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ABSTRACT
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I. Téchnical Traifiﬁg

The vast amount of tc-zchn'i cal training in specific cc-
»cuhlational gkills within the ammad forces is conducted to
insure thal adeguate nunbers of well-trained persamel are
available to éccorlwp.'.i.:i.sh the tremendovsly coiplex job of defend-
ing the nation. Any view of amred’ forces trainiﬁg progrems mist

be taken with that in mind---lthe armed forces conduct training as

a means to assure the accomplishment of a specific mission.

| The vse of communications madia in military technical

-

training ranges from such rudimentary tools as the chalkboard
‘, — to the very sophisticated computer. This report discusses the
o following broad areas:

a. traditional audiovisual media

: - b. television
H » ] . 3
c. the techniques of programmed learning and instructional
systems developrent
d. the use of computers
The scope of the use of traditional audiovisual media (filns,

audio tapes, slides, transparencies, etc.) is difficult Lo depict.

Since World War IT the military sevwvices have depended greatly
on such tools of communications for their training programs. As
an exanple of the amowt of effort and mateiial that goes into

training, Ft., Monmouth, New Jersey, produced more then 13,000

“transparencies for the overhead projector for use in its training

%At the time this report was written (January 1969) Lt. Col.Hitchens
was professor of instructional communications at the United States
Air Force Acwcdemy. He is now executive director of the Department. .of
Audiovisual Instruction, National Education Association.
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program in a recent academic Sgear. In a recent year, Lackland
Aix Yorce Base produced nore than 1,500 training dc-:‘vioas of
all kinds, and Keesler Air Force Base produced 4,000 graphics
(flip-charts, posters, etc.) The inventory ih each of the
armad forces of such conmunication devices as overhead pro-
jectors, 35 mn slide projectors, and the like, runs into the

millions of dollars. These devices are used nut only in the

' formal training conducted by Continental Anmy Command, Alr
Training Commend, and the Naval Schools Command, but alsgo in
on—-the—job and follow-up training on shipboard in the Navy and
the various operational sites in the Amy and Air Force.

A typical militaxy classroom is equipped with at least one
wall of chalkboard, a projedtor screen, and an overhead projector
(see illustration, page three). Cencrally, equipment for the
projection of 2 by 2 slides and 1:6 min motion picturcs and a

} complete array of visual materials are available on request.

Each of the services has an instructor-development program,
which includes formal pre-service training for the military

- instructor. This training may be conducted at one central school

' . facility (for exanple, the Academic instructors' Course is re-—

guired of each Air Force ROTC instructor) or an individual
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base~-cr-unit-level course. Without ekception, training in
the use of these conventional AV tools and materials is a re-
quired part of the course. Each of the services has a system.
of certifying the competence of the graduating instructor,

usually by issuing him an AV equipnent. pperator's license.




‘Television ,

Television is no longer a new medium of instruction within
the military services. The Navy and the Army eyperimented with
the usc of television for various training purposcs as early as

1049, The Army and Navy training establishment, or civilian

institutions under contract with Départmant of Defense, pioneered
research in the instructional uvses of television. It would be
nice to report that the television applications to training in
the armed forces have been very carcfully sclected. Such ig not'
the casc. |

The development of television hag evolved in the same manner
within the military services as it has within fhe civilien sector.
Its introduction into training has occurred for reasons that range
from seeking solutions to variovs training needs, to satisfying
thé felt needs of responsible individuals in the training process.
For instance, the very large television distribution system which
serves US Amy's Continentai Army Cormand (CONARC) was introduced
to achieve standardization and nore effective training methods in
the technical tréining of Army enlisted men. There are presently:
12 regional television production centers within CONARC which
annually prodube 1500 selected segments of courses on video tape

for distribution to training programs at 26 CONARC posts. The




largest distribution system consists of 30 channels used in

training at ¥ort CGordon, Georgia. Over 200,000 programs are

transmitted ammually on this closed circuit educational tele-

vision system in direct support of USCONARC training. An
added benefit to Axny training is derived from the CONARC
TV System in the increased production of low-cost Army-wide
t?:aining films (FY69--~150 reels) using television techniques
and transferred to 16mm kinescops film.

Currer :ly the most exploited television capability is
the providing of self-confrontation for studénts in instructor
training., The small portable televisiop record-and-playback
units provide a very powerful means of allowing a person "to
see himself as others see him."

The large television production systems have usually been
established to provide experiences for the Iri].itajry classrocm
which could not be provided in any other way. For example, the
brirging of a "xeal Eint—:" missile firing from Cape Kennedy into
the classrooms at Radstone Arsenal, Alabama, was not possible
before television. Since 1959 the television production facility
at Redstone Arsenal has grown into one of the larger production
centers in the Army. Similarly, the Air Force's Lowry Air Force
Base introduced television into its technical training program
in 1958, and it has since evolved into a large multi-faceted

.

television production facility.

6




Part of the carly cvolution of television was to exploit

its rapid recording capubilitics-—even bhefore the advent of
videotape. In the late 1950's the Aray Pictorial Center
developed a tedmique of miking quick release films using
kinescope facilities. This use of television capabilities con-
tipues to the present day, allowing rapid producﬁion of audio;
visual programming through the television medivm. In 1959, an
entire course in Basic Electronics was produced on an experimental
bagis at Lowry Alr Force Pase. After demonstrating its effective~'
ness for technical training, the recorded materials were trans-
ferred from videotape to film and distributed to other Air Force
technical training centers as films.

At present, the Arny, Navy, and Air Force employ television
extensively for training. Typical uses of television include:

1. Recording of dangerous or otherwise inaccessible phenonena
for playback in the classroom. |

2. The demonstration of manipulative tasks.

3. Introductory lectures on subjects ranging ffom technical
to non-technical. |

4. Enlargement or image magnification for demonstration '

purposes.

5. The aforementioned instructor training.

-
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The administering of tes ts live through the television medium
has been accomplished in several instances. Also, somez use
of the television medivm has been made to lead students lock-:
step throuwgh prograar'.‘ed sequénces .

One of the most unusual and innovative uses of television
is the Navy's PIAT System (Pilot Landing Aid-Television) .
Television cameras and recorders on aircraft ¢arriers monitor
and record every aircraft landing. This enables the pilot and
his supervisor to replay every detail of the landing—-a superb
too). for performence inprovement.

"In assessing each of the separate ser'vid"-as' role in the use

of this medium, it seems that the Amuy has consistently played a

highly dominant role in the developmenc of television for instruction.

Most of the early research and experimentértion that was accomplished

was done either within the Army ox under its auspices.
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Prograwned Iearning

The prograwrad learning moveseonl within the Armed Forces
got its biggest boost within the Air Force, and not quite by'
accident, BSoon after its inception in 1947, the Air Force
exerted a significant effort in human factors research; it
asserbled a large nuber of highly skilled educational psy-

chologists in dispersed research laboratories located at each

of its training cenlers. Such people as Gagne, Lumsdaine, ,

Crowder, Evans, Homne, and Glaser (all prominent behavioral
psychologists today) worked in these leboratories. Much of
their best thinking and nahy of their greatest contributions
to the.progranmad leaining movement cane during their tenure in
the Air Force. Unfortunately, these research and developrent
laboratories were eliminated and the training research reduced
in 1958, | N

In 1961 the Air Force's Aif Training Command (ATC) introduced
the concepts of programmed leafning into its technical training
programs. The use of these techniques inwolwe {4 systematic
eva;uation of the entire training process. As a part of this
effort, AIC established Instructional SyStenlreveIOpment Tearns

at each of its technical training centers. These teams analyzed

entire training segments and restructured courses in programmed

e

. L

r




o

form. This effort evolved into the Instructional Systems
concept which all three armed services presently emmploy.
Table IV depiclts the commonly agreed upon steps in systews

analysis which the Anmy, Wavy and Air Force use at this time.

Table IV

INSTRUCTIONAL SYSTEM DEVELOPMENT STEPS

1. Collect job data and amalyze.

2. State training objectives.

3. Design: Content, Method, Media.
4, Construct course.

5. Field Test (Includes evaluation).

6. Implement.

Although the first course used for experimenitation in each
service's innovative surge was Basic Electronics, the courses in

technical training which now employ prograwved instruction run the

~ganut from Electrical Theory, Applied Rerodynamics, Mathematics,

Physiology, Mechanical Principles through various specific pro-

‘cedural tasks and such mundane subjects as first~aid. In a few

instances the programed materials are asedl as the gole wehicle

 to accorplish the training. Virtually all of the programed

10°
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materials at this time are in tesxtuval form.

The'gxbwth in the use of programed instruction (PI) in the
Air ¥Yorce is depicted in Figure 1. Although a steady grawth.in
its vse is shown, PI has not been the pemacea for training that
the early entﬁusiasts predicted.

One of the.nost effective applications of prbgran@d learﬁing
has been in the school program of the Army Security Agency at It
Devens, Massachusetts. The systematic analysis that was made of
jobs and tasks in the field resultgd in significant changes in
training and in the Military Occupational Specialties (MOS)

descriptions. The training'managers at Ft Devens succeeded in

- changing the MOS descriptions based on their findings during the

task analysis.
CUxiently the Deparlment of the Anny has initiated a five
year program in all USCONARC schools and'army training centers
to redesign ciisting MOS producing courses, functional courses,
career courses and Army Subject Schedules, based on techniques
- of systematic analysis.
The Memphis Navy Air Training Center has introduced prégramed
Ainstruction rather extensively. Twenty-five courses use some
programed instruction materials. As of Fall, 1968, 411 PI

booklets were in use; an additional 33 weie completed and ready

11
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for use. Training managers at the Mcowphis Training Center have
reduced training time by twenty-elght percent after introducing
PI and have saved 235 nwﬁ years in 1968 alonza. Table V depicts
some statistical data which was accumulated at Marphis. The
costs shown seem to agree with those costs and savings which have
been piblicized by ezperimenters in civilian institutions and
industrial training. In the Naval Schools Comnand, sfﬁbol learn-
ing has been piogramed for electronic maintenéhce training, and,

{
as a result, has moved out of the classroom to "homework".

Table V
. PROGRAMED INSTRUCTION DATA

Naval Air Technical Training Conmand

Arount of programed instruction time savings - 43%

Amount of programed instruction required'to save one contact hour -
2 1/2 hours .

Cost of producing one hour of P. I. —~ $278 (direct labor)
Cost of producing 2 1/2 hours -~ 2 1/2 x $278 = $695
Airman 3rd class hourly pay rate = $1.36

Nurher of student outputs required to amortize 2 1/2 hours P. I.
in one year = $695 ~ $1.36 = 511

Quarterly rate of production, 60 programmers = 78 conventional hours

' Programer manhours per instructional hour - 78

13
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Similar developments in the use of programed instruction

haﬁe occurred within the My, Al Fort Rucker, Alabama, the

United States Army Aviation School redesigned the entire Helicopter
Instrument Flight Coursc by converting academic inst-;uction to
p:;og:famad format and adapting the techniguz of programed, self-
paced ine';-truction to the flight and synthetic flight tra:i.ning;

This redesign resulted in a significent reduction .in ocourse length.

The Primary Helicopter School, Fort Wolters, Texas programad the

entire portion of the primary helicopter course. In both instances,

programed materials carry the entire instructional load. At Ft
Sam Houston's Medical Field Service School, approximately 300
contact hours contain some use of progrémd instruction materials.
In the Ammy's Signal School at Ft Monwouth, New Jersey, 44 ‘courses
out of a total of 158 courses are using programed instruction.

The San Diego Naval Training Center initiated a three week
programers course in order to develop programing talent within the
Navy. By Fall 1968 ten programmers ﬁad been produced--and efforts
in one school had resulted in twenty~four completed prcrjrami ;
eight.mre were in production; end seventy-five oou.fse houxs had
been replaced by the completed programed instruction packages.

The school in which this effort was couched‘was also re-writing all

of its course objectives.

14
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The best chaiacterizatién of the effects of programed
instruction throvghout the Armed Forces was stated by the
educational advisor to the San Diego Service School Commandant,

"PI has coused a 'cleensing' of the curriculim." He meant that

the systenatic analysis of training needs and procedures induced

by programed learning methods was very healthful. All of those
persornel. in Armed Forces Training contacted by the investigator
were generxally enthusiastic about the potential, if’pot demonstrated,
effects of programed instruction in making military training more

productive. The general time saving of thirty percent is typical

\ of military experience.

The most significant problem with the introduction of programed

e instruction has been the fact that its use generally means the loss
of the "lock-step"” schadu}ing and control of students which is
normal in military training. As a result, it is difficult for the
personnel :ystem to acconmodape itseif to irregular production of
skilled graduates frém training courses. 2As indicated abowve, the
Ft. Devens experience of re-writing job descriptions (a combined
effort by the trainers and personnel managers) demonstrated a lhene-

ficial procedure that can be useful thrbughout the Ammed Forces.
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Mud ti-Media Packages

One effect that can be attributed to the introduction of the
systems analysis technicuz to military training programs has been
a fresh look at the way in which conventional media are employed.
Navy and Air Force heatquarters staffs both indicated that the
development of slide/tape instructional packages has made a
significant contribution to their training prdérams. The gkills
involved in Navy pilot proficiency lend themselves to this technique.
Iﬁ.fact, these sound slide packages, prepared by civilian contract |
firms, are extensively used in Naval aviation. KeeslervAEB hag
also introduced a large number of slide tape/ packages.

The EDEY (commercial name, from educational excellence)
Multi»ﬂbdia'Controlled,Systenthas been employed in driver training
in both the Ammy and Air Force. The heart of the system, the pro-
gtanming console, permits the instructional programmer to carefully
control the sequence of visual and awditory stimuli to which the
students are exposed. The system is a "closed loop" in that student
responder stations are integrated into it and determine the direction
that the program moves in each instance. Again, the Armed Fbrces 
have used this system to satisfy a specific training need--driver

education leading to the safe operation of motor wehicles. The Air

16
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Force plans to introduce this system with a packaged driver

education course (all the necessary softwarxe in addition to

the hardware) at most of its bases which have large personnel
populations. Two ycars of feasibility studies have éomonstrated
that this systeﬁlwill, in fact, significantly reduce motor vehicle
accidents.

In Decenber 1968 the United States Anmy Infantry School,
Fort Benning, completed a six months operational report on the
effectiveniess of the EDEX Instructional Systems. The recomrendations
contained in this report will be used as a basis for the possible
extension of EDEX within the CONARC school éystemi

A similar evaluaticn is being conducted by the Air Force under
the aegis of the Ingpector Ceneral's office. ﬁinally, the’use of
the device for training is being explored by other governmental
agencies, such as the Internal Revenue Service, wi#h.Air Force

assistance.




‘Uses of the Conputer
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As in th2 case of the Adr FOJ:C’G'E’; idontification with. the
developmont of instructional systems and programmed leaxning,
and the Auny's identification with the development of television
for instruction, the Navy seems to have the primary thrust for
the development of computer uses for training in the Armed Forces.
Most of the credit for this image goes to the major research and
development projects being accomplished at the U. S, Naval Acadeny,
but several other activities within the Navy are using computers
within the general training context,

Computer’ Managed Instruction atierpts to exploit the computer's
ability to handle large amownts of data. A practical development
of this mode is occurring at the Naval Air Technical Training
Center, Memphis. Here the computer nﬁnages students' progreuns
through carefully structured learning'sit‘uations. Besides
managing, the computer teaches the student in the tutorial mode
and exposes him to in‘dividual audioxds@ devices and programned
instruction bocklets. The employment of this training concept
has the potential for large, irr;t‘ediate payoff since this Center
has é student population of '40,000 per year (14,000 at one time).

Although the Navy seems to have captured the leadership at
the moment, all three services have been interested in the

developrent of the computer within the context of the man-machine

18




interface for years--spacifically for training. Some activities
within the Army and the Air Force have'promise of great effective-
ness. The tutorial mode is belng used within the Amy at Fort
Monmouth, New Jersey. Basic Electronics training has been
conducted on an experimental basis to determine cost effectiveness
of CAI. The ipitial study resulted in no significant differences
in student achicveoment, but did achieve a tine saving of eleven
percent. The rescarchers concluded that if a‘twenty percent saving
of course time could he made, CAT would be cost effective.

Thé Army's Quartermaster School has undex development the
simulation of real life logisticallsituhtions on the computer.
At Fort Benning, Georgia, the Ammy's Infantry School uses on line
teminals with gaming information in oxder to teach strategy and
tactics, A long-range Automatic Data:Processing Systems (ABPS)
Master Plan for the USCONARC schools system has been daveloped
to satisfy its schools' academic and administrative mission.
This plan is open ended to permit reviéion as necsssary to insure
that it stays in.harmony with computer technology development in
the school academic and administrative fields.

The Air Force is conducting a project aimed at exploiting the
computer to teach the skills neceséary to operate it. This project
is associated with the massive buy of so-called Phase II Computers

- (Burroughs 3500s) for use throughout the Air Force. The development

19
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of software for tﬁis project is under contract to Systems
fﬁwelopmbnt Corporation.

An carlier project for the Air Defense Command was the
developrmnt of a compuler capehbility to handle tle presentation
of training sequances to train oparators of the BUIC (Backup

Interceptor Control) air defense system. This effort was

accomplished by contract with Systens Developmont Corporation and

was eminently successful. The Durroughs 3500 Operator Training
Project is a refinement of this earlier effort.

The longest continuous project for the developnant of

computer use in education is Project PLAIO at the University of
Illinois. This projéct has been funded repeatedly by all three

(&/ services, and has provided a great deal of basic information
concerning computers. : | ’

- The most effective use of'the éoméuter to control student
responses noted by this investigator was at the Army's'security
school. Here a dedicéted CDC Computer is employed to present
both Morse code iﬁformation and typewriter keyhoard displays to
develop a simltaneous ability to the stulents to type Morse
code responses. The classroom in which this training takes place
is equipped to accommodate approximately thirty students at in-

dividual carrels. This project is in the advanced development

-
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stage and has processed more than 400 students quite success-
fully. The project manager cited the folloaing advantages:

a. The conmputer based code trainer provides for individual
{

differcnces in temns of quantity, quality, and rate.

b. The teacher can discriminate between typing errors and

perceptual errors.

¢, The cogm tive perception rate of the student is stored

and easily hand] ed by the computer.

. 'd"




Simulation

One sphere of training activity in which the military is
distinctly different from civilian education is in the use of
simulation: p;oviding a student training environmernt similar
to the actual 0perations the student is 1eérning will occur.

An obvious example was the éeveloPHGnt of the Link Trainer to
support pilot trainiﬁg during World War IT1; the Link Trainer;
improved since World War IT, is still with ﬁs. Many more
sophisticated simulators have been developed and used since that
time. Most expensive simulators are normally asgociated with
weapon systems (aircraft, missiies, submarines, space vehiclés)
and are usually provided;by the contractor at the time that  the
system is perfected and delivered. It is difficult to determine

the exact number of simulators of all kinds that the Axmad

" Forces presently employs. However, in Navy aviation training

supporl alone there are presently some 215 mejor simulators in

use and approximately 2,000 smaller portable simulators.

In the Navy, simulators are controlled and provided by the

~ Navy Training Device Center. This is a centralized activity which

has not only the logistical and distributive job, but also the

research and development responsibility in support of Navy training;




Incidentally, the Army Training establishment makes considerable
use of the Navy Tiaining Davice Center's capabilities to manu-
facture and distribute various devices for Aumy training. Thé

Alx Torce generally manages ifs major training simulators within
the Air Training Command, and does not depend on the Navy Trainirg
Device Center. |

One interesting attempt to simulate the oﬁerational environ-
ment is the "captive helicopter" used in Army aviation training
at Ft. Rucker, Alabama. In this instance, a light helicopter was
linked mechanically to a fixed éround control apparatus and was
found to be a very useful way of accomplishing some flight maneuver
tfaining for Ay aviation student helicopter pilots.

Simulators are used a great deal in the development of crew
skills such as pilot and air crew, submariﬁe crew, deck crew, tank
crew and other performence skills in all £hree sexvices."An entire
ship has been reconstructed on land at Treasure Island for training
in fire control procedures by the Naval Schools Comnand. Also a
oompletely free floating Shipis hull is used to train damage conttol
technicians in emergency shoring of the ship's hull and structure
during emergencies. In the latter case, a failure by the trainces
results in a éoaking as the'hull takes on more water—-a very practical

-

simulator.
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The discussion of simulators would not he complete without

some mention of the use of the digital computer for this purpose.

Some work is being accomplished in the area of mathematical repre-

sentation of physical phenomona and allowing students to mani--

pulate this data in a computer interface.

24
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II. Pre-commissioning and Professional Training | (,ZC@Q
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Introduction

The Ammed Forces conduct education and training solely to

4.

satisfy the need for effective manpower to support the nation's
defense. Therefore, they consider education and training as a
sub-system within the personnel structuré. The Anred Services
have formsd si.nu',,lar organizations for satiéfying their education
apd training needs: the Naval Schools Command, the Cohtinel'x'tal
Ammy Command, and the Alr Training Command. Although these
training commands are thought to be the only centralized train-
ing functions in each service, that is, in fact, not truve. The
problem of interface between the educatibn and tra.{ninq activity
( and its "customer" activity is very much in evidence in the Armed
i | " Forces. TFor example: the Air ¥orce's Air Training Conmend (ATC)
trains jet engine mechanics to a specific level of competence.
To date, it is rare for the Strategic Air Commend, Tactical Air

Comnand, or Air Defense Command to employ the product of the

technical schools of ATC without significant tramsitional or

on-the-job training (OJT). Both the Axmy and Nax.fy confront
similar problems in their tedhnical training; training is con-

ducted at all levels of orgenization, in efforts that range from

very informal to highly fommal degree-granting schools.

-
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Reclipients of pre-comiissioning, gradvate, and professional

-

training are generally officers, and the technicsl training student

population is mostly enlisted personnel. While this distinction
is not absolutely clcar-cut, the investigator makes it in oxder
to organize his observations. Thiz monograph (first of three)
describes the instructional technology in officer training of all

kinds within the military services.
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Pre--Conmigsioning Training
Within tﬁe Armed Forces the two largest facilities for

developmznt of Commissioned Officers are the Reserve Officer
Training Corps progrems of the:Army, Navy, and Alr Force, and
the three Service Academies. (I am told the Ariy's Officer
Candidate Schools produce mofe officers than West Pﬁint.) The
“service academies (Navy at Annapolis, Army at West Point, and
Air Force in Colorado) are accredited undergraduate academic
institutions. They are very similar to civilian colleges in their-
curriculum development and menagement; they are dissimilar in that
their curricula tend to be more broduct oriented than the normal
liberal arts collega.' All three institutions have developed the
uses of traditional instructional technology in parallel with the
'grow£h of technology in American education. In fact, several
technological innovations have originated Within these service
jnstitutions. For example, the first use of the chalkboard in an
Arerican college was at West Point. At present, such traditional
audiovisual media as the overhead prbjector, slide projector, motion
picture, and language laboratory are thomoughly integrated into the
’instructional process in each of these insfitutions. Table I provides
a comparisoﬁ listing of the nuders of films and other conventional

audiovisual equipment and materials presently in use at each of the

™

acadenies.
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TABLE I

L%

AV EQUIPMENT AND MATERTALS AT THE SERVICE ACADEMIES

USNA USMA USAFA
16 nm Films in Library 3310 940 2825
16 m Motion Picture Projectors 187 60 96
35 mﬁ Slide Projectors 79 8l 126
.35 mn Slides in use 2000 26,169 13,280
Overhead Projectors 244 290 280
Film strips in Library . * * 450
o [ Film étrip projectors 12 . 28 32
J o Tape Recorders 106 75 130
Kdio Tapes in.Library 11,613 3,100 803
Video Tape Recorders 4 7 '8
Video Tapes in Library 250 670 300
Opaque Projector 52 13 30
- TV Receivers/Monitors 26 375 150
* 3 2

TV Large Screen Projectors

*Not available
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All the services have accepted the overheesd projector as a
basic instructional device. This device, in particular, was in-
vented several ymacs ago by the Navy's Training Devices Center
to serve the military instructors' need to face their students
file presenting infomation. Since its initiation into mi.litary
training, it has become almost as commonplace as the chalkboard.
The academies reflect this same pattemm of using the overhead pro-
jector in nearly every classroom. For insténce, the Air Force
Academy provides 280 owverhcad projectors to serve approximately
C 300 teacl.ing stationé.

The motion picture is used a great deal for instruction.

o From Table I, the extent of use can be generally gauged on the

basis of nuders of film and projector holdings at each institution.

Similarly, 35 mm slides and awdio tapes are an integral part
_of the instructional process. The production of these photographic
'g ~ slides runs into the thousands each year. Audio tapes, while

g primarily consumed in support of the 1angﬁage laboratory, are used

fb; such other purposes as recording of student and instructor

é \ presentations and providing recorded musical and Qramatic selectiqns

i in vaiious classes.

i The newer media-~television, programmed learning, and computers--—
are each being usad énd/or excerimented with in the academies. The

' Naval Academy is attempting to develop a breakthrough in the uses




of the computer for learning. In a "Multi-Media" project which

is funded in part by the U. S. Office of Education, a systematic
structuring of the learning process' has been undertsken. Under
contractual arrangements, commercial firms are developing three
conplete wdargraduate courses: Economics--Sterling Institute; |
Physics~New York Institute of Teclrm.o’logy; Memagement Psychology-:~
Westinghouse Learning Corporation. '

Also at the Naval Academy, a tutorial mode experiment in
, computer assisted instruction {(CAT) is under way. the courses
being developed for CAL are Thermodynamics, Elcctricai Science,
Modern Physics and Basic Rugsian. At the moment, one classroom
with twelve fully equipped terminais is in use, (see illustration,
p‘age seven) with an additional classroom having eighteen terminals
to be pi'ovided this academic year. 'F‘J‘na’lly, at Annapolis, the use
of the computer in the problem-solving mode is b:-eing exploited with
seventeen teletype terminals to support elevén courses. Ten of
these terminals are clustered in a classroom--the other seven are
located conveniently for faculty and staff use in problerﬁ solving
and course development. |

The complexion of training in computer sciences a’ both West
Point and the Alxr Force Academy is similaf. Both institutions are
ooncerned with the question, "What does u commissioned officer need
to knuw about the computer sciences to serve his country successfully

for the next 35 years?" West Point provides for both the learning
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of computer languajes and the manipulation of electronics haidw
ware in the currieulum. he Air Force Academy treats these two
aspects of compuler scienoes, but with most enphasis on languages
and less emphasis on student interaction with hardwere.
The introduction of progfanned learning into the curricula
of the service academies has been slow. Generally, programmed
learning has been used to satisfy remedial needs with the cadets
and.midshianH, e.g. remedial programs in basic Fnglish, Mathematics, -
and Map Reading. The Alyx Force Ncadery mails both English and
Mathemaﬁics programmad texts to entering students to complete
before their arrival, Tt found this technique iﬂproved:the verbal
and mathenmtical skills of entering students who were weak in these
£=1 areas. The Naval Academy and the Air Force Academy have prograrmzd
\ ,
. | . gome out-of-class, or homework,activities in such subjects as
Financial Management, Place Identification in Geography, Operations
Reseaxch, Electronies of Weapons Systens, and Principles of Physics.
The use of television within the Academies has paralleled

that of civilian institutions in the past ten years. ALl three

institutions are still exploring +he medium with the hope of some
significant breakthroughs in its use. Few complete courses are
being taught through the medium. Generally its ability to enlarge

. .and reduce visual phenomena and provide everyone a front-row seat




at demonstrations benefits most students. - The Alr Force Acac’lerﬁy
introduced the .'mstruc’co:r.mcéntexed concept of TV progran. produc'cioﬁ
(letting the teacher menipulate all of the avdiovisual inpubs into
a television progrem by himself) in 1961. This innovation led to
such devices as the Ampex Video Trainer, a sé].fwcol'ltaj:ned ; portable
TV record and play-back wit. Television usage at the Ngval Academy
has undergone late development in the Naval Science Department and
is only now begimming to enjoy wide-spread use.

The language laboratory is the only identifiable effort to give
studenfs ‘acoess to information in a dial-access or rénlotemacoess |
mode. Even here students generally use the laboratory only under
the direct control of a live instructor. The Departments rarely
mzke the laboratories available to the students outside scheduled
classroom periods.

Some innovations in facility design are in process. The mobility
of the Teletype temminal is being exploited to provide cadets with
relatively flexible acoéss to tﬁe computer 'programs at West Point.
At the Naval Acadeny, the Multi-Media and CAT projects are evolving
new]..y designed learning carrels (see illustration, page seven). At
the Aix Force Academy, the need for more flexibility of scheduling
caused the design of some iﬁternedi-at&sized rooms (76 seats) wheﬁ
the new acadenmic faci lities were construckted. The architect dubbed
these rooms "iectinars" (for lecture-seminar, see illustration, page

-

ten).
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The jssues and trends which seem prevalent at the servide
academies are the same ones occurring at civilian colieges end
universities: .

1. 'The individualization of instruction is recognized as

Qegirable. However, tradition mitigatesragainét the'breakdown
of the very favorable stuﬁent«instructor.ratio,(less'than 20 to 1),
which prevails at the academies. Because it is felt that control

of the inteliectual, social, and character development of these

: officer-leaders must remain in the hands of professional officer-

teachers, the surrendering of the instructor's prerogatives is
difficult to accomplish. Obviously, increasing the use of machines

and media seems at cross purposes with this human management of

) learning.

2. Standardization of instruction would seem to be enhanced

by more use of the communication media. The issue at the Academies

is not standardizatibn, but the proper balance between the enploy-

ment of media and the human teacher to continue satisfying the
requirenments of the accrediting agencies. The academies musﬁ main- -
tain a balance between becoming "trade schools" and keeping enough
of a general education thrust to the curriculum to ensure that the
| aegrees which they grant are recognized and have transfer value.
3. The keeping of the curriculum itself and its implementation

as a dynamic process is very important. The rapid rate of

~

11




technological change in weaponry end all the applied sciences
does have a significent effect on the substance of these under-

gradvate curricula. This, coupled with the changing technology

of instruction, tends to keep the programs of the ac?hendes dynearmic.
4, The prbblens encountered in the employment of technology
in the service'acadendes, a5 in civilien institutions, are generally
"people problems". Some hypothetical quastions, attributed to
military professors as well as their civilian colleagues, illustrate
the prcblems: "Will the vse of technology enhance my academi : image?“
"How will my colleagues in civilian education view ﬁe if my department
has less instructors'than theirs?" "Isn't thisg technology a de-
humanizing influence on my students?”
The largest source of commissioned officers in all three services
is the Resevve Officers Training Corps program. Detachments of active
. duty military personnel from the appropriate services conduct in-
struction in more thén 400 undergraduate civilian institutions.
Because this instructional program is embedded in a civilian in-
stitution, it generaliy ténds to take on the methodological complexicn

of its host. Instructional technology is employed generally to ensure

standardization of instruction and, hopefully, learning across the
several hundred detachments. The primary curricular tool is textual

raterials developed very carefully in each branch of the service through




. at

the course development and lesson plamming process. Prescribing
appropriate nmotion pictureé and other training aids in each hour's
lesson plan achieves some standerdization. Generally,. the logistical
problems of supporting geographically separeted and nunerous detach-
ments have inhibited the budgeting for and develoPiné of newer media.
There are exceptions. For instance, one of the initial courses
developed and adapted for TV instruction at the Pennsylvania State
University in the mid-50's was the basic ROIC Course. Again, the
operation of ROIC instruction tends to imitate its host institution.

Iﬁ general, however, the amount of instructional technologf
erployed and the sophisticated level of use is far in excess of that
employad in the typiéal civilian college. This is txrue not only at
the ROTC detachments around the country, bu£ particularly in the

three acadamies.
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Graduate and Professicnal Training

Degree Training .

The Armezd Forces conduct a muber of high-level. courses,
often at the gradvate lewvel, primarily fbr'their officers' pro-
fessional deveiopn@nt. These cowrses sometimes lead to graduaté
degrecs'and,in.nore than half of the cases, although not aimed
toward a degree, are essential for continued development of the
officers. The military institutions primarily concérned with
degree programs are the Naval Post Graduate School. at: Monterey,
California, and the Air Force Institute éf Technology (AFIT) at
Wright-Patterson Air Force Base, dhio, a sub-wmit of the Air
University. The Naval Post Graduate School is accredifed to grant
BS, MS and PhD Degrees. AFIT grants Masters and Doctoral degrees.

In addition both of these ndlit%xf institutions manage degree
programs with several civilian colleges,and'universities around the
comtry to assist in filling the need for officer education. In
recent years, the total program of the Air Force, Navy,'and Army
(which does not hawve an "in-house" accredited graduate school)
graduated approximately 2,000 students per year. The Naval Post
Graduate School in 1967-1968 granted the'following degrees: 252

BS Degrees, 323 MS Degrees, and 3 PhDs.

14
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The Navy and Air Force resident gradvate schools lean

-heavily on communication media to acoomplish instruction. These

media range from overhead transparencies through.nore_soPhistiéabad

photographic products, programmed materials, television, and computers.
Characteristic of both resident programs is their use of tele-

vision for such activitigs as instructor’training (allowdng'thetless

experienced instructor to confront himself recorded on video tape)

and distributing pre-recorded lectures by sibject matter experts to

students so that they may have the benefit of the best teachers the

school hés to offer.

The concept of use of television at the Naval Post Graduvate
School includes a considerable amount of decentralization of equip-

ment. Facilities are provided for image enlargenent in engineering

and scientific classrooms, visual monitoring of hazardous experiments

and getting at physical phenomena not readily seen otherwise.

Two distinctive developments at the Post Graduate School are
(a) the use of video Eaped presentatioﬁs of guest lecturers to pre-
cede a live telelécture and (b) the introduction of the "curricular
officer" concept. The curricular officer concept arose from the

fact that the Post Graduate School faculty, primarily civilian,

faces the problem of keeping its training relevant, i.e., meeting | !

the needs of Naval operations. To assure that the training is

- 15
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relevant and appropriate, a procedure of using officers who have

N

been trained and have served in the prdfessiOﬁal skill within
the Navy rotwm for a tour at Monterey and translate the field's
needs into the academic program.
Both ingtitutions have rather exotic laboratorj equipmnent.
- For instance, the Engineering Sciences curriculum of AFIT uses
a working scale_nodel of a 20 ft. wiﬁd tunnel, capable of producing :

velocities in excess of 300 miles per hour.

. _ The Air Force Institute of Technology has & project under way

to simlate the decision-making processes necesgary in the Civil

Engineering program within the Alr Force. This ability tc simulate

Turning now to the non-degree professional training area, it

such a compley process has only become possible with the advent of

. / .

d ‘ ': [] . [ . '

’ ( ) the large capacity digital computers presently available. ﬂ
{ Non Degree Training o i
. ’ !

|
|
|

can be seen in Table II that professional military training tekes

of service of the typical officer attending school at a given lewvel

i

. : |
place at seven possible levels. The approximate rank and years ?
|

‘is indicated in Table IIT. BAs an individual progresses through the :
!

S T T TR S

seven levels of education he finds that the selectivity becomes
nore competitive and that fewer persons attend the higher level

! . schools. For instance, less than fifty percent of the active duty
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TABLE TIL

PROFESSTONAL MITITARY EDUCATTON PROGRAMS
Or THE ARMID SERVICES

| , Marine Coast Aix
Ievel Arny Navy " Corps Guard Force

1 (Commissioning Programs, i.e. acadamics, ROTC, OCS, and so on)

Branch Surface Subma- Basic Naval Pilot-Navi-
2. Schools rine and Flying School .8chools gator, and Spacial-
(Orientation  Schools. ty-Training Programs
. Course) Officer Special : of Air Training
Schools ' Command
Branch Naval Post Junior Naval Alr University;
Schools Graduate School .  Schools Squadron
3 (Career - 8chool ‘ Officer
Course) | : School
© Army Com- Command and Senior Other Service Air University;
L mand and Staff Course School Conmand Command and
4* Ceneral (Naval War ' and Staff Staff College
Staff College College) ' | Schools
Army Wax Naval Warfare Other - Other Aly University;
5 College Course (Naval Service War Service War  Air War College
War College) - Colleges Colleges
National War
Colliege; : _
6 Industrial Same Same ' Same Same
College of :
the Armed
Forces
NATO |
7 Defense Sane Same Same Same
College

*Between the fourth and fifth level spv01f1ed numbers of officers attend the 2rmred i
Forces Staff College at Norfolk, Virginia.
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TABLE ITI

LEYFLS OF PROFESSTONAL MILITARY EDUCATION

‘ . S | Equiva]'.c-:nt Rank - Approximate
‘ ILevel Program Average Officer '~~~ Years of Service

1. Commissioning programs Cadet L 0
2. Initial-training programs Second ];ieutémant 1

( ',j\ ' 3. Carecer—training i)rpgranms Céptain - 5

L 4, Command and staff colleges Major . 12
5. Senior service colleges Lieutenant Colonel 19
6. National and joint colleges Colonel k 22
7. Conbined college (NATO) Colonel 22

o e
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officers in the Air Force graduate from the Squadron Officers

‘School. (level three) ; less than 700 officers attend the schools

in levels six and seven out of approximately 700,000 officers in
the military services.
The methods of ingtruction in these piofessional schools
range from highly individualized independent study'(ptimarily . . .
in the pﬁeparation of reports and papers, language study, and
reading improvemznt labs) to lerge lectures given live or over
television. As indicated earlier, these schools use a great deal
of traditional awliovisual media: slides and transparencies,
notion pictures, and three dimensional modals’ or modk-ups .
Listed in Table IV is a summary of materials produced by the

Audio-Visual Center at Maxwell Air Force Base for a recent year:

TABLE IV
2" x 2" slides 165,000
3 1/4" x 4" slides 15,000
16 menucrofllﬂl(frdnes) ' 567,000
35 HHIH&CYOfllHl(fraHPu) 600,000
Photostats 17,000
Transparencies (8" x 10") : 2,500
Transparencies (7" x 7") | 200
Charts, Posters, Graphics, Maps 22,400
Illustrations | | 1,500
TV special visuals . 1,200
Displays ' 25 :
Magnetic Tapes 850 (hours)
Models and mock-ups 25
Tapes 1,000
Video tapes 100
19
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Two foxmal ooufses conducted within the general realm.of'
‘broféssional hdlitary training deserve special notice. The first
of these is a one week indoctrination into the uses of,televisibn
for commmication which is conducted at Redstone Arsenal, Alabama,
for middlefﬁmnaéemant officers of all the sexvices. This course
is highly mediated, using the technique of'enbeddiﬁg the briefer
in a caréfully structured sequence of audiovisual events. In this
technique the briefer works with television displays, live dramatic
ékits by other instructor personnél, and multi-media presentations
6n a wide screen. Thé course's purpose is_to interést Conmanders
éhd ﬁilitary managers in the use Bf television for solving their
éroblemr; and it is quite successfﬁi if the ghthusiasum.of attendees
is the measure of that success.

Tﬁe other course intended to euhance the professional ability
.of instructors in the Air Force, is the Academic Instructor Course |

conducted at Air University, Maxwell Air Force Base, Alabama. The

course is six weeks long, carefully organized, and emphasizes student

perionmance; it develops an appreciation for the ability to use both

the traditional auvdiovisual media and television for instruction.

Though television has been used there for several years in instructor

training, it is interesting to note that very little of the core

instruction is accomplished through the television medium. In the

20

T S e S s Y

’
|
!
£
|
i
|

OV




”

context of this course, television is used as ‘ju:st another audio-
visual tocl to provide a self-confrontation and critiguing capability
fof the instructors in training. |

Programned instruction is in use in the professional pfograms,
but genera'lly only as textuval material {0 be completed outside of
formal classroom periods. Rarely, if at all, is a programmed text
used to carry the main body of information to si;udents in the class-
room. Such programs as the Principles of Test Construction and Grading,
as well as PERT techniqgues and other linguistic or procedural skills
have been found amenable to programming. The use of programmed
materials in officer training throughout the érmed forces is much

less than in the lavger technical schocl system which deals with

technical knowledge and motor skills.
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III. Opinion, