demand curve
Definition of the marginal revenue of a factor input
Definition of derived demand

Demand for a factor as a demand schedule

L]



4010
4011
4012
4013
4014

4015

SEGMENT 75

Causes ©of shifts in demand for input of a factor
Determinants of elasticity of demand for factor inputs
Subst%tution effect for factor inputs

"Complementarxity effect" for factor inputs

Effect of c¢hanges in the price of factor 1nputs on the
demand for the factoxr inputs

Definition of market demand for any factor input



4016
4017
4018

4019

4021
4020
4022
4023

4024

SEGMENT 76&

Determinants of the supply of labox
Determinants of the supply of capital

Characteristics of the supply of land and determinants
of its value

Basic assumption underlying the marginal productivity
theory

Definition of marginal factor cost
Definition of average factor cost
Optimum use of single factor input ¢

Determination of the income receipts of the factors of

" production

When optimum use of all factor inputs occurs, undex
conditions of profit maximization behaviox



4406
4407

4405
4403

4404

4401

4400

SEGMENT 77

Derivation of the demand for lahor

Relationship between the elasticity of demand for:
labor and for the commodity produced

Basis-of a firm's demand for labor
Sources of an industry's demand for labor

Description of the aggregate demand for labor employed
within the economy

Graphical relationship, under competitive conditions,
between the firm's, industry's, and economy's demand
for labor

Explanation of the equilibrium of supply and demand
in the labor market



4801

4802
4803

4804
4805

48006
4807
4808

4809
4810

4811

4812

4813

4814
4815

4816
4820

SEGMENT 78

Assumptions underlying the purcly competitive labor
market

Basis for labor market imperfections

Identification of the non-competing groups within the
labor market

Rationale for wage differentials existing within the
labor market .

Differences between unnatural and natural impediments
within the labor market

Natural impediments in the labor mérket
Unnatural impediments within the labor market

Unnatural impediments imposed upon the labor market
by management and management orggnizationsin an attempt
to influence wage rate determination

Management's rationale for lockouts

Management's rationale in the formation of company
unions

Rationale underlying discriminatory dlschargesof workers
by employers

Rationale underyling blacklisting practices as practiced
by employers

Graphical illustration of the wage rate effects desired
by management in their attempts to impose unnatural
impediments into the labor market

Rationale for restrictive tnion membership requirements
Union's rationale underlying above equilibrium wage
rates secured through collective bargaining arrangements
with managements

Effect of restrictive union membership practices

Effect of a situation where a union imposes restrictive
membership requirements, and has a collective bargaining
agreement with management at wages above the equil_.brium
wage rate



4817

4824

4822

4823
4821

SEGMENT 78
{Continuedqd)

Graphical effeccs of rectrictive union membership
practices

Effect of a situvation where the labor unions can
restrict the guantity of labox supply, and where therec
are natural impediments to labor mobility
Characteristics of legislation sought by managcment

Characteristics of legislation sought by labor unions

R: “ionale underlying the lobbyving efforts of management
ang organized labor



SEGMENT 79

4835 Operational definition of “rent"

4836 Operational definiticon of "land"

4833 Operational definition of "wages and salaries"
4834 Operafional definition of "labor"

4832 Operational definition of “"capital"

4830 Operational definition of "“interest"

4831 Operational definition of "profits"

48?6 Operational definition of "entrepreneur”

4838 Definition of "functional distribution of aggregate
income" -

4837 Significant factors underlying the functional distri-
bution of GNP '

4839 Recent trend in the functional distributicon of income
(e.g., the past twenty years), in the U.S.

4841 Operational definition of "size distribution of
. aggregate income"”

4843 Significant factors underlying unequal size distribution
of GNP

4842° Pactors which tend to ameliorate in inequalities in the
gize distribution of income

4845 Methods of analyzing the distribution of GNP




5046
5047

5048
5049

5050

5051
5052
5053

.5054

gp//,SEGMENT 86

Meaning of comporative advantage

Identification of comparative advantage, given a
table of outputs per uniit of labor for two products
in two different nations

Identification of comparative advantage in terms of
ratio of exchange and of the good to be exported, given
a situation

Identification of the consumption possibilities curve
after engaging in international trade, 9iven a
situation

Explanation of the advantage of international trade
in a world economy .

Benefits derived from international lendiﬁg

Costs of international borrowing or lending

Description of how prices of the internationally traded
goods and the factors spocific to them change with the

introducticon of international trade, given an example

Effect of opening free itrade on the prices of goods
and the factors of production



5999

5097
5025

5026
5027
5028

5029
5098

5030

SEGMENT 87

Identification of the three accounts in the balance

of payments
Mezaing of capital outflow and capital inflow

Description of debits and/or credits in our balance of
international payments accounts

Identification of an entry in the U.S. balahce of pay~
ments which is not a credit (debit)

How & particular. transaction involving two entries
would appcar in the balance of payments accounts

Sense in which the balance of payments will always
balance .

Definition of the basic balance

Reason why short-term capital flows are recorded
separately

Why the basi¢ balance of payments deficit (or surplus)
ig a useful concept



SEGMENT 88

S50u4 Description of the economic thinking of the
"mercantilists"

5001 Requirements a nation must meet in order to bhe on
the "classicval® pre-~1914 gold standard

5002 Identification of the price of a currency in terms
of the dollar, given an example

5003 Reason why the price of one currency in terms of

another could fluctuate within their narrow limits
under the pre-1914 gold standard

_—
—_—

5005 Impact of a loss {or gain) of one unit of gold on
the money supply c¢f a country, subscribing to the
pre-~1914 gold standard, when that country's central
bank holds a fixed fraction of one unit of gold for
every X units of the money supply

5096 Summary of an important conclusion of classical
' economists .

5095 International adjustment process as presented in the
© Hume specie filow mechanism

5006 Description of Hume's specie flow mechanism




5007
5008
5010

5011

5013

SEGMENT 89

How demand for impecrts would change if incomes were
increased

Impact ©of a change in income on imports, given an
example .

Initial impact ©f a change in the money supply in
an underemployed economy

Reason why prices and wages don't fall immediately
after a reduction of the money supply or a reduction
of government expenditures, or why falling prices and
wages are usually accompanied by some unemployment

Principle difference between Hume's specie flow
mechanism and the way adjustment actually took place
under the pre-~l9l4 gold standard



5009

5012

5014
5015
5016
5017

5018
5019

-

SEGMENT 90

How the velume of a nation's exports and imports
depends on the price and income levels of that nation
and her trading partners

Description of changes which occur in a country's
balance of trade in response to a reduction (increase)

-in the money supply

Why the gold exchange standard was a costly way to
attain international eqQuilibrium

Major characteristics of today's gold exchhnge
standard

Description of the adjustment of payments imbalannesl
under the post-1914 gold exchande standard

Major benefits derived from today's gold exchange
system

Major costs imposed by today's gold exchange standard

Main purposé of the Internratioral Monetary Fund {(IMF}



5032
5031

. 5034

5033

5038

5037

5035

5036

5039

.of appreciation of currency.

SEGMENT 91

Definition of "depreciate" and “appreciate”

Distinction between an import tariff and an import
quota

Impact on expenditure patterns of a subsidy on all
exports

Impact on domestic spending pattzryrns of a tariff on
imports '

Impact on U.S. income of a U.S. subsidy of all expPorts
and a tariff on all impcrts or of a depreciation. of
the dollar

Inpact on the balance of pavments of depreciation of
a country's currency or a subsidy on all exports and
a tariff on all imports

Effect of deprcciation of the dollar on U.S. exports
and on the income of U.S. exporters

How depreciation of the dollar would affect U.S. imports
and the income of producers of substitutes for U.S.
imports

Effect on the balance of payments and on employment
of a reduction in tariffs and 9uotas on imports and
of reduction in subsidies on exports, or the effec



5020
5021

- 5022

5023

5024

SEGMENT 92

Description of a "flexible exchange rate system"

Relationship between the supply and demand for a
country's currency, the supply and demand of foreign
exchange in the country, and the supply and demand for
exports and imports

Why, under a flexible exchange system, the price of
foreign exchange must always converde to its equilibrium
rate (where supply equals demand)

Major costs which would be imposed by a flexibie
exchange rate system

Major benefits of flexible exchange rates



5055

5056

5057

5058

5058

SEGMENT 93
Impact of a tariff on the import of a particular
good

Statement which indicates which is to be preferred -
a tariff or guota, and why

Reasons why a subsidy on the output of a particularx
industrxy is better than a tariff designed for the sole
purpose ©of protecting that same industry

Use{s) of tariff for revenue

Use(s) of tariffs to eliminate unemployment



SEGMENT 94

5040 Impact of a decrcase in government expenditure, an
increase in taxation or a contraction of the money
supply on national income and the balance of payments

5041 Impact of an increase in government expenditure, a
decrecase in the level of taxation, or expansion of
the money supply on national income and the balance

i of payments '

5042 Policy tools to combat both a balance of payments
deficit and overfull employment which ig causing
inflation

———

5043 Policies to combat both a balance of payments surplus
and overfull employment

5044 Policies to combat a balance of payments deficit and
unemployiment ,

5045 Policies to combat a balance of payments surplus and
unemployinent
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Preliminary Tryouts

The purposec of this document is to describe the preliminary
tryouts of materials, including the materials revision process.
Discussed in detail are the characteristics of the students in-
volved in the trials, the gauvging of cach one's reactions to the
matcerials, the analysis of erxrors, and the proaaration of
revisions. Samples of forms used in the revision procces, as
well as examples of actual revisions, have been incorporated in
this document. The preliminary tryouls arec one part of materials
validation and provice the first incdication that students can
and do lcarn from the materials, as well as an indication of
possible problem areas. '

A. Targct Population/Student Population

" Students participating in {he preliminary tryouts
vere selected on the basis of their similarity to the
Acadcmy mldchlpncn. The following criteria guided their
selection: '

.. Males, ages 19-23

Enrollment in college - preferably juniors
Major -~ preferably engincering

No previous colle¢ge economics courses
College Board scores, both Verbal and Math,
similar to those of the Academy midshipmen
. Willingness to complete the entire course,
" including tests

-

-

& s

The young men chosen for the tryouts are all between the
ages of 19 and 23. "Each student is currently attending
one of the three local universities; namcly, George
Washington University, Georgetown University, and
American University. On the average, they are juniors,
and their majors include enginecering, psychology and
English. Like the Academy midshipwmen, none has had a
collcge course in econonics, and their average SAT
Vexrbal and kzath scores are similar to the mean SAT
Verbal and Math scores of the midshipmuen. Aas evidenced

. by their continved, conscientious efforts and the fact
that over half of them have completed forty segments,
the students appear willing to complete the course.




B. The Tryouts .

1. Orientation

The first session for ecach student consisted of
orientation Lo the course and to the¢ self-instructional
materials. Self-instructional packages were displayed
and cxplanations. of the various parts of the S5-I
material were given, such as the rationale for including
problems in the materials (see Figure 1) and for giving
a self-test (segment test) at the end of cach segment
(sce Flgurc 2) .

Coples of McConnell, Samuelson and Bachl were
displayed and explanation of their use in the course
was given., Figure 3 shows two practice problems and
indicates how they are directed to related texts for
additional explanation, if difficulty with the material
is encountered. In preliminary testing requests for
further explanation were Cocumented and con51dered in
materials revisions: .

An example of how related texts are referred to
in prescriptions is shown in Figure 4. DMNote that
thes~ prescriptions are part of the segment self-test.
As in the case of the practice problems, if a student
in the preliminary tryouts stated that he neccded help
(such as from the references specified) it was

. documented for use in planning revisions.

OC‘ o3 QINAL COPY - BEST
SASE AL YIME FILMED

. 1
- . .

_ 1l McConnell, Camphell R, Econonmics, New York:
. T McGraw-Hill Book Co., 1966.
" Samuelson, Paul A. Ecoromics, New York: McGraw-
. Hill Book Co., 1967.
Bach, George L. Economics, Englewood Cliffs,
New Jersey: Prentice-iall, Inc., 1968.
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Now recall the elements of this equation by

answering the guestions below. First set your
bymedia at."v." .

1, In

the consumption function C=Cg+bY, the

symbol bY stands for:

o,

2. 'in

L) ) a.t
: b.
R P

The intercept with the Y axis .
Autononous consumption

Induced consumption

Total consumption

the consumptlon function C=C_+bY, the

symbol C, stands for:

a. Convumptlon resulting from changcs
. © - in income .
. .b. Autonomous consumption
- . Total consumption
d. The intercept on the x axis
- . . L -
POOR ORIGINAL COPY - BEST ‘

AVAILASLE AT TIME FILMED

Figure 1. Example of a practice problem

sequence included in the 1n°truct10nal
matcrlals for an objective.

-3
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~ Segment Test ) ' '
. ‘ . (23) . ' o

" . .

Below are several questions based on the material
you have just studied. You should not need more than
about ten (10) minutes for this test. Set your Dymedia
to setting J and be sure to insert a record card. You
will not be graded for your performance on this test;
however, you must turn in your Dymedia caxd to your
instructor becausc (1) your performance will be used by
materials design personnel as the basis for improving
the learning materials in this segrent and (2) your
instructor may use the information as the basis for
recommending future learning materials., Aftex you have
completed the test, please £i11 in the Student Critique
. Sheet and turn it in to your instructor along'wlth your
Dymedla cards.

Dymedla to 7

»

1."Which of the follo»lng is equal Lo }HPS?

» ‘ L}

a. Difference between consumpclon ‘and savings divided
by the change in income, or AC - A S
: . , AY -

b. Slope of the consumniion function, or AC/AY

"e¢. Slope of the savings function, or AS/AY

a. Change in the s]opc of the savings function, or

ADS/AY

2. -Whlch of the Iollov;ng 1s eaual to hPC’

a. Slope of the savings functlon, or Ls/ay--
.~ b. 8lope of the consumption function, or 2C/,
¢. .Difference between consumption and savings over the
.‘go change in income, or AC -AS
d‘. Change in the slope of ‘L;K?MPC function, orAf'\C/

- .

3, = = = - - ',

Figure 2. Example of the type of instructions that
precede the test items in a segment self-
test. i . :

~4- ‘ . POORORGINAL Cpy . ., -
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Be cextain you can identify savinygs, Check yourself
| on the following questions. :

3., The residual between disposable income received
and noney spent on final goods and sexvices is
a definition of which of the following? .

e

. &, Transfexr payments
b. Savings
c. Total assets

*d. Taxes

4. Which of the following Eorréctly define(s)
"savings? '

a. SSY-C *

b. Leftover disposable income after consumption
c. Disposable income not consumed

d. All of the above

If your understanding of "savings" is still fuzzy,
reread *he above materials., For further explanation,
see McCounnell, 119. '

POOR ORIGINAL.COPY.. BEST
AVALABLE AT TIME FILMED

hd

Figure 3. Example of how students are directed to
related texts if they encounter diffi-
culty with practice problems and want
further explanation.
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Sgﬁment Test 22
. Piescription

If you migssed any of the questions, it is strongly
recommended that you review the material for the
apprepriate ohjective in this segment, and then check
the references given below before you attempt further
work in this coursc.

Question . Contents Refercnce

1 . Pefinition of consumption Seg. 19, Obj. 1704
Seq. 22, Obj. 1510
‘MeConnell.,, 165-6

2 Definition of savings ' Obj. 1504
: MeConnell, 119
3. Identification of a savings Obj. 1594
o function graph " MeConnell, 220-2

Samuelson, 200-03

4 s e E e

Ay

Figure 4. Example of how students are directed to
related texts if they encounter diffi~
culty in the scgment scli-test. :

\) ‘ * --6-




2,

Students were then shown the Dymedia Response
Becard and after some instructlion procceded Lo use :
it by alttompting to angwer a problem in the S-I matcrial.
This demonstrated to the student how he receives
immediate fecdbacik when answoring questicns. Subjects
then filled out the Dymedia cards. They were cautioned
to be sure to reccord the time it took to go through a
segment, and they were instructed to work at a stecady
pace. These recoxrds of time nceded to complete a segment
have sexved as the basis for a fair estimate of the
learning time required for each package. _ -

Following the prescentation of the methodeology
of using the self-instructional matcrials came an
explanation of the use and importance of the student

~‘eritique sheets, and the rationale for pre and post

tests.

Throughout the oricntation subjects were ' .
encouraged to ask questions. They gave evidence of
enthusiasm by their- impatience to get on wlth the
pretest,

This format for orientation became the prototype
for the Academy orientation. .

General Procedures

EBach student learns the segments in seguence.
This includes enrichment as well as core segments.
Whenever segments are available on audio tape with
workbook, some students use this medium. Each proceeds
at his own pace, and in general the following
procedures are uscd.

The student receives an instructional package,
the Student Critiqgue -Sheet, and the Dymedia Response
Board and cards. He proceeds to an appointed class-

.yYoom, studies the materials, and takes the Scgment

Test. Next, he fills out the critique shect, and
finally, he returns the instructional materials, Dymecdia
cards and criti¢que sheet to the interviewer. Before
continuing with the next segmcnt, he is debricfed by a
staff menber.

‘.

o

The Debriefing Intexview
* The purposes of the debriefing intecrview are:

&. To determinc the general reaction to
the materials,
b. To determine cxactly what a student
. means by his comments,
¢. To discover the student's reasoning
.when he makes an error,

POOR ORIGINAL COPY - BEST
- © AVAILABLE AT TIME FILMED



" d. To counsel the student concerning
his progress and to prcscribe remedial
measures -

--+ e, To obtaln information which can scrve
. as a guide for revisions. , .
* _ Remarks made by students during the interview are

recorded on the student critique sheet. For cexample,
when a student has rated a segment as very good, it

is essential to find out what in this particular
scgment made it more appealing to him. Comments such
as, "The graphs helpcd," or "I liked having all the
. problems in the scgment related to one situation," give
clues for improving other segments. If a student has
remarked that an explanation is not clear, then the
intervicwer questions him in an effort to determine why

' the explanation is not clear. It sometimes happens that

a poorly constructed scntence is the cause of the:
ambiguity. The Student Critique Sheet points out
problens, and the interviewer sceks to find out the
Ycasons for the problems,

The intervicw also serves as a time for counsceling
and prescription. After the student has completed cach
unit or post test, his work is checked by the inter-
viewer who discusses with him his test score, his
strengths and weaknesses, making recommendations for
remedial work. A student whose errors indicate that
he has not mastered thc objectivés for a sec'ment2 is
asked to rework that segment. ‘Vhenever possible, the
segment is given in an alternate medium. The prescription

" may consist of advising the stvdent to continue wit
the next scyment. Should that be a sogment devoted
to testing, then the student is encouraged to spend an
hour reviewing Lhose segments included in the test.

To reiterate, in the student tryouts each subject

. studics the materials in sequence {as do the midshipmen) ,
" takes the test and criticizes the materials, fregquently
offering suggestions for improvement. 1In an interview
following cach segnent he is encouraged to explain in
detail his critique, and any additional comments are

+ - noted. The commants and suggestions for each scgment
arc collected and form the basis for any revisions

v
5'32 which may be made. .
>~ .
8 .
U g L

[ =

L)
SN 2 A segnment requires approximately one hour of learning
gﬁ time and consists of material pertaining to a group
ug of related objcctives. A segment is usually one part
0; of a larger topic. ’

z . . .
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The Revision Procoss

Revisions are made in ordex to facilitate the learning
‘of objectives and to improve the items by which the
leaxrning is tested. Although the nunber of studenis par-
tieipating in the preliminary trials is small, it cannot
be assumed that every error autonatically requirxes a revision,
but it can be assured that every exror requires that the
materials be scrutinized to determine whethex revision is
indeed necessary, and if so, how extensive it should be.

After six students have completed a segment, revision
of the material is begun. There are five steps in the

_revision process,3

! ' .

The first step in the materials revision process isg

- ¢o record errors on Form B, the Segment Record, (Appendix A).

Errors in both the learning problems and self-test, along
with the corxect answer are tallied., In orxder to identify
those objectives which have not been learned, the
identifying nunber of each objective is noted. Whenever
errors are rccorded for an objective, in both the learning

- and the self-test columns, that objective is flagged for

immediate attention. .

From the sample Form B for Segment 9 (Appendix A), it
is apparent that five objectives have been flaagged (boxed
and labeled A, B, ¢, ete.) indicating that students missed
both the problems in the learning materials and the related
questions in the self-test, ¥orm B for Segment 9 also
reveals according to the error tallies that students have
not learned other objectives; wherecas, Form B for Segment 23
shows only three possible areas of revision. Students find
some naterials more difficult than others.

Step 2 of the revision process consists of reviewing

. the Student Critique sheets (see Abpendix B), including

the interviewer's remarks, to ascertain as precisely as
possible the causes of the difficulties expericnced. In
the case of Objective 0833, Segment 9, students indicated
that the explanation was not eclear and that solving more
problens might help in making the principles elearer.

One student suggested underlining a word to chphasize it.
In each case, the comments are noted on the Summary Sheet
for Suggested Revisions {Appendix C).

In step 3, the content for each objective and test
item wvhich has caused some difficulty is reviewed in an

3 Yhe revision of the audio tapes follows essentially
the same steps as those in the revision of the
sclf-instructional packages. However, in general,
the former revisions are made after two students

. have tried out the tapes.

-
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cffort to determine the validity of the student xeaction
and also what revisions, if any, arc necessary. Reading
the material fox Objective 0833, Scegment 9, revealed
.that the explanation contained contradictory statements
which were indeed confusing. Moxeover, the main noint
of ihe objective which was crucial to answering correctly
both problems and self-test ilems was not emphasized,
Both thege facts were included on the Suygdgested Revisions
Shect. Somectimes the .aview of content indicates no
revision is necessary, and this, too, is noted on the
Revision Sheet. B R :

e 3
Step 4 cénsists of making changes in light of the
suggested revisions. tVhenever a major revision, such as
. the rewriting of content or the addition of problems is
. necessary, the Summary of Suggested Revisions Sheet is
_given to an cconomist who makes the improverents. To date
the students have experienced little difificulty with the
self-instructional materials, and few revisions have been
required. In the case ¢f the zbove-mentioned Objective 0833
Oof Segment 9, the sumpmary of the objective was enclosed in
a box {~Appendix D) and an cconomist rewrote the explanation
to cmphasize the unpredictability of the situation. For
-Objecctive 0835 a less complicated problem was inserted as
426, and 26 became 27. In somc instances, the economist
may decide to change the distractors in a question. tinor
revisions such as underlining a word or reccnstructing a
clause in a sentence are made by ETC personnel. X

The final step in the revision process ig trying out
the revision. Generally, one or two students take the
revised scgment, and then, the same process of critiquing
and interviewing is followed. As yet, there has becn no
necd for a sccond revision; however, should the trials
reveal that students still 6o not learn cffectively from
.thé revision: there would be additional revigions, as time
permits. The revised materials are then duplicated for the
Acadeny. : .

v -
..

Résults

. To date the students involved in the preliminary
tryouts have indicated that they find the instructional
materials very good. They like the format and the idea of
self-pacing. The logical organization of the material has
received most favorable commendations. Moreover, the
students claim this is a key factor in their ability to
understand and to remermber the objectives.” The subjects
continue to be amazed at how well they remember definitions
and principles without making a concentrated effort to
memorize. According to these students the problems

. accompanying each objective enable them immediately to apply

Ll

. oo . =10~
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what they have lecarned and this ‘immediate application
strengthons learning., The us2 of Dymedia to give
immediate feedback concerning the correctness of

responses continues to evoke enthusiasm. The self-test

challenyges them, and beirg able to discover speccifically

"what has not been learned well to that point affords an

oppoxtunity to restudy specifically these points.
Students have remarked that this is an efficicnt way to
leaxn.

The preliminary tryouts by students similar to the'
Academy midshipmen not only have provided information
necessary for revision but also have proven that students
do leaxn cconomics by studying these materials. '

L]
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Student Critique Sheet

Scgment Materials and Segment Tests

Segment Number e ";7

Studént Numberﬁ;zﬁhki_‘/ff;;?j;i;ﬁf;

No or] Questions, Comments, Suggesticn

Content None Page Numbers, Etc,

-1, Were the general

Yes
instructions clear? /

2. Were you awyarc at all times

of what you were to learn? L///,

3. Which explanations were too
wordy’

4, What word meanings, con-
cepts, mathematical .
relationships, or informa- .
tion should you have had as
prerequisites to learning
this material?

5. Which directions for working b///
problens were ambiguous?

6. For which objectives f}ﬁ&y/- sef Yot
do you neced more problems pz3z '-"/‘nJ‘E A1t ,%:2. L 0 2
to solve? : Q?Vj“ mc:ix'.m_k P At L

7. Was it necessary to - .
memorize much information V//-
in order to complete the
segment successfully?

' - ’ 7 t" = 2 4 o S - TS C -
8. What explanations or - > ke e
problems arec unnecessary? s ot Cerenf Sy o
9, What explanations were .
ambiguous or difficult o |57
understand?

10. For which objectives was : '
it necessary to stucy the : POOR ) "
additional references? ' v AV, ORIGINAL COPY'BES . I

. \ . . . . MAN.E AT 'm f .
| i i .
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- 1. rd .
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No or| Questions, Comments, Suggestions,

i Yes | Hone Page Nunbers, Etc.
1. Was the learning organized? ,
l2. Did the learning flew in | Y//
logical sequence? L
13, what diagrams, tables or b//’
charts vere difficult to .

read?

14. What types did you
notice? . .

15. Where youi able to complete V//’
the learring scgment in
. 45 minutes?

SEGHMENT TEST

l. Which disgggions were not
clear orr{ﬁaﬁcquate?

2. Which questions failed
. to state exactly what
: was reqguired?

. Por which questions Adiqd
you "psych out" the
answer?

E

4, Por which guestions 4iqd

you guess the ansver?

5. Por which guestions were
you able to determine the |
answers frem information
given in another question?.

U YRV NEN

Qused & X /_'c: ot
6. For which questions 4id . S A o
you find two correct rt YO 7L e Qoeviendan !

alternatives? o ;_-_;‘.’_,-__._._5-,» Lt s gt

7. In which questions did the /ﬂf?'ff'_ ' L
format cause you difficulty? .

8. In which guestions wyere the
graphs, tables or diagrams
difficult to read?

SN

T '
R Oy
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9. Which items tested you on
content not included in
: this segment?

N




No or| Questions, Comments, Suggestions,
Yes| Nonc Page Numheors, Elc.
(. Which answers did yowu P‘// /;.-!t:r’i-iz‘f:;-,'?f,'/(/y‘ Yoo fecl’ Ay

.Qhange? X ' anseesr b -

i ) ﬁhy did you change?

11. Did your performance t o

on the segment test V//f

- indicate that you had '

E learncd?

i

[
|

X

12. YHow would you rate the segment you have just finished? Compare
" it with other segments you have learned, Check the general
category. The descriptive phrases are there to help you decide
on.a rating. . .

Poor Fair Good /’ng;j;;;;“ Excellent

c
e et it v = T

i
|
|

i : can't learn |(Boring in It's neither |An improvement|Really turns me
from this. places, but |better nor over the uwsual|on!
; : generally worse than the
Boring ck. others., Turns me on Learn a lot with
, . sometines not too much trous
Turns me off Sometimes it |Acceptable; '
turns me off. |so-so It requires a {Would like all rv |
Too much work . lot of reading|courses like this (?
. Too much Takes -a lot of|but I learn .
reading, but |time, but I more than from ’
I learn learn. a text bocok. - ' !
) - Not at all boring |-
L It helps me
: to know that
I got the ;
answers !

¥ot so po;ing
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- Student Critique Sheet
. Segment Materials and Segment Tests . !
) - - |
- f
Segment Number 27
|
Student Number 3 :
! : No or| Questions, Comments, Suggestion;
Content " Yes | None Page Numbers, Etc,
. Werc the general o ‘
instructions c¢lecar?
2. Were you aware at all times v

of what you were to learn?

3, Which explanations were too
wordy?

4. what word neanings, con-
cepts, mathematical .
relationships, or informa- 4
tion should you have had as
prerequisites to learning

{ , .this material?

5. Which directions for working /
problems were ambiguous?

6., For which objectives: .
do you need more problems v
to solve?

7. Was it necessary to 4
memorize much information . -
in ordex to complete the

! .segment successfully?

8. What explanations or
problems are unnecessary? .
9., What explanations were v
ambiguous or difficult to
understand? '

10. For which objectives was /
it necessary to study the
additional references?




2.

13.

4.

5.

7.

B.

(

- For which questions did

.you guess the answer?

- For which questionstid

Which items tested you on

Was the learning organized?

Did the learning flow in
logical seguencc?

What diagrams, tables or
charts were difficult to
read?

What typos did you
notice?

Where you able to.complete
the learning scgment in
45 minutes? :

SEGMENT TEST

Which d1 ectlons were not
clear or|Qnadequate°

Which questions failed
to state exactly what
was regquired?

you "psych out" the
answecr?

B

For which questions did

For which questions were
you able to detcrmine the
answers from information
given in another guestion?’

you find two correct
alternatives?

In which questions did the
format cause you difficulty?

In which questions were the
graphs, tables or diagrams
difficult to read?

content not included in
this segmcnt?

L]

Yes

No or
Honec

Questions, Comments, Suggestions,
Page Nunbers, Etc.

v
i




l :':. < No or| Questions, Corments, Suggestions,
S Yes| None Page Numboys, Etc.

N

- L]
{ *. Which answers did you
change?

Why did you change?

11. Dpid your performance
on the seyment test .
indicate that you had J ‘

- learned? :

12. How would you rate the segment you have just finished? Compare
* it with other segments you have learneds; Check the general

category. The descriptive phrases are there to help you decide

on a rating.

Poor Fair Good ‘Very Good Excellent
{ Y can't learn |Boring in It's neither |&n improvement| Really turns me
; <rom this. places, but |better nor over the usual|on!
i ) generally worse than the
Boring ok. . others. Turns me on Learn a lot with
sometimes not too much trou:
Turns me off Sometimes it |Acceptable; .
turns me off. |so-so It requires a |Would like all vy
Too much work _ lot of reading| courses like this
: ) Toc much Takes a lot of|but I learn
reading, but |time, but I more than from
I learn learn. a text book.

Not at all boring
It helps me
to know that
I ¢ot the

. answers

Not so boring

¢
.
'
—_ e - - St ——
+




f

&{* [‘, Fan ? ' {)
Suggosttd Tvisise

. S S ahy .
’ S:?g:;mnz“: 2 | | - Date ,‘Z{/ ’4

' Ehizetive 1 T3
G q¢ 5,\tqow lp::*cn'a:n

E] b . Fd . -, . , — =

?} ,E} (,:f' i '4' -./ 35 /'55? ‘,.:{,“-.- ‘/ //"4"‘ /t."d»‘::u /{ '/ {,, P / / '/ _’/_: ';‘-'-.";:-{.' A/f‘fr-t’
. L ‘ ' ,)
W(L:(,{fwr A S 14.4 Mol 3.1 C,—‘;_,r .

1, R .'."-', - ) T Al
AL A f!{-_‘,'_‘_,({_., 7./"?:. v _/.-\. el i(« .q/""‘{/ AL f’( Pl v{(/'-" . ’_-j' .

. Ve ‘
i,") (,:é;‘.;- e {ZO ./’} IS : 5
/'{:'I‘ i/ ."a.' 'é’ 'f-{f(/ ’ ¢ -".'.a/-f."-l;’ / :-&f?‘;' Pt el
[SAN 4 [ 4 ez 5, ; . /
g 7 : £ s""/; '(-""x:z «/‘(p,f// 5 P R A IR

A8 'df,—f; - . _, _j
A(;aif.c.ﬁ:. Ll L R .
- . 4 . ‘.p"/h__ , "/'\-’-" ,df - /-m' /./ . u ¢ .-."-'.;‘_,.

h ' f{: UZC/A:J/%’ /, “
7F "4 é?;{‘:("u "'f"ﬂ-’(s", AL il e et il et {.f’. et
/fl ™ : :':f.'-_'i!;- NS // . rf\ . i -f.{/,'-_,_-.,- AL /( R A ,
il el /ww . fac,

{
* ' - + ’{’ L B .
."114‘,‘#{"‘ : *’(/LWJ'-' " vl e f{""‘
: i . RPN B /Y.
). [T R S o T T V'Z/‘L (J- A 7
\/Vs uL(cl ‘\'J ".‘Il( :.-( ’-"L’ ‘/-"" " ! y . / .
- + LA S
e A . 3 _»"l" PR ] ‘:f_’ A
Jf' v{ e ,:_/ .': D peay n—;'-.:*{'.'(;,"-;:.'-.f'ﬁ"-“ Heedle 7L
Q-A,E .7 ;'.;; ,'I: FRY {u"“‘.{."'l“" ¢ . .

/ . . PR . P . ) . ,
’ . - Pyl . e r . + . .
S . ] L e I S R s " ’ PIRT S S
/ AW S AP RS B /I«.-.;j.,— A . p
- +
- . " P sef

'7"1 ﬁ‘?-::’c{’ i’ Z/:/ ,".;«-j?.; ST S
it 1T st o eyt A /[ ol o‘ P

)

! ]C‘;,': JAL .
R SN o Fﬂ'
L e aF A a‘-’f L ji’f ALL / .

Lt . ,‘9 St ¥
/‘f s (M—' St J/
f -

-

"’I’ ‘.__ -':,1 -, /

# Ry H
£ e A58

POOR ORIGINAL COPY.- BEST
AVAILABLE AT TIME mm

Aruitoxt provided by Eic:

T



(?/d( tndez O

PR

Segrient: g

5::{7 COn }u;{ /1 w fﬁ;..; &/v‘r,cq( /-r*/'*

Sty ﬂ ' | |
.Dai?e,f //E’/d/ '

Gjecive | Ko ,
sky 1 Sthudonit 7? 2lisn
Iz Vi @ i el AR fot
‘J:’,%; A / ./" J.f e ...‘_‘_- 4' R 7 / P g L s /-'-.‘/o-».» AR
- DikLi ,{,f PR R S .
_ ) ¢ (-
}::;5( &(Pﬁ ,.’ 7 ﬁy ﬁ(&f/,ﬁ//{/{.ﬁ((y /}?M-aﬁfc— .)r W 0' -(mfs(&*«’ﬂ." ’ ﬁ’(m
. 4 Wy N
dé‘hf,--i‘{:f" "f(y &'V: a‘_/;z {{LC-'; Wt (,{4,:.’.;1', it (PW&L{);«.:_:
/'ﬁ /C 4?"’" fu‘-n.u"'d—(. v <.¢'L. C"LA/C‘-—/L-£L 24 /.ﬁ'{l’mt{.-e' Lot
/




LSff‘gr (‘UO'IL)(J ‘fi .E,*‘a

Jlffe b &
' 2N
,-' Q’ rL ) . ?'{'
IS Lt W P

' éu I :’x.’().’mj
l',l [ b
Szatientt 24 Dot 255 7
LI A,
ul‘? Ay, : o _ .y . - e
6-";;?;“ \ "'?'" 53’1‘2({!(3!}-‘ {c}ﬂ_’.{{‘néi? :
- L e : YA /‘/w.euq/ﬂ w ;—»uz*. Do ¥
TYAN ) ¥ 3, ot Tt g At drieratle « Ly
‘/ijt v / s ,f ”4-c¢._w "t a:’Z"-/” od ﬂ,{{’f’z’—';’/—j/ e w.’wd(" /:L./ﬂ’a NG IR
e ﬁ-fu‘r o oBrewr e L A “"“" "_{‘ ‘:" / w
itk I D R s o i s e sl
1 ) LR IR * - R . K
74"1'.’3;‘2{ -t'-jﬂ' ‘?/;/ /“/(’

——

Qop o)
RIGIN,
AVallagyg ATA;!;? FY-eesy
i

Mes



- -

4

sz;w.:ac‘::r:.i‘

. ‘,3 [ L]
o Pafe FAN Y
i".-’{’fo‘-'fb'r.r{‘)

q A T
ey Ly
" C{? ‘{'\,I’-;-’a".'f’f"f /

Sa/.f?m T

/jf/ (A L }

I T S
Slicdod 10 sl

0o !
Q,D (‘LI'G :

—re],

Mo /,f,c(c,@;,,(,ﬁ__

bt "~
JZ Aleecerits

Poop '
A ORioin,
‘ ME Ay :WC?PY




(/(/?:‘c""t-" MR Y]

| Y Obi. & 0833 ] How dc Expcctations hrhoul Prices Affect Currant, Subnly?

. ‘lé" Mmticipation of future price changes will often cause changes
‘9? in current supply, but it is dlfflcult to predict precxsely what
OR sort of changes. _ . B} ) ]

Consider how cxpectation of an increase in price might affoct
the present supply of tires. (Remewber that “"supply” refers to
what producers place on the market, not nccessarily to what they have
in their warchouscs.) A tire manufacturer might withhold part -
of his current stock of tircs from the market, hoping to sell them
later at the higher price and thus reducing the current supply of
o, - tires. Or he might decide to increase production and put more tires
. on the market right awvay, thus incrcasing the currcnt supply of tires.
: (He might take this latter course to bz sure that a large suppl:
of his tires were available to the market from the very first
moment of a price increase.) .

-

‘XYt should be noted that in either event supply will be
increased cventually, i.e., at the time the price increasc
actually occurs. What is not certain is what happens to the
current supply vhen a prlce change is anticipated.

Now test yourself on two qucstlons.

22. Bob expects the war to cut back the importation of
good A. Bob, who produces good A domestically, figures
that the price of good A will vise in the future. What
will bc Bob's reaction in regard to Lhe supply of )
good A? o ‘ S -

a. Bob will supply less now but more later.
b. Bob will supply more now but less later.
. @. Cannot predict without further 1nf01matlon what
* - Bob will do. -
a. Bob Wlll not change his current supply.

23, Jack, a manufacturer of radios, expects a flood Of‘
Japanese radios to decrease radio prices. Jack will .
probably- . . , o

a. Not change his supply
b. Supply less at the present time
c. Supply more at the present time
' - d. Cannot precdict without further information what
' Jack will do .
i If the correct responses are not very clear to you, rercad
{ the above cxplanations and also consult:

" ... McConncll, pp. 65—?0
Samuelson, pp. 61-63




P o lﬂbj. ﬂ;083ij low do kxpectations Aboul Pryicoes Affecl Cwrrent Supnly?
Anticipation of future price changes will often cause
changes in curxent supply, but it is difficunlt to

’E%Eglgfjiﬂ‘
predict preciscly what soxt of changes.

; e 4 ——

) Considexr how cxpectation of an imminent increase in prlec
might affcet the present supply of tires., (Remember +hat "supply"
. refers to what producers place on the maxket, not nccessarily. to
what they have in theix waxchouses.)

A tire manufacturcr would movt likely withhold part of his
currcent stock of tires from Lhe market, hoplng to scll them later
7 at the higher price. Thus, an expected price increase would tend
to reduce the supply of tires, Shlftlng the supply curve upwarad
and to the left,

5 [ 1t is possible, however, that the tire manufacturer mlght

X Increasc his cuxrent supply of tires to be surc that a large
supply of his tires would be available to the market from the
-very first moment of a price increasc. In this case, his supply
curve vould shift downward to the right.

L]

Thus, we cannot predict preecisely how supply would- change
in anticipation of futurxe pricc changes.

It shopld be noted@ that.in cither eveni supply will be in-
crecased eventually in response to an expecied price incrcase, i.e.,
. at the time the price increase actually occurs. What is not certain is
' whaL happens to the currcent supply wien a price change is anticipatcd

Now test yoursclf on two quegtlons.

" 22. Bob expects the war fo cut back the importation of
; good A. Bob, who produccs good A domestzcal]y,
figures that the price of good A will rise in the
futurc. What will be Bob's rcactlon in rcgard to
the supply of ¢ood A°

~a. Bob will supply Yess now but more later,
b. Bob will supply more now but less later. .
¢. Camot predict without further information - .
what Bob will do ' -
d. Bob will) not change his currcnt supply.

" 23. John holds 100 sharcs of Gencral Motors stock. A
favorable merger is announced and hc cxpects the
price of the stock to rise sharply. John will

Erobablz:

a. BScl) his stock immediately .o o
b. Scl)) his stock after the price rise. oo
¢. Retain his stock in anticipation of ’
the pricc rise
( .o d. Cannot predict without Jurthex information
vhat John will do ‘

| ! If the correct responses arc not very clear to you, rercad
] the above axplanations and also consult:

o . ' NeConnel), pp. 66-70 . .
E M e s — Cntmimlenm o (1=AR%
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PRELIMINARY VALIDATION REPORD

Introduction
The purposc of fhis ddcument is t6 report Ehe results thus
far obtained from analysis of the data received from the vali-
datibn tryouts of both the materials and tests for the Multi-
Media Economics Coursé. Of necessity, since the course ended
S0 récdntly and all the daté have not been available, the
results arc incomplete and are limitcd to core materials and
selected tests for Concept.arcas I and II. Hence, some of
the figures reportcd hercin may be substantially altered when

additional data only rccently received are included.

L
-

The amount of learning which har taken place, in terms of
objcctives lcarned, the time roquired by students to accomplish
this 1éarniﬁg, and the percentage of students achieving this
learﬁing are included. Some findings relative to item Qiffi-
culty and test reliability are also reported. Data used in
these analyses represent the performance of a group of students

at the USNA as well as that of a group of studcnts engaged for

preliminary tryouts in-~house. ’ B e

- -
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validation of Coursc Materials '

Validation of the coursse materials rests on thé answer

to tke question, “"Have the students learncd?" More specifically
validation answers these questicns:

. Whét percentage of the course obhjectives have been
learned by what percentage of the students who
i have studied the matexials?

L]

2, Does this learning represent an increase in
knowledge over what was known prioxr to studying
the materials?

’ _ |
Tha;ﬂumbcr of objectives 1éarned has becn measureﬁ by student
performance on ;nit and post tests; whereas, leaxning gain is
the difference in pexformancée on pretests and post tests.
Pretests and post tests contain only criterion test items

for the terminal 6bjectives of each segmert in a concept area.
baﬁa for this report were obtained from student performance
loﬁ the ‘pretest and post test for Concept Area I and the samc

twvo tests for Concept Axea IX.

L4

Concept Arca I

Pfetest 2 and Post test.lﬁ are made up of criterion test
items for 15 terminal objecctives of Cbnccpt Arca I. fince
. termigal objective in Concept Area I has an average of 8
-enabling objectives supporting it, the 15 terminal objectives

represent the learning of a total of approximately 135 objectives.

Analyqis'of student performance on Post test 16 indicates
that moxe than 90 percent of all students who studied Concept
Arca I of the Economics course had lecarned 75 percent, a total

POOR ORIGINAL '
PY.
AVAILABLE" AT T et




of approximately 101 of the objectives; about 78 percent of

these same students had lcarned 80 pcrécnt or approximately a
total of 108 objecctives, and i3 percent had learned 90 percent
orx a total of approximdtcly 12) objectives. Tablé 1l gives the

above information for each group of students, i.e., the

‘ Midshipmen and the In-Housce students.

The above data do not necessarily represent new lcarning,
fof‘one of the purposes df‘Concept Arca One is to call to the
student's attention certain basic economic facts with which he
may have been familiar froﬁ.previous expericences, but with which
he must be very familiax fof this particular course. The mean
of Pretest 2 for all students, an alternate form of Post test 16,
is:5 terminal objectiveé; therefore, any student might have
-known an avcrage of 5 terminal objectives, lcaving him 10
new terminal objectives to learn. (There are 15 terminal objec-
tives in Conecept Area I.) As indicated by the difference in
performance on Pretest 2 and Post tesﬁ 16, the average gain for
‘all students was 7 out of 10 texminal objecctives (70 percent
gain) ér a total of 62 out of a possible total of 88 opjcctivcs.
The - USNA student% showed a élﬁghtly highér gain,”SO percent,

70 of a possible 88 objectives, or 8 of 10 termiﬁal objéctives.

- Concept Arca I represents the first three weeks' work in

the course. During this period students had to adiust to new

L]

wmatecrials as well as to a new approach to lecarning, and the

Post test served not only as a test of learning of cconomics

L]
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TABLE 1

Concept Axea T

Terminal Objecctives Learned by Student Groups

‘ in Pexrcentages

USHA In-llouse

Objectivcé Students students
| 90 ST 2.8 13
( 80 I 75
75 90 98
"
TABLE 2

Concept Area IT

-

Texminal 6bjectives Learned by Student Groups

in Percentages

. ' UBNA In-licuse

6bjectivgé Students Students
80 58 o 29
& - . 80 - 60 ‘
80 = 90 : 100 '
- 75 - 7100 100
POOR ORIGINAL COPY . BEST

-AVAILABLE AT TIME Fmep




L]

but also as a test of how effecctively cach had adjusted to

the use of the new approach.

Concept Arxca IX

. Pretest 18 and Post tost 48 consist of criterion test
items for 37 terminal objectives of Concept Area II. Inasmuch
as each tcrminal objective in this concept arca ﬂas an average
?f_G enabling 6bjéctives:supportipg it, éhe 37 terminal objcc-

'%ifhs represent the 1earﬁing of a total of appro#imately 258

coxe objectives.

hnalysis of.the data féom Post teét 48 indicates that 100
pexrcent of the students learned 75 pexcent of the objectives,
ox  approxiamtely 194 of 259 objectives; about 92 percent of
all the students lecarned 80 percent or approximately 207 of
259 ébjectives; 84 pexcent of all the students learned 85
pexcent of &ll the objecctives ox about 220 of 259 objcctives;
£3 percent of all-the students Jearned 90 percent or approxri-
mately. 233 of 259 objectives. Table 2 gives the above informa-

»

tion by groups of students.

-
Ll
L]

How much new learning took plaée is represented by the
difference between student performance on Pretest 18 and on
. Post test 48. The analysis qf Pretest 18 gives a mean of .8,
siénifﬁing that any sfudént could know an average of é of 37
terminal objectives in Concept Area II. This‘would lcave 29
new terminal obﬁccti?es or appfoximatclf 203 objectives to be
learned. The mean gain was 25 (about 85 percent) of a éossiblc

29 new terminal objectives or roughly 175 new objectives lcarned.

O

-5-




Student perforxmance improved in Concept Arca IT secwmingly

over that in Concept Areca I.

- -

i .
Learning Tine

Léarning time on a per segment basis varicd widely among
. éhe'studcntsi The range of learning time per segment in
Concept Area I among thelpidshipmen was 18 to 75 minutes, with
2 ﬁédian of 56 minutes, while the range for in-house tryouts

-

. was 18 to 79 minutes, with a median of 38 minutes per ségment

in Concept Area I. ]

For Concept Area 1I, the medianolcarnipg time pexr segment-
for USNA stndents was 30 minutes, with a range of 15 to 58
minutes per segment, while the range for the in-house students
was 21 to 83 minutes per segment with a median time of 35

minutes. The learning time reported is for the self-instructional

packayge only. .

Validation of Tests

Validity refers to the faithfulness with which a test

measurcs vhat it purports to measurc. Validity includes both

reliability and practicality.

Inasmuch as all test items in the Economics course are
criterion geferenccd (the item paraphrases or is written in
language equivalent to that.of the objective), cach item has
content validity. The items were judged valid by senior economists

from both the Naval Academy and Sterling Institute. Morcover,

O

-6- .
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these ftems were judged as to validity by the cconomist-writers
who prepared the materials. In addition, the, in-houte prelimi-

. nary tryouts have shown that the items test the objectives. K

fhe tests are practical in that they arc casily admini-
stered and séored, and it is possible, based on his ﬁerformaﬁce,
to prescribe remedial work desigﬁed to help an iﬁdividual
overcome his uhique-prob%ems.
f

J
|
{ : : : :

J Some statistical cvidencce of the recliabiltiy of some of

the tests has boen. obtained. When reviewing these coefficients
of reliability, the smallneés of the samplec size must be con-
sidcred. However, using Kuder-Richardson Formula 20 rcliability
pogfficicnts of .63, .79, .91, .66 havc been obtained. The

analysis of tests in terms of reliability has only just begun.

Some studicecs of the level of difficulty of the itoms

have also been initiated. Of some 170 items studicd, approxi-

' mately 88 percent have a level of difficulty of .80 or above.
‘Fo£ thé purposes of this coufse such a low level of difficulty
is desirable, £°F theorxctically evéry student should be able
_to pass every item; hencc,'every item theoretically would have
a level of difficulty of 1.00. Similarly, the discrimination
index is low, and in many casés théré is zcro discrimination,

Théorctically, this is desirable for'gll students should be

able to pass every item in a course such as this.

As thc wmatexials are revised, both test items and tecsts

arc also rovised. Those items which indicate a high level of

-




difificulty or ncgative discximination or other problems will

be carefully studied for defects and revised as indicated.
Although analysis of data is not complcéted, there is
some cvidence that both the materials and the tests are valiad

for this course,
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APPENDIX H

Internal Memorandum #87-R,
"Explanation of Materials Revision

Process Based on Empirical Results"”
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April 23, 1969
TO: Econonmics Project Staff
FROIM: E. W.'Fitzpatrick

SUBJECT: Explanation of materials revision process based
' on empirical results :

]

I. Purposc and Séope

‘' As you know, we arxe beginning the process of revising
materials basced on validation data from the Naval Academy.
This memorandws is intended to document the procedures
that affect the individuals who axe actually making the
revisions. fThexe is no intention of desceribing some of
the statistical analyses which will be done ox of dis-
cusning the kinds of reports about the validation results
vhich we will be submitting. 7This memorandun should be

- of most usec to the revisors, who will use, the revision
procedures discussed, but will also scrve as a genera
explanation for those tcam menbers who will need to
coordinate their work with the revisors' activities,

II.‘ Background Notes
A. The Data Problem

: One of the problems we have had to contend with
during the validation tyyouts at the Academy is not knowing
if .students actvally studied all of the material befoxe
taking a scgment, unit, or post test.l/ Another probilenm is
that we do not know, for sure, how long a student studied
a particular learning segment. (Often students forget to
‘record their study time completely ox txy to recall, long
after the studying was done, how much time was devoted to
each segment.) The point is that we cannot pretend the
validation data arc better than they actually are. In making
revision decisions based on validation data, therefore, we
cannot afford to overlook the in-house preliminary tryout:
results as one of the factors in making a final decision.

. ot L

1/ 1In reyard to a seg¢ment sceli-test, for example, the student
- may first take the test to find out what he does not know,
then proceed to study the learning matecrials. Oy he may
study the material sonrewhat, take the tesi, and then xec~-
study the material becauwse he did poorly on the test the
o first time. In any cvent, the punched card we get of his
. res ses is from t first tinm > took the test.
ERi(: csponses s fyrom the first time he too:.thu tect
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~ B. The matter of Fiags 2

. "Flags" are uged to indicate on gegment, unit, and
post tests the items which were missed by morxe than ten percent
of the students. (A flag is a red "x" alongside of the test
item,) oOne flag is used to signal that between 11 and 20%

- of the students wissed the item; 2 £lags signal when more
than 20% missed an itei,

We would like to see 50/90 {(i.c., 90 percent of the
students achieving 90% of the objecctives) but thexe may be
perfectly acceptable reasons why, say, a 90/75 arrangement

- is appropriate for a particular scgment. ‘

"+ XII. Revision Procedure : )

The revision procedure may be said to consist of four
major steps. These steps are described below.

Step . .Preparation

AMter selecting the scgment to be reviewed, make sure
you have all of the conpleted forms that you nced, Thexe
will be a Form E for the post test and, in most cases, a
Form E for the unit test. There will be a Form B for the
segnent self-test. Form E is the summary of student per-
formance on a concept arca "post test” or a "unit test” within
a concept arca, Form B summarizes student performance on a
segment self-test. You should also have a copy of the unit
and post tests, as well as copies of the student's and
instructor's critigue-sheet responsces,

Step 2. Pogt/Unit Test Notation

Now proceed to review the one or two form E's for
‘flags relating to your segment, It would be a good idca
to note in the secgment package t{hose objectives which
©+ received 1 flag and those objectives which received 2
flags on either the unit test or the post test. An example
of how this can be done is:

: ul, P2 | obj. 3214 ‘

Step 3. Revision Reguirements Analysig.

At this point, you should review your flags {(the ones
you wrote for reference alongsidc of the objective numbers)
in relation to the flags on Form B, the resulis of the
sagment self-test.

: iOOE‘{ CRLLEI ey BES
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A. II items (objectives) are flagged on Form B but
_there were no flags for the ..lated objcctive from a Form E,
then you should congsider the following:

(1) IXs the objective subsumed by another objective
" which was tested on the unit and/or post test?
If yes, you should sce how well the students
did on the higher level objective.. 1f they
did well, perhaps no revision should be made
to the material for this lower-level objective.
“he assumption may be made that students vho
e missed the related test item on the scgment
s 7 test reviewed the related lecarning material
o before taking the unit or post test.

(2} Perhaps the objective is not subsuined by

. anothexr and that it simply was not among the
objectives picked for 1nclu ion in the unit

.or post test. There is a limit to how big
these tests can be, which restricts the sample
of objectives that can be tested. Nevertheless,
it is still possible that students who missed
the objective on the scgment test, reviewed the
rclated material (as they are directed to by the
prescription after the segment test) and would
have passcd that part of the segment test if
they had taken it again., Youwr good jJudgment
will have to be exercised in these cascs.

‘ You should also check the eriticgue sheets
- submitted by the students and instructors to
' see if there are apparent problems which re-
guire revision. But be very cautious about
naking changes simply because somsbody does not
like the way the material is written (ox spoken,
or displayed) because we may find, too late,
that students cannot learn from changes we made
to satisfy one or two people. .o

B. If items (objectives) were flagged on a Form E (unit
or post test) but not on Form B (scgment test), then several
possibilities should be examined. The error could be due to
insufficient practice, so that retention suffered, or to lack
of comparability among test items, or to poor data fxom the
students {i.e., they didn't really spend time in studying).

(1) Check for comparability of test items among the
tests first. 1f it appears that the items arc
different (d.e., testing different things or at
differxent levels of difficulty), then you should
recomaond that this be reviewcd by Dr. Furey, and
the material should be rout cd to her when ap-
propriate.
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(2) IXIf the test items ave compavable, then the
. problem may be one of either poor raetention
or insufficient study on the part of the
: students. Examine the explanation, :
‘ » . illustrations, cxamples, and exerciscs. Then
' make a judgument as to whether you could
eliminate the performance problem by revising
. ;. {(e.g., adding, deleting, substituting or
otherwise changing) any or all of these elements.
.More practice is onc of the best means to in-
crease retention. You may judge, however, that
i the segment is adeguate as it now stands and
that students shounld be specifically asked to
revicw this segment prior to the test.

C. IXIf items (objccliveg) were flagged on both Form E (unit
or post test) and Form B, you have a good case fox revising the
segment, assuming there axe no contraindications. We must still
contend with the question of whether the students who missced the
test items did so becauvse they never bothered to work . thryough
the relatced segment., If you exxamine the material and suspect that
this might have been the case, check our in-house tryout resulis -~
"o sce if they argue against the need for change.

Step 4. Final Review

The revisors themsclves will be responsible for the final
review of any segments they have revised., Similarly, the Test
and Measurement Specialist is responsible for final reviev of
revised tests. However, in all cases involving a change in
content, one or moxe economists will scerve as subject matier
experis, so that approvals can be made with some degree of
assurance in the content area.

~Revicow Panel ’ . W' - . .

In the event a drastic revigion scems required, the
recommendation will have to be submitted to the review panel.
fhis pancl will consist of at least threce people: one revisoxr/
eccuomist, the measurement specialist, and myself. If the

. evadence supports the rcecommendation, the matter will he
digscusscd with the Academy cconomists and a final disposition
made. A drastic revision would be a change of the following

type:
). Other segments affccted
2. Complete re-write of a segment
3. Deletion or addition of a scgment
4. Changing the location of a scgnent
F :a . ’
Ayan .?@G'NAL CopPY -8EST
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. General Workflos

The general vorkflow may be summarized as follows:

Tost and
Measuremnent
levicw and
Revision

I B
. b — - !
Gonfigy. Control Data Analyses ! Revised \
and Preliminary (—p» and Haterials ——3 Materials
Analysis . _Revision

Contxol Yorms Used

Two forms are currently being used for control purposes.

. "Review Action Sheel"- Used -at the segment level,
this is uscd to document the actual revisions made to the
material, by wvhomever made the revisions, It is usced to
record xecomrended changes and serves as a checklist of
the disposition of such recommezndations,

. "Segment Routing Loy"~ Used at the segment level,
this log is used to record who rxaceived the segment, how
long the recipient held the secgment, and how much tine he
applicd to it. This data will be used for sevexal purposes,
including workload projcctions. '

Incrcasced Eeonomist Suaport

Dxr. Tom Bavrilesky, one of our part~time economists,
will be consulting with us this summer on a full-time
basis, from the second wech in June until the end of the
firgt weck in Septerber. H¢ will be providing gencral
support to us as a subjcct matier expert and nmaterials
revisor. - . '

Academy Coordination

We are sccking to get together with the Academy
economists at the earliest opportunity to discuss changes
in the coursc for the-Fall 1869 semester, Their recom~
mendations will have major implications for our revision
load this summay. This mzeting should take place as soon
as Profesgor MoCushker returns from his overscas assignient,

4
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2. SUMMARY

The Multi-Media Economic Analysis Course in its fully
operational mode was presented at the United States Naval
Academy during the Fall Semester, 196%9-70, to 39 randomly
sélected third Elass {sophomore) and second class (junior)
Midshipmen who had not previously had any economics courses.
;In the course, the students proceeded at their own pace and
Eexercised options in the selection of media and enrichment,
and‘thus maintained a significant degree of control over when
and how they studied. Whenever students have such freedom of
choice, many questions arise concerning how well they learn,
whether they can complete the course in the required time,
whether they like having the responsibility for their learning,
etc.’ During the evaluation of the course these and similar
gquestions were investigated. Both the quesﬁions investigated
and the findings are presented below.

1. pid the Midshipmen achieve at the exXpected level of

Ll

performance?

LY

Ninety-seven percent of the students achieved 80
percent or more of the core objectives of the course. Further-
more, 100 percent of the Midshipmen, ih order to meet their
learning contracts, accomplished varying numbers of enrichment
objectives in addition to those in core. The Academy awarded

a grade of "C" to students who achieved the core objectives.




Ninety percent of the students earned sufficient option points
from their enrichment activities to obtain a final grade of

HAH Or llBll .

2. What was the relationship between a student's rank in

test performance and his rank in QPR, SATV and SATQ?
The correlations between rank in test performance

and rank in QPR, SATV and SATQ were low. Little or no rela-
tionship existed between a student's rank in test scores and
his rank in these variables. Since one of the objectives of
the project was to design an economics course in which any
Midshipman, regardless of his previous ranks or classifications,
could succeed at a specified level, the fact that there is
practically no correlation between a Midshipman's rank in
écores on tests in the Multi-Media Economic Analysis Course
and his rank in other variables seems to indicate the accom-

plishment of this goal.




3. Did the students s'ow a gain in learning?

’ From both the practical and statistical points of
view all students showed a significant gain in learning. The
amgunt of new information acquired and the increase in their
ability to work with economic principles and concepts, as
reflected in the difference between thLe scores on pretests and
post tests, indicated a great increase in learning. In response
to questionnaires, the Midshipmen reported that as a result of
taking the course, they could perform better in activities such
as discussing economic problems with parents, read with greater
understanding newspaper stories related to economics, and
criticize economic policy with a reasoned, stronger basis for

their arguments.

4. Were the Midshipmen able to complete the course in
one semester?

. Although it is generally recognized that the Multi-
Media Economic Analysis Course is the equivalent of a two-
semester course, thirty-two percent of the students completed
the course six weeks before the end of the semester. All of
these students earned a final grade of A or B, which required
that they also achieve enrichment objectives. One objective
in designing the course was to produce course segments that
the median student in the conventional course could complete

in about 50 minutes' learning time. The median learning time




per segment for the Midshipmen in all concept areas was less
thanJSO minutes, as were the mean and modal learning times.
The mean total learning time used by the Midshipmen for all
the core materials in the Multi-Media Economics Course was 51
hours and 29 minutes, only 10 to 15 hours more than the time
réquired-for class attendance in the conventional course.
The Naval Academy student with the greatest total learning
time used 97 hours and 3% minutes for core materials, while
the one with the least used 30 hours.and 33 minutes.

Of considerable interest is the fact that both were
among the group who completed the course in only nine calendar
weeks. All others completed the economics course in one
semester.

All correlations between a Midshipman's total learning
time per test and his score on the corresponding test, as well
as between his rank in total learning time per post test and
his rank in SATV, SATQ and QPR, were low. Therefore, it may be
concluded that little or no relationship existed between total

1

Jearning time per test and ény of these variables.

5, pid the five Midshipmen who made the highest scores
on each control test differ significantly from those five who
made the lowest scores in respect to mean total learning time?
What was the correlation between rank in test scores and rank
in learning time for each group? Wwas there any significant
difference between the groups in respect to mean QPR and mean

scores on SATV and SATQ?




The individuals included in the group making the five
highest scores or in the group making the five lowest scores
varied for every test. The mean total learning time of the
five Midshipmen making the lowest scores was greater than that
of the five making the highest scores in six'bf the nine tests:
in the other three, the students with the highest scores had
the greatest mean total learning time. Although the mean
differences between the groups were statistically significant
in only two tests, almost all were significant from a practical
point of view because they usually amounted to an hour or more.
A student and instructor, knowing of this difference, might be
able to plan more efficient learning contracts.

The correlations between rank in test scores and rank
in total learning time for the five Midshipmen with the highest
test scores were either zero or less than .30 in all but %wo
tests. On those two, the correlations were -.82 and -.71,
indicqting a high degree of inverse relationship between the

variables. In other words, on these tests students who scored

W

highest generally took the greatest amount of learning time.
Correlations between the same variables for the groups making
the lowest scores tended to be low and in three cases, the
correlations were negative. .These findings indicated little
relationship between rank in test scores and rank in learning
time among the low-scoring groups.

In general, the Midshipmen who were among the five
making the highest scores-on each test also scored higher on

SATV and SATQ and had higher QPR's than the five making the
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lowest scores. The difference in the mean QPR's of the groups
was in all but one case statistically significant in favor of
those with the high scores. However, in only three or four
tests were the mean differences in SaATV and SATQ scores statis-
tically significant in favor of the groups of high scorers.
Since the differences amounted to approximately 50 points,

they had practical significance also.

6. Dpid the five Midshipmen who used the greatest total
1eafning time differ significantly from the five who used the
least total learning time in respect to test scores? What
was the correlation between rank in learning time and rank in
test scores for each group? Was there any significant
difference between the groups in respect to mean QPR and mean
SATV and SATQ scores?

The five Midshipmen using the least total learning
time usually had a mean tést score slightly higher {always less
than 2 points) +“han thoss using the greatest total learning time.
In no test was this difference either statistically or prac-
tically significant. These findings are typical of courses
reguiring the mastery of a high percentage of core material.

Correlations between rank in total learning time per
test and rank in test scores for the group using the least total
learning time were, with one exception: low and were inclined to
be negative. The correlation between these variables on test
16 was ~.84, indicating a high degree of ;pvérse relationship.

Students who took the least total learning time for this test

-7-




tended to have the lowest scores. Correiations bLetween rank

in total learning time per test and rank in test scores for

thei group using the greatest total learning time also were
geﬁerally negative and low. However, on three tests the
correlations were +.89, +.87, and +.84, showing a high, direct
reiationship between the two rankings. Students who used the
greatest total learning time for these tests tended to have the

;1owest scores. In the case of test 11 the correlation of - .80
Irindi_.cates that students who required the greatest total learning
time for this test tended to make the highest scores on it.

The personnel of the group of five Midshipmen using
the least learning time and of the group using the greatest
learning time varied from test to test. Although the mean QPR
and the mean SATV and SATQ scores of the groups with the least
ieafning time were higher than those of the other groups, the
difference in the means for all three variables were generally
neither statistically nor practically significant. However, the
mean differences in SATQ of about 50 points favoring the group

requiring the least total learning time for tests 72, 80 and 95

had both practical and statistical significance.

7. Did the group of Midshipmen who completed the course
six weeks before the end of the semester differ significantly
from the class as a whole in total learning time, test scores,
QPR, SATV or SATQ scores?

The group of Midshipmen who completed the Multi-Media

Economics Course in nine weeks were not different from the




class as a whole in total learning time, test scores, QFR,

SATV or SATQ scores. They probably were difﬁerent in motivé-
tion. Both the Midshipman who used the greétest total learning
time for core content and the one who used the least were in
the group. Moreover, three others who were 1n the groups taking
the least total learning time per test and four who had been in
thhe groups taking the dreatest total learning time completed
the course six weeks early. Eight of this group had been among
the five with the highest test scores: four had been among the
five with the lowest test scores. All statistical evidence
pointed to the fact that these students were like the rest of
the class in respect to total learning time, test scores, QPR,

SATV scores and SATQ scores.

8. What conclusions can be drawn from these findings
concerning the performance of the Midshipmen in the Multi-Media
Economic Analysis Course?

The findings of these studies present conclusive
evidence that the core materials in this economics course can
be achieved in one gemester or less by Naval Academy students
similar to those in the experimental program at a 90/80 level
of performance and that many can complete additional enrichment
material at an equally high performance level within this same
time period. The self-pacing feature of the course permits
students who require a greater total learning time than their
classmates to complete the course in one semester or less, also.

These results imply that the design of the instructional
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materials, which incorporated the sequencing of objectives, the
conditions suitable for the type of 1earning‘inherent in each
objective, and the reinforcement of correct responses, is sound.
Eliminating anv part of the design in revising this course could
rfsult in less 'spectacular student performanée. On the basis

of the findings concerning the performance of the Midshipmen,
;the Multi-Media Economics Course must be evaluated as highly
;successful in promoting efficient learning of economics by

!
students at the Naval Academny.

9. pid Midshipmen'who used audio packages learn the
objectives for these segments as well as they learned those
presented in the printed texts? How did the performance of
these Midshipmen compare with that of the rest of the class in
respect to test scores and total learning time? —

The Midshipmen who elected to use the audio tape-
workbook packages in genefal did not show great variation in
their performance on test items referenced to the segments in
the audio packages and'on test items referenced to segments
immediately preceding and immediately following the audio,
which were presented in another medium printed text.

Comparison of the mean scores of the group who used
the audio and of the rest of the class on items related to
those segments prepared in alternate media were not signifi-
cantly different, statistically or practically. on the whole,
the mean total learning time of the audio group was somewhat

less (5 - 10 minutes) than that of the rest of the class. For

-10-




one audio package the mean total learning time of the audio
group was 17 minutes less; for a diffe;ent package it was 20
minutes greater. These differences would be important to a
busy Midshipman in deciding whether cr not to try an audio

package.

10, Did the Midshipmen who viewed the films have sig-

nificantly better scores on test items related to the films?

Midshipmen who saw the films had a mean score on
items referenced to them in test 27 which was one point higher
than that of those not viewing the films. This difference was
both practically and statistically significant. The difference
in mean scores of viewers and non~viewers on items referenced
to films in tests 48 and 72 was statistically but not practi-

cally significant.

11l. How effective we?e the computer simulations?

The course included eleven computer simulations of
economic systems. Somé of these simulations are meant to
challenge the most advanced student. No conclusions can be
drawn concerning the effectiveness of the simulations, since
the computer was usually down when a student needed it. With
down time rates reportedly running as high as 80 percent for
some students, students typically had to replan their schedules

several times in order to run one simulation.
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12. What was the student reaction to the course as a
whole? What was the instructor's reaction? |

Student reaction to the course was overwhelmingly
favorable. They found it neither too easy, nor too hard and
preferred the self-instructional approach to ﬁhe traditional
lecture approach. When asked to tell what they liked best
about the course, they responded most frequently that they liked
to be able to determine when, where, and how to study and to
'decide what final grade to work for. 1In response to a request
for suggestions for improvement, they asked that more non-
mandatory seminars relating economic principles to current
policies and problems be held.

The instructor, too, was highly complimentary of the
course because i1t promoted the learning of economics easily and
well. Although he likes the lecture method, he appreciated the
opportunity to work on a move individual basis with students
which the self-instructional course afforded him. He, too,
suggested there should pe seminars concerning current problems
and policies. (As the course is designed, the instructor
determines when seminars are to be held and their topic¢s. This

may sugges‘: that "required" seminars should be built into the

course. )

13. ‘What was student reaction to the films?
Reaction to the films was mixed. ©On the one hand,
a majority of the students said that the films were an effective

supplement to the course, and that they were relevant and
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interesting; yet, a majority also reported under the category
‘of what was least liked about the films that they were boring
and a waste of time. There were other opinions expressed
which were just as contradictory. In view of this reaction,

the whole question of films should be reviewed.
i

14, what was student reaction to the audio tape-=workbooi
packages?

Forty percent of the Midshipmen elected to use any
audio~-pack:aige series., Two of them used all three of the series;
the others used one or two. About eighty percent of all the
students utilizing this medium were favorably impressed because
the tapes made learning easier for them and provided a change
in pace. Those who disliked the tapes ¥aid they could not
concentrate on economics while listening and found it difficult
to go back over material they did not understand. A majority of
those who used this medium suggested that more audio packages

should be included in the course.

15. what probleﬁs. if any, existed in the general oper-

ational environment of the course?
A self-paced, self-instructional course requires

that all materials and media be available to any student when
he is ready for them. OQperating such a course in the normal
environment of the traditional school posed a number of prob-
lems in logistics., The Naval Acadeny solved many of these; how-
ever, a few such as coping with computer down-time apparently

remain unsolved. Since the films were rented, they covld be
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shown only o1, a group, not individual, basis at a specified
time. Consequently, the content of the films was not always
congruent with that which the Midshipmen were learning. The
facility in which the films were viewed and the hours when

they could be seen were not completely satisfactory. The
security of the space in which all materials. including control
}test and student records, were stored could not be ensured.
Some breakdown in communication between instructor and students
©in respect to the scheduling of seminars and appointments was
experienced. 2All these were problems typically connected with

inaugurating a different type of course in any school.

3. STUDENT POPULATION AND LIMITATIONS TO DATA

In any detailed discussion of the Multi-Media Economic
Analysis Course, the characteristics of the sample population
who toolk the course should be considered at the outset.
Thirty-nine Midshipmen at the United States Naval Academy, 13
second classmen {juniors) and 26 third classmen {(sophomores),
were randomly selected by the Academy to take the course during
the Fall semester 1969-70. None of the students reported
having previously had a coufse in economics. Table 1 presents
the scores of the whole group on the SAT Verbal and the SAT
Quantitative, as well as their Cumulative Quality Point Rank
(QPR) as of. 9/1/69. These data reveal a fairly wide range in
all three measures as would be found in a random sample. The

difference of 82 points between the mean score on the SATV and
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