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THE ROLE OF SIMULATION IN LARGE-SCALE ISD

DR. G. P, KEARSLEY AND DR. A. F. O'NEAL
Courseware Incorporatec

The scope and complexity of major
Instructional Systems Development (ISD)
programs and the sophistication and detailed
definition of the particular ISD models
being utilized in the military have greatly
increased in the last few years. The
advanced planning and day to day management
required for such programs has become
commensurately more difficult and complex.
The interactions among the many resources,
personnel, and scheduling requirements
involved increases the difficulty of
identifying specific sources of problems
and responding to them without causing
other problems elsewhere. In response to.
this management challenge, interest is
greatly increasing in comprehensive,
real-time integrated informatjon management
systems for ISD which incorporate a variety
of flexible management projection and sim-
ulation capabilities. It is becoming
essential to give managers the tools to test
the impact of their decisions before they
commit themselves to courses of action
whose consequences are not completely
understood. This paper discusses the
nature and implications of such simulation
capabilities in ISD program management with
particular reference to two projects
recently completed under contract to
Defense Advance Research Projects Agency
(DARPA) and the Naval Training Equipment
Center (NAVTRAEQUIPCEN}.

In the context of ISD management
systems, simulation capabilities provide
two major functions: projection of
existing trends and modeling of changes to
the present system parameters. Thus, it is
possible to determine the estimated start/
finish dates for any/all tasks or events
in the ISD program. It is possible to ask
such questions as "with current personnel
and resource conditions when will the
course be finished?" "how much of each
skill or other resource available will be
used?," or "how much time of person X can
be reieased while maintaining the projected
completion date?” If a planned media
alternative is written out for some reason,
what will be the effects on the program?
For example, suppose a course being
developed has 40 videctapes specified but
the project is how running over budget.

It would be possible to explore the
possibility of replacing those videotapes
with a more economical media such as slide/
tapes to see what effect they wili have on
budget, resource utilization, and project
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completion dates, Another possibility is to
furnish the system with a desired completion
date and calculate the conditions necessary
to meet that deadline ‘including all resource

needs. With these types of "what if"

capabilities, it is possible to determine
the real cause of problems or delays. For
example, it may be found that the planned
hiring of two more instructional psycholo-
gists will have no effect on production
rate or completion deadline. With the help
of some exploration using the simulation
capabilities, it might be revealed that the
real bottleneck is in review and editing
personnel.

Simulation capabilities such as those
described above have been provided in two
ISD management systems developed by
Courseware Inc. The Author Management
System (AMS) is an operational prototype
system developed under contract to DARPA
implemented on minicomputer in BASIC (1}.
It provides a set of management support
capabilities for the design, development,
production, and ongoing curriculum mainten-
ance phases of ISD. It tracks the exact
stage of completion of each identified
course component and monitors the work-
loads, current assignments and deadlines
of all personnel. A major built-in feature
of AMS is the generation of reports which
indicate estimated and projected dates of
compietion or resource expenditures. For
example, Figure T shows a total course
projection report indicating estimated
projected resource utilization and Figure 2
iTlustrates a manpower projection report
which indicates overall projected project
completion date. If the amount of time
estimated to be reguired of a particular
class of personnel on some project activity
is altered, it is possihle to see the over-
all effect on project costs and completion
date. Thus, AMS allows the investigation
of the effects of salary increase, addition
or loss of specific personnel or classes of
personnel, budget cuts, changes in syllabus
or media, changes in project procedures,
or changes in the time frame available for -
developments.

