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CRITERIA UNDERLYING THE FORMATION OF ALTERNAF1VE INS CONFIGURATIONS

TM 5-72-02 identified the operational features of a realizable

Instructional Management System (IMS) configuration. Various available

and potential means of accomplishing these operational features were

also briefly described. It is clear that an innumerable number of IMS

configurations could be formed to accomplish the operational features.

In this paper, three categories are defined which may govern the formation

and analysis of alternative configurations.

CATEGORY 1

Each configuration alternative will be computer-based. Auto-,

mation at all possible stages of the systeM will he employed to minimize

'human intervention and manipulation of the source data and of the pro-

cessing sequence.

CATEGORY 2

Each alternative configuration will employ state-of-the-art

techniques and hardware; theoretical optimality will be determined at a

later stage utilizing computer simulation techniques. All the configu-

rations will be initially formed with the intent of carrying out computer-

based instructional management for SWRL-developed instructional and/or

learning mastery systems whose characteristics can be firmly specified.

CATEGORY 3

Three types of characteristics--school (user group) structural,

test (input) structural, and report (output) structural, are described
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(Fig. 1) in this category to assist delineation of the operational

limits. of alternative configurations. The quantitative figures in these

characteristics have beell, assigned limits ranging from a practical lower

to a predictable upper. A Modal Unit is logically derived from the limits

to form a reasonable environment for alternative configurations. The

alternative configurations will be formed to satisfy the Modal Unit

requirements, and should have the capability and flexibility to he

expanded to efficiently cover the predictable upper limits of the struc-

tural characteristics. The frequency/quantity of data/information flow

in the Modal Unit are depicted in Figure 2.

Data input and information output will also occur at times other

than for standard fixed inputs/outputs (as in cases of new student

arrivals and transfers, late test data, special queries, etc.).

The interaction of these structural characteristics will be assessed

in the context of the following constraints and/or criteria.

Cost Minimization /Benefit Maximization

Either minimization of costs, or maximization of benefits and

effectiveness of the configurations is sought. Marginal costs , rather

than average or total costs, will ordinarily be considered. Since there

will be a number of alternative ways of forming one or more configurations

(and later, innumerable alternative ways of improving the effectiveness

Marginal costs are the costs of one additional unit,of production,

activity or service. They are the incremental (first derivative) costs

of increasing the volume of business output one unit.

4
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Fig. 1. School, Test, and Report Structural Characteristics
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of a configuration), marginal costs will have to be estimated to select

the best. Marginal ratio of benefits (increase in effectiveness) to

costs for each of the alternatives will also be assessed. Effectiveness

is maximized, or costs are minimized, only when the marginal ratios of

benefits to costs are equal for all the competing alternative ways

available for making marginal improvements in a program:

.if we reduce the effective payload of an aircraft by 1
in order to save $100 in the materials cost of the fuse-
lage, then we should not simultaneously spend $200 more on the
construction costs of the ailerons in order to increase payload

by 1 pound. The marginal ratio of cost to benefits should be
the same for all the various ways of increasing payload or of
increasing any other performance characteristics...we must be
sure that our dollars, or our manpower, or our facilities are used

in ways that give us the greatest marginde increase in benefits.

Unless we equate cost-effectiveness or cost-benefit ratios at
the margin, we can be sure that we are not getting the greatest
effectiveness from the resources committed to a program. No

responsible decision maker can afford to be mindless of this
simple and fundamental principle (Fisher, 1971).

Economic Worthwhileness

The service must have a utility to the users that equals or

exceeds the sum of the proper costs of making it available to them.

Financial Feasibility

The utilization of the configuration must be financially

supportable.

Physical Realizability and Availability

The components of the configuration must be physically available

or in specifiable prototype form.
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Reliability

This feature concerns the reliability and performance of the

configuration over time. The configuration should be reliable with

high Mean-Time-Between-Failure (MTBF).

Operability, Maintainability, and Serviceability

The configuration should be easy to operate and maintain, requiring

minimal user training. Aesthetics and environmental requirements should

be considered for components to be stationed at school sites. Service

and repairs must be both on a periodic basis and on-demand, and alter-

natives for carrying out IMS functions should be available in cases of

component malfunction and/or breakdown.

Flexibility, Adaptability, and Expandability

The configuration should be flexible to accommodate reasonably

alternative components to meet the needs of the moment and have the cap-

ability of expansion to meet new requirements. Rigidity of design should

he minimized. Exceptions to conform with existing industrial standards

will be explicitly noted.

Security

The configuration should have the capability to reject access

and utilization by unauthorized users. This is an essential consideration

to protect individual and institutional privacy.
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