NEW COAST GUARD SIMULATORS: OUR FOUR YEAR EXPERIENCE
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In July of 1981, the U. S. Coast Guard
awarded a contract to Sperry Corp. for two
flight simuwlators. One simulator was for a
recent addition to the Coast Guard
inventory, the HU-25A. The HU-25A, a fixed
wing Medium Range Surveillance (MRS), is a
modified Falcon 28. The other simulator
was for the HH-65A, a modified Aerospatiale
Dauphin helicopter. The HH-653A was still
in development when the simulator contract
was awarded so the aircraft and simulator
were being produced concurrently. * The
project ocfficer for the HH-65A simulator
was involved in the entire acguisition
process -~ from draft specifications to
ready-for-training date.

BACKGROUND

The U. S. Coast Guard is one of the
armed forces of the United States and
performs many peacetime functions, with the
best known being search and rescue, aids to

navigation (buocys _and LORAN}, law
enforcement {drug interdiction, fisher-
ies), the International Tce Patrol, and
ice-breaking (Great lakes, Arctie, and
Antarctic). The CG is about 3698F strong
with 6089 officers and 1996 aviators. _The
Coast Guard has no undergraduate pilot

training programs, most of their pilots
are trained at Pensacola with the remain-~
der coming wvia a "direct commission" route
from the other services. Postgraduate
pilot +training is, for the most part,
provided at Aviation Training Center (ATC)
in Mobile, Ala. ATC provides training in
the HU25A (which is a replacement for the
HUIGE and HC131l). Training is also
provided in the HH3F, the HHS52A, and the
latest addition to their fleet, the HH65A.
ATC currently operates four flight
simulators, one each for the HHS52a, HH3F,
HU25aA, and HH65A. The HU25A and HH65A
simulators were Just recently accepted by
the CG. This paper will primarily address
the HH65A simulator acquisition.

AIRCRAFT PROCUREMENT

In April of 1977, a team was formed at
Coast Guard Headguarters to acguire a
replacement for the HHS52A helicopter. The
HHE2A had bheen arcund since 1962 and was
proving economically unfeasible to
operate - hence the push to replace it.
Four candidate airframes were initially
considered: the Westland Sea Lynx, the
Sikorsky S76, the Bell 222 and the eventual
winner, the Aerospatiale 8S2366. ~Since the

Coast Guard is rarely involved in a major

aireraft procurement, they regquested, and
received, thelp from Naval BAir Systems
Command in wirtually every aspect of the
acquisition. Later, Westland and Sikorsky

356

Alabama

dropped out, and eventually AHC was awarded
the contract for 920 SRR (Short-Range—
Recovery)} helicopters. Almost immediately
after the award of the airframe contract,
work began on acquisition of a simulator
for this new helicopter.

SIMULATOR PROCUREMENT

The Coast Guard's experience has bheen

overwhelmingly supportive of flight
simulation as a cost-effective training
tool. Mr. H. K. Povenmire, the training

analyst at ATC, presented a paper at =&
previous ITEC conference which showed the

‘significant savings which had been realized

using +the HHS52A and HH3IF simulators.
Thus, a flight simulator for the new
helicopter was planned for right from the
beginning. ’

NTEC Involvement

In" December of 1977, the Coast Guard

sent a letter +to NTEC reguesting a
conference to discuss the availability of
NTEC assistance on the simulator
procurement similar +to the assistance
NAVAIR provided during the helicopter
procurement.

Several meetings were held in early
'78, with the Chief of Naval Educatiol and
Training (CNET) to discuss this assistance.
In Jurie, CNET told NTEC that the regquest
for assistance was approved. During that
same month, CNETS issued a field task
assignment to NTEC.

Specifications

In February of 1979, the Cbast Guard
awarded a contract %o Seville Research
Corp. (now Seville Training Systems) to
draft the technical specifications for the.
helicopter simulator. By July, Seville had
generated the specs and they had undergone
revision due to a review by NTEC. In
September, a specification review confer-
ence was held at ATC Mobile. Things
proceeded fairly smoothly and in October
the HH65A simulator Procuremedt was
combined with the HU25A simulator
procurement. It was felt that both new
simulators could share & lot of design
commonality, e.g., the instructor stations,
and if one contractor produced both, a
considerable cost savings should ensue.

About this same time, the Congress told
the Coast Guard to "follow A-76 policies"
in regard to the HU25A simulator, so this
created a little extra work along those
lines. The Commerce Busginess Daily release
was eventually published in December of 79.



Requegt for Technical Proposals

In January of 1984, +the RFTP was
released. Proposals were due on 3 April.
In February, a pre-proposal conference was

held at Coast Guard Headguarters. A couple
of weeks later, one of the potential
bidders, Reflectone, decided to "no bid".
In April, only one proposal was received -

from Sperry Secor, and thus the Coast Guard
had to shift to a negotiated procurement.

In May, the sole—-sourge procurement Wwas
approved and in June, Sperry's cogt
proposal came in. It was for about 24
million. This was about nine million more
than had been budgeted, so a reprogramming
effort was begun. The reguest for
reprogramming caused a few more delays
however, and it wasn't until Juné that the
reprogramming regquest cleared Congress. Oon

8 "July 1981, +the Coast Guard awarded a
contract to Sperry for two simmlators, ohe
for the HU25A and one for the HHG65A. h

The author of this paper was the

project officer for the helicopter
simulator, so the Following paragraphs will
descoribe it rather +than both simulator

acguisgitions.

Contract Requirements

The contract was for a firm, fixed-price
and ineluded a 34.5 month delivery for the
helicopter simulator. The Coast _Guarxd
agreed to provide, as GFE, the data package
for the simulator. This package was to be
provided to the Coast Guard by the helicop-
ter manufacturer, Aerospatiale Helicopter
Corp.

The  techhical specifications
probably typical for a simulator of this
type. "Best commercial practice" was £felt
to be adeguate except in a few specific
areas like documentation. The specifi-
cations requiread Sperry to provide
"training unigue” capabilities such as
"freeze®, dJdemonstrations, record/playback,
automated checkride, parameter freeze,
parameter monitoring, store/reset,
malfunetion  insertion, and control of
environment. The specs also included
requirements for the motion system, visual
system, and ride-along instrnctor station.

were

Initial Data Deliveries

In late July the first package of
simylator data was delivered to Sperry.
Delays in the Thelicopter program had
delayed _the certification flight tests
which were to also serve as the simulator
data gathering flights. Basic design data
was available, but criteria data such as
performance and flying qualities graphs had
not yvet been provided. Since Sperry was in
a “design" mode at this point, the lack of
criteria data was not yet a big problem.

In October, the author moved to
Sperry's plant and TDbecame a resident
government representative. He remained in-
plant on a daily basis for the next three
years.
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Mockup Review Conference

In November, the mockup review confer-—
ence was held. Seville, NTEC, the CG, and
gperry all met together for the first time
and created the basic conceptual design for
the new simulators. The design was partly
partly new. The Ceoast . Guard
already knew what things they liked about
the two helicopter simulators they had been
operating for nine years; things like ride-
along instructor station and CRT-driven
controls. Those things were incorporated
and things which hadn’'t proved out so well
like computer-scored  checkrides were
modified. Dr. Caro of Seville contributed
a CRT page hierarchy which has proven to bé
extremely effective and Mr. Povenmire
described the new approach to checkrides

_ which appears to have @ lot of promise.

CRT Hierarchy. The CRT page hierarchy
which was implemented crganizes the approx-
imately 158 CRT displays (pages) into a
logical {and therefore easily-remembered)
sequence. These pages are arranged ifato
nine sections with the first page of each
section, the index page for that sectien,
having a one-digit page number (see figure
1). Each index page serves as only a table’
of contents for the remaining pages in that
particunlar section. The "non-index" pages
{see figure 2) Thave three-digit  page
numbers and contain numbered lines which
provide the actual control functieon. For
(refer to figure 1) the IC and CC
{fnitial Conditions and Current Conditions)
index page, page 1, contains lines which.
list the pages in that section. Note th
first line on page 1 is: o

"@F Current Conditions"

This means that the CRT page which displays
the simulated aircraft/environment's cur-—
conditions is page 188 (the £first
digit, "1", of the page number comes from
the assoclated index page number) .
Similarly, the next line on page 1l:
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tells the instructor that the CRT page

which sghows the parameters associated with
initial condition set number one (aircraft
shutdown at Mobile BATES Field) is page
number 141. -

With this as background, you can see
how this hierarchy is used, in conijuncticn
with the CRT to provide coptrols to the
instrueter. Basically., all changes to the
simulation are effected using a five-digit
number {(address), a slash, and the desired
new condition. The £ive digit address is
made up of the index page number (first
digit}, the "non-index" page number (digits
two and three), a2nd the line number on the
"non-index" page (digits four and five).
Assume +the instructor wants to turn the
horizen "off" in the visual scene. He uses
a hand-held keypad to enter “1l@g“. This
causes page 188, the current conditions
page, to be displayed (see figure 2}. He
scans down page 180 until he sees the line:

"36 Horizeon Brightness (@-5) 3"

This tells him +that the line he wants to
change is line number 36 and that the
current brightness is level three. He then
types in "10036/8" which in essence means:
on page 1@¢, line 36, change the value to
Zeroc. When this command 1is entered, the
horizon goes dark.

Checkride. The new checkride approach
which was decided upon is egually inno—
vative, Basically, it involves estab-

lishing ten maneuvers.
then composed of up to five of these
maneuvers arranged in any seguence. Each
maneuver is made up of discrete legs which
have up to four scored parameters. The
maneuvers selected are shown in figure 3.

For example, checkride #1 is made up

of maneuvers 23, 24, 29, 3@, and 25. The
checkride therefore involves those five
maneuvers joinred by periods of “free

£light" during which no computer monitoring
occurs, Flying this checkride would
include a period of free £light during
which the student would takeoff and fly to

Any checkride is
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Figuxe 3. Checkride Maneuvers

Pensacola, holding at the Saufley VOR
{manetver 23), free flight to the initial
approach £ix for the TACAN runway 7R
approach at NAS Pensacola (maneuver 24),
free flight to the next maneuver and sc on.

Each maneuver has certain gate con-
ditions which, wheh met, enable collection
of performance data. TFor example, the gate
for maneuver 23 is defined by a latitude,
radial off Saufley and aircraft heading
(refer to figure 4). The instructor will
ensure that the student performs This
initia) free flight so as to satisfy the
gate criteria and start the collection of
data for those parameters listed under’ leg
two. The student flies all the legs and
finally meets the criteria for the maneuver
end conditions (leg 11 in this case) at
which time performance monitoring ceases

until the gate conditions for the next
maneuver are met. _
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Figure 4. Maneuver Description



There are three interesting aspects of
this design. First, after the checkride is
completed, the instructor uses correlation
graphs to debrief the student {See figure

5). Becond, statistical data such as mean
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Figure 5. Correlation Graph

deviation from optimum airspeed is stored
on digk and later transferred to mayg tape.
This statistical data will be used for
long-term analysis of general trends, e.g.
increasing tendency to fly faster than
optimum, as opposed to specifie critiques
of individual pilot performance. Last,
since the HHG65A has a flight director which
can be programued to £ly specific
airspeeds, altitudes, and even maneuvers
{e.g. holding, ILS approaches), the student
has to be prohibited from using the flight
director when he is flying a checkride.
Without +his prohibition, +the checkride
would merely evaluate how well the flight
director computer can perform a maneuver

rather than how well +the student can
perform the maneuver on his own.

During the mockup conference, the
physical arrangement of the cockpit and
instructor station was also dJdetermined.

The layout has survived virtually intact, _

Design Review

In January of 1982 the £irst design
review was held. All the normal items were

discussed, but two are worthy of note.
One, it was decided that "multiple visual
data bases" wounld be used in the same
geographic area. For example, in the
Mobile area there are four "wvisual areas of
interesgt” where hovering will be
accomplished: Bates Field, Brookley Fileld,

a helipad at the USA Medical Center and a
generic football field. Rather than
distribute the limited number of surfaces
among these four areas, four separate
visual data bases ({(which all c¢over the
Mobile area and have identical geographilc
boundaries) were built. All of these data
bases also share the same 1light point
sonfiguration and differ only in the
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iocation of the surfaces which make up the
expected landing area. In other words,
when flying from Bates to the football
field, the student first sees the surfaces
for the Bates alirport when he departsg
Bates. Then, while enroute the football
field, the instructor changes the displayed
visual scene from Bates to the football
field (this causes the student to fly into
clouds f£for about ten seconds). When the
visual change is complete, the light peoint
pattern has not changed, so the student
cannot percelve any difference in models,
but the surfaces that previously made up
the airport _environment at Bates are now
being used +o model the football field. A

figshing vessel wvisual data base was
designed which c¢an be used for hoist
training. A model of a 270 foot CG cutter

was also designed and will be used for ship
landing training. The second noteworth
item was a suggestion by Sperry's program

manager that the Coast Guard consider
purchasing a complete spare computer in
lieu of Fjust purchasing selected computer
components. This was attractive not only
because it was cheaper, but also because it
provided a computer which could be used for
developmental purposes.
~Visual Data Base Reviews

In February. the first of several wvisual
data base reviews was held at Rediffusion's

plant in Arlington, Tx. The visual models
are a mix of "library" models, or models
developed for another customer, and CG-

unigue models. At this first session, only
library models were reviewed. One inter-
egting item which was implemented .is _a
“"generic" alrpeort which can be located
anywhetre in the problem world. In effect,
this provides hundreds of wvisual airport’
data bases rather than Jjust a few "fixed"
airports. The library model chosen for the
generic airport was Sacramentoe Metro-
politan. Sacramento was chosen because it
had a single runway with dinstrumént
approach lighting on one end, a very nice
terrain environment, and nearby city
lighting. In operation, the instructor
geographically positions the generic.
alrport using CRT controls, {(see figure 6}
establishes the runway heading, etc. and
then once the student flies into the
generic airport data base, he sees the

" geferic alrport wvisual scene and can shoot
an approach and land. As an aside, note
that this CRT page also provides the
ability to fly an ILS approach to this
airport in addition to all the normal hoh—
precision approaches, e.g. VOR, TACAN,
ADF.
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Figure 6. Generic Airport Control Page

Progress Review

In March, the first Progress Review was
held. At this review, Sperry revealed that
the available data on the EHE-653 Automatic
Flight Control S$ystem and Flight Director

system was very inadeguate. After the
Coast Guard regquested this data from
Aerospatiale, who in turn, talked to their

subcontractor Rockwell-Collins, the Coast
Guard was advised that Collins did not want
to provide the data to a potential competi-
tor. However, the Coast Guard's contrac—
ting officer was convinced that the data
Sperry needed on the AFCS/Flight Director
was absolutely necessary and due to the
Coast Guard as part of the simulator data
package AHC had agreed to provide.
Eventually, in September of ‘82, AHC
provided the data.

Prainer Preliminary Evaluation

On the 22nd of March the first Trainar
Preliminary Evaluation was held. At this
time the Trainer Criteria Report (TCR) was
reviewed by the Coast Guard with Sperry.

The TCR established the baseline
engineering design of the simulator and
acceptance of that report constituted

simulator design freeze. About the only
problem this arrangement presented was that
some engineers did not use the best data
source when they prepared their TCR
sectiong, i.e. they used a preliminary,
draft version of the pilot's handbook in
lieu of the more accurate simulator data
report.
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Contract Field Services

In 2pril, Sperry was advised by the
Coast Guard that seven contract £ield
service (CFS) personnel would be adequate
for the on-site maintenance function for
both simulators. Sperxy did not feel that
this would be an adequate number of CFS
personnel, but a CFs contract was
eventually negotiated which included seven
CF8 personnel and which guaranteed 9@3%+
availability.

Visual Field-of-View

In May, Sperry/RSI was provided with
the Coast Guard's desired visual display

orientation. The orientation chosen (see
figure 7) was based on the following
rationale. The forward displays were

oriented to provide sufficient cues for
normal approaches to a running landing and
subseguent ground taxi. The quarter
display was oriented with it's long axis
vertical in order to provide hover cues.
The side display was oriented with it's
long axis vertical in an attempt to provide
cues for hoist operations.
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Figure 7.

Pilot's Field of View

Competition for Aircraft Parts

Also in May, Sperry requested agsistance
in improving the delivery dates on some
aircraft avionics units which were to be
used, unmodified, in the simulator. These
items included actwal . flight instruments.

Luckily, Cellins agreed to provide these
items early enough to support  hard-
ware/software integration, but the word to
the wise is: ‘“include simulator parts
requirements in all aircraft planning
efforts - inecluding, if necessary,

assigning the simulator a

Proxy number on
the assembly line. ’ N ’

On-Board Computer Simulation

Continuing with the subject of
simulator avionics; Sperry originally
planned tc use the actual aircraft on-board
computer in the simulator. Collins, the
manufacturer of the computer, also felt
this approach was feasible because -the
computer had a built-in test port which
allowed exterrnal inputs and appeared to be
the perfect avenue  for "stimulation".
After the simulator design began to mature
however, it was decided to abandon this
approach and to totally emulate the on-
board computer in software. The reason



behind this change in approach was that the
simulator unique requirements like freeze,
slew, geographic lat/long repositioning,
etc. all created too alien an environment
for the actual aircraft computer.

Malfunctions

About this time it alsoc became obvious that
simultaneous development of the aircraft
and simulator coreated another problem -~
malfunction gimulation. One o©of the
strengths of the current simulator program
ir %the HBH52A and HH3F simulators is the
ability to provide realistic malfunction
symptoms. With a new aircraft, there is no
historical data base which describes
malfunction symptoms. Instead the systems
have to be analyzed and educated guesses
made on what the most likely failures are.
Then an analytical attempt is also made on
the symptoms of these malfunctions.  In
this case, AHC provided a failure modes and
effects analysis (FMEA) but often the
indications were gualitative, not guan-
titative in nature and rarely was there a
comprehensive description of indication
changes over time, e.g. the amount of main
gear bhox torgue increase with a bearing
failure in the MGB. Aural and vibratory
cues were alsc sketchy. Since there may
not be any safe way of obtaining actual
data on some of +these
malfunctions/emergencies, this problem will
probabkly exist for any simulator which is
developed concurrently or even shortly
after the aircraft.

Facility

In November of 1982 the ground was
broken for the bullding which was to house
the two new simulators. Twe bad things
happened during construction. One was the
reaction pads for the motion system were
poured two inches too low and the other was
the rear wall of the high bay was too close
to the motion system. Both were eventually
resolved satisfactorily.

Data Problems

By early 1983 some data inconsistericies
and wvoids were surfacing. -A big problem
was engine trangient data.
model was available but it did not run in
real time and it only simulated .steady
state conditions. While the steady state
data was useful for building loockup tables,
ete., it was inadeguate for describing how
the engine instruments changed during a
start, hover climbout, etc. To acguire
this engine "transient" information,
tapes of instrument dynamics were recorded.
Unfortunately, the field of view had to be
sa large to include all the iInstruments
that the resolution was not good enough to
allow discernment of the actual instrument
reading. Finally, data traces which
plotted this information was obtained.

An engine math _

video_

life-threatening
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In-Plant Assistance

. .Sontinuing,

_ arP

_Another data problem was that the
avionics suite specifications often clearly
described what  Thappened when all. the

__buttons were pushed correctly but were mute

on what happened if_the wrong button was
pushed. Here's where access to an aircraft
would have been invaluable. Luckily, even
though an aireraft wasn't available, a2 lot
of these kinds of guestions were answered
using Collins' hot mockup.

During this time peried, daily presence -
in-plant of the government representative
. was +to prove extremely valuable. The
Contracting Officer and his boss had given
him fairly wide~ranging authority. He was
able to interface directly with the C(oast
Guard Aircraft Program Office (APO) at
Aerospatiale's factory in Texas. The APO
was responsible for delivery of the new
helicopters (just as he was responsible for
delivery of the simulator). Their
knowledge, experience and assistance was a
critical ingredient in keeping the simu-
lator moving along in spite. of all the
problems. Typically, whenever a question
came up on “"how the aircraft operated”, the
govi., rep. was able to call APO and get the
answer the same day.

_?;eliminary Inspection

By HNovember, it locked like combined
Contractor-Government Inspection would
begin after the first of the year. January
1984 arrived but Sperry was still not ready
for preliminary inspection. Some systems
had  been integrated but others like the
critical 1553 avionics bus were not ready
for

test. Another  problem was. the
Acceptance Test Procedure {ATP).
Acceptance Test Procedures. The ATP

~was a compilation of individual test
sections with each section bheing devoted to
a separate element of the gimulater. The
motion system had a section, the wvisual
system had a section, and all the aircraft
systems  had their own sections, for
example, fuel, landing gear, hydraulics,
eto. Since the ATP tested every part of
the simulator, the procedures it contained
had to be written before [ sF
inspection could begin. Sperry wisely
chose to have each system modeller write

the ATP sections that covered their
particular systems, but since these people
were also performing software debug and

verification during this periocd, late '83 -

_early '84, the ATP was slow in coming. It
wag eventually decided, in the interest of
time, tc begin preliminary inspection

without a complete ATP. Obviously it was
planned to test those sections which were
written first and while that process was
the remaining sections would be
By the end of March the first
sections Thad  been submitted for
government review. In May preliminary
inspection began.

produced.

preliminary



Combined Inspections. The preliminary
inspection was a combined contractor and
government inspection. During contract
negotiations, combining the two normally
separate tests, contractor  preliminary
inspection and government preliminary
inspection, into a single inspection was
discussed. The primary advantage, it
seemed, would be a savings in time and
money. Since the government acceptance
team was in-plant all the time, it seemed
that there was no need for Sperry to
conduct a preliminary inspection to make

sure it was appropriate +to¢ have the
government acceptance +team come +to the
plant and conduct their testing. It was

hoped that this approach would save szeveral

weeks. Since preliminary testing tock over
nine months, the fjury is still out on
whether any time was truly saved.

During preliminary inspection, the

simulator project officer (i.e. govt. rep.)
was aided tremendously by personnel from
the APO. These individuals provided that
knowledge of the aireraft which he lacked
and which is so essential for a good test
of whether the simulator flies like the
atroraft.

Discrepancy Reports. About 999
Discrepancy Reports (DRsS) were written on
the trainer during CGPI. An unexpected
problem which occurred during CGPYI was that
sometimes when a DR was corrected, it would
cause another problem in either the same
system or even perhaps in another system.
This was especially alarming because the
"new" problem might go undetected if the
"other system" had already been tested. Io
crder to minimize the adverse effedt of
this problem, a decislon was made to retest
all of the aircraft systems sections of the
ATP during final inspection on-site.

Reliability Demonstration

In February 1985, preliminary
inspection wasg completed and the
reliability demonstration was conducted.

Actually, the reliability dJdemo served +two
purposes. The first was to test the
reliability of +the simulators and the
second  was to give the Coast Guard

instructor cadre training in the operation
of the simulators. Since the simulators
had been operating virtually 24 hours a day
for the previous nine months, there was not
too much concern about the reliability demo
and in fact, Sperry passed with flying
colors.

on Site

In 2pril, the simulator arrived on site
in Mobile and was installed. Final
inspection began in June and the trainer
was conditionally accepted on 28 August
1985 - a little more than four years after
contract award and luckily, only about two
months after the HE-65A transition courses
had bequn at ATC, .
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Even though the project had its ups and
downs, it has two positive aspects. One is
that even though Sperry and the project
officer had their differences of opinion,
they were able +to maintain a congenial
working relationsghip and never lost their
mutual respect for each other. The second,

and most important +thing, is that by
Providing realistic emergency procedures
training, the simulator will save the lives

of Coast Guard aircrews and by providing
Tealigtic operational procedures training
it will also help save the lives of you,
their clients.

CHRONOLOGY OF EVENTS

1978
Jan
Feb
Mar
Apr
May
Jun,
Jul
Aug
Sep
Oct . i -
Kov
Dec

NTEC Assistance Approved

1979
Jan
Feb
Mar
hpor
May
Jun
Jul
Aug
Sep
Oct
Now
Dec

Contract With Seville for Specs

Specifications Finalized
EH-65A Aircraft Contract Awarded

Specification Review Conference’
Combined HU-253 & HH-65A Sim. Procrmtg

Commerce Business Daily Release
198p

RFTP Released

Pre-Proposal Conference

Jan
Feb
Mazr
ApT
May
Jun
Jul [
Rug DCAA Audit Received .-
Sep Began Reprogramming Effort
Qot o B . .
Nov R
Dec - -
1981

Technical Proposal Reovd From Sperry
Sole Source Approved
Cost Proposal Received

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nowv
Dec

Began Negotiations
HH~65A Simulator Contract Awarded

Mockup Review Conference



Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Qct
Nov
Dec

Jan
Feb
Mar
ARr
May
Jun
Jul
Aug
Sep
oct
Nowv
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Ang
Sep
Oct

Nov .

Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

1982
First Design Review
Firat Visual Design Review
First Progress Rvw/Trnr Prelim Eval

Established Field of View

AFCS Control Laws Received

Design Freeze

Began Facility Construction
1983

bata Veoids, Inconsistencies Appear

Install Wiring, Begin Hardware Install

Began Installation of Visual System

1984

Regeived First ATP Sections

Began Contractor/Govt Prelim. Inspect.

1985

End of CGPI, Began Rellability Demo
Teardown, Ship, Install On-Site

Began Finpal Inspection

Simulator Conditicnally Accepted
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COMPUTER-BASED INSTRUCTION:

Lt Ceol R. A. Gregory

ARE ¥OU READY?

Mr Oliver Nelson

Standards and Policy Directorate
DCS5/Technical Training
Air Praining Command
Randolph AFB, TX

Summary

Throughout the education and training
communities of the Armed Forces, automated
technologies are increasingly being intro-
duced. The faculties and staffs of all the
services are changing management practices
ané instructicnal strategies in response to
the addition of new computerized systems.
Impacting management, trainers, and stu-
dents, these new technologies must be intro-
duced based on defined requirements and
through well plarhed technology transition
programs. Major problems face the tradi- .
ticnal faculty and staff: changing course
designs and management procedures, develop-
ing computer literacy, obtaining expertise
to maximize technology capabilities, and
solving organizational and personnel
problems inherent with the introdudtion of
new technolegies. Historical evidence
shows that where management has failed to
estahlish user acceptance in advance of
system delivery, program success seldom
occurs. Overselling and improper training
often led to improper use or rejection
of earlier technology advances, such as
television, sound-slide and programmed .
instruction. With the advancement of micro-
computer technolegy, education and training
applications are rapidly increasing. The
new technolegy has many benefits to offer
educators and trainers, but successful
application depends on faculties and staffs
willing to accept and knowing how to use it.
In the United States Air Forece Air Training ~
Command, new training programs are being
designed for managers, supervisors, instruc-
tors, and course developers to prepare them
for the new technologies. These initiatives
are highlighted so other agencies can also
plan training interventions for their
faculties and staffs.

Introducing €BI Technology

"The probklem related to the effect-
ive implementation of computers as

instructional tools is a general o

lack of knowledge about what they
can do and how they work...(Bduca-
tors) will resist the unknown. Few
individuals are able to use tools
of which they have little knowledge
or even less uge." (Caldwell,
1982, pg 38)

Successfully introducing computer tech-
nology to the training environment is one
of the challenges facing training managers
today. While new technologies have been
introduced to educational and training sys-
tems in the past, today's managers fre- -
quently forget to review the lessons learned
from those past experlencies. They tend to.

. lnstructor ability to deliver.

78150-5001

build into their plans the same mistakes
cthers have previously made. Computer—-
based instruction (CBI) is increasingly
becoming a part of our training systems.
It is impacting students, instructors,
course designers, and training managers in
ways permanently altering their behaviors
anéd responsibilities.

The advantages of automated technology
frequently dictate the introduction and
use of CBI. Over time, technology costs
are cheaper than people costs (Reynolds,
1982). Most of the advantages of prégram--
med instruction are found in well designed
CBI...irmediate feedback, standardized
instruction, branching to meet individual
and remediation needs, just_to name a few.
The speed, volume, exportability and inter-
active characteristics of automation also
are convincing arguments for incorporating
CBI technology in a new or existing train-
ing system where these advantages are found_.
efficient and educationally effective.
Despite these and other apparent advantages,
some major problems must be solved as_plans
are made to introduce CBI technology.

Wwith the advent of automated technol-
ogy in training, management practices and
procedures are changed. Management flex-
ibility is usually compromised in such a
way the changes become irrevocable, success-—
ful use requires greater and continuous
management imposed discipline of information
reporting and processing, and reliance on
computers causes management and training to
cease when computer failuxe occuxs (TIG
Brief, 1983, pg 16). Because. of management
concern for computer utilization, course
developers tend to focus on opportunities
to use the computer despite the availability
of less costly and more effective tradit-
ional media. "In choosing any medium for
ingtruction, the designer should ask 'Which
elements of the instruction are best sup-
ported by which elements of the media?’ .
This elementary, but true, design principle
is frequently violated in the computer
medium” (Edwards and Tillman, 1982, pg 19).
The guality of automated training is a
function of course design, software, and
Further,
the quality of educational computing depends
on the software and the way in which the
use of that software ig integrated into the
overzall curriculum (Komoski, 1984).

Managers must recognize that their -
staffs may not have computer or scientific
literary skills necessary to easily accept,
manage, and use CBI systems. Much has been
written about the literacy problems facing
young people who will sSoon enter the
military {(Orr, 1983), and trainers and



educators throughout the national educaticn
system have similar problems {(Stone, 1983}.
Training staffs, including commanders,
managers, traipning developers, and instruc-—
tors, must confront these problems when

(1) developing computer management proced-
ures and practices (guldance for system
security, staff training, hardware/software
definition and acquigition, site prepara-
tion, system administration, etc), (2) mak-
ing course development decisions (selection
of instruction strategies that optimize
computer and authoring system capabilities),
and (3) affecting instructor behavior
changes (from dispenser of information to
facilitator of information transfer}. As
these issues are addressed, organizaticonal
structure and personnel classification
changes may be necessary to accommodate A
management and training tasks reguired %o
"make"” the automated system work.

Historically, managers have had
difficulty introducing new technology to
the training community. Resistapnce from
trainers has often been great, primarily
because they did not frlly understand the
purpose, process or procedures for the new
technology. Resistance t¢ change is a
phenomenon commen to most people. By
understanding a new technology and its
implications for one's environment, con-
cerns regarding changes to job tasks,
career security, and even one's self-confid-
ence can be minimzed. Purther, proper staff
preparation can promote enthusiasm fof the
change and therefore enhance the successful
introduction of a new technelogy. Many
potentially successful systems have event-
ually disappeared or sulifered from 1nappro—
priate use because managers have failed, in
part, to consider this human element.

Vvideo technology, sound-slide methods
and programmed instruction experienced
early enthusiasm from instructicnal tech-
nologists knowledgeable of their teaching
potential. Yet, in observing learning
systems today, one finds few examples of
effective video, sound-slide or programmed
instruction activities. In fact, within
faculty and staff training systems, train-
ing managers, course designers, and instruc-
tors give limited attention to these tech-
nologies. Some studies have shown that
60 percent of the micro-computers used for
training are usgsed for drill and practlce
(Training /HRD, Dec 1982, pg 10), and "only
5 percent of the hundreds of programs have
been judged to be of truly high guality,
while more than half have been judged
not worth recommending" (Komoski, 1984,
pg 244). Coursevware/scftware, designed_to -
be more than arn "antomatic page turner,”
manages student activity, directs behaviors,
tutors and provides meaningful feedBack to
stundents and instructors alike. This, not
drill and practice, is effective computer
use in training and education. A process
that helps to ensure well designed course-
ware/software for instructional uses is
programmed instruction (Edwards and Tillman,
1982), but this method is seldom seen in
today's training systems.

It is the responsibility of management
to prepare faculty and staff for the aguisi-
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"(williams,

~ - Course lefigth is 24 academic hours.

tion, delivery and use of new technologies
Bank, and Thomas, 1284). Within
the Air Training Command, the technical _
-training community recognizes the need to,
prepare its faculty and staff for CBI tech—
nology. WNeeds assessments conducted at
Sheppard AFB revealed reguirements for
training Rir Force and Air Training Command
‘personnel in ‘computer-based training con-~
cepts. Pexrsonnel were not familiar with
_CBI technology, computer literacy skillis
were low, and many staff members resistant
to lntroduclng CBI to. their training act-
Avity. Existing faculty and stdff training

..programs did not address managemént, course

design and instruction issues relative to
_automated technologies. Courses on 1nstruc—
tional systems design, management of
lnstructlonal systems and ingtructor train-
ing were noticeably void of. information on
automation., Based on these findings, -
emphasis was given developing and revising
faculty and staff tralning programs to
prepare personnel for employing auntomated
training or training management activities.
in their work environments.

New Programg

Working in coordination with the USAF
Ocecupational Measurement Cebter and the
Standards. and Policy Directorate, DCS/
Lechnlcalnmraln;ng[ Air Training Command,
Randolph AFB, Texas, the Sheppard AFR
staff initiated development of three train-
ing programs giving emphasis to manager,
designer, and instructor needs in the field
of CBI. Inh addition to and concurrent with
this action, staff training was cbtained
through other gyovermment Agencies, contrac-
tor -services, and workshops and seminars
" available through the conferences of pro-
fessional societies. The three courses
being developed by the Sheppard staff,
however, are to serve sgpecific needs for
faculty and staff persoinel who must teach
and manage Air Force’ training systems
employing CBI technology...and these needs
go beyond those serviced by ﬁra;n;ng avail-
akle through these other sources. The
following is a synopsis to each of these
three new/revised courses.

Computer-Baged Instructiol (CBI)
" Staff Orientation Course

This course is designed to train
commanders, division chiefs, branch chiefs,
training developers, and other Air Force
and Department of Defense persoanel on CBI.
The scope of training includes familiariza-
tion with computer processes, CBI applica-
tions, management concerns involving CBI
systems. The course provides field trips
to selectad agenc1es and organlzatlons_
that use computérs in support of instruc~ -7
tion and training management functions.

Computer-Based Instruction (CBI)
Desmgner course o T

b

The CBI Designer Course will provide
training to Air Force and other Department
of Defense personnel having CBI development
responsibilities. The scope of training
includes computer familiarization.
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computer operation, instructional system
development principles, programmed instruc-—
tion, computer assisted instruction (CAT)
planning, CAI development techniques, and
CAI lesson production. Projected course
length is 160 academic heours.

Technical Training
Instructor Course

This course, when complete, wWill
train USAF instructors entering technical
training systems. It will be an updated
version of the current 27-day training
program now taught at each of the six Air
Training Command technical training centers.
The revised course will introduce the
technical training instructor to CBI tech-
nology through embedded CAI application.
New lessons are being added which will
develop the instructor's CAI terminology
and application skills and prepare the
new instructor for teaching/managing
gtudents in a CBI environment.

Conclusion

New technologies are being delivered
to education and training systems across
the Armed Forces, and their success hinges
on a trained and accepting audience. It
is the objective of the USAF Air Training
Command’s technical training community
to ensure these new technologies perform
as advertised when introduced to the Air
Force envirompment. They will, if the
faculties and staffs are prepared to
receive them., Implementation of Air
Training Command's three new training pro-—
grams is proiected for late FY 1924,

These new courses will provide the aAir
Force community with instruction preparing
managers, course designers and instructors
to effectively work with CBI. New faculty
and staff training policies have also -
established reguirements for selected
personnel to receive CBI training. Through
new courses, use of training from other
sources, and regulatory reguirements fox
faculty and staff personnel to receive
training, the faculties and training staffs
of the Alr Training Command will be ready
for CBI. .
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