The Computer-fided Training System
Development and Management (CATSDM) project
funded by NAVTRAEQUIPCEN (2} has resulted
in the specification of a system of programs
and databases to support all phases of the
ISD process in the military training context.
These programs are organized according to
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Figure 2.
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five major ISD phases: analysis, design,
development, implementation. and evaluation.
Simulation capabilities are specified in
all five phases; however they are most
fundamental to the pragrams in the design
phase. For example, the Media Selection
Program assists in identifying the optimal
delivery medium and ail alternative accep-
table media for each objective in the
curriculum. When available instructional
media are not clearly defined, this program
can project possible alternatives. In
cases where media changes must be made, the
program can make recommendations based upon
the instructional requirements of the
objectives. For example, the Syllabus
Development Program assists the ISD team in
sequencing and organizing the objectives,
developing course maps or class schedules.
The simulation capabilities involved here
are the projection of periods of peak
rasource utilization or of the revised
syllabi necessitated by an instructional
resource {e.g., instructor, trainer,
classrooms) being unavailable.

Thus, AMS and CATSOM illustrate how
simulation can be heTpful at many different
levels of the ISD process. This includes
the level of project administration in terms
of the effects of changes in resources on
budgets and deadlines; the Tevel of curricu-
Tum and instruction where the varying
effectiveness of different lesson plans,
media selections, or teaching strategies
can be explored; and the level of ISD models
or principles which involves the use of
historical data from past ISD efforts to

- assess the validity of proposed ISD apalysis
design, development, implementation, or
evaluation models before they are applied
to real projects.

The effectiveness and validity of
these types of simulation capabilities will
be highly dependent upon the adeguacy and
completeness of the current and historical
data bases. Thus, the current data base
must provide an accurate picture of available
resources, status of the development of
project components, specification of ISD
event sequences and their resource/personnel
requirements and jdentification of the
roles and skills of the ISD team. The
historical data base represents a cumulative
record of personnel efficiency, resource
utilization, instructional effectiveness of
part syllabi and media selections, and the
amount of time that any ISD task has
actually takem, both in specific instances
and across all occurrences. The historical
data base 1s cTeariy a very crucial factor
in producing valid simulation results; it
is also a feature which is most often
lacking in past ISD efforts. Indeed, until
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the sort of management pianning capabilities
discussed above are available, there has
been no practical way to collect such
detailed historical data on ISD efforts. _

There are a variety of general-purpose
and even of training-program-specific
simulation systems becoming available. These
are currently finding their most effactive
use in planning and training support require-
ments analysis of major programs. Among
these are such program/systems as MODIA (3),
L-cOM {4), and D0SS (5). These programs,
while they reflect varying degrees of
sophistication and power, do not offer the
solutions and suppori required for the
real-time or on-1ine management of major ISD
activities. Characteristics of the manage-
ment systems which are required now, and
which will be required in the near future,
are fairly straight forward. Due to the
compressed time frames of most ISD
activities and the great number of short-
term deadlines and simultaneous activities
being undertaken, the system must be real-
time and should support the capability for
routine data collection, project monitoring,
and report generation activities at the
same time that they support the types of
management simulation activities discussed
here. Simulation capabilities being added
to the new generation of training systems
such as the Navy ¥TS (6) or the Air Force
AIS (7) will probably meet these require-
ments.

These ISD simulation systems must have
a number of esseptial features. One
important characteristic of these systems
is that they should be human engineered
for users such as project managers,
secretaries, psychologists and ISD team
personnel, not computer programmers. A
counter-example here might be MODIA, one
of the most powerful and fliexible of the
simulation/projection systems currently
available. The use of MODIA reguires at
least two expert teams of personnel. One
team of personnel should be experts in the
system being analysed and the other team
must be specifically trained and experi-
enced in the use of the MODIA program itself.
In other words, this system, while powerful
and sophisticated is not human engineered
to the class of users invalved in most ISD
activities.

It is also important that the simula-
tion and planning capabilities be integrated
into a comprehensive ISD management system
such as the CATSDM project. Attempting to
add simulation ‘or modeling capabilities in
a piecemeal fashion can result in a Tower
of Babel from a programming and data: base
organization standpoint and typically makes



the system cumbersome and inefficient., This
argues for the general point that simulation
myst eventually be accepted as an integral
component of the IS0 management process.
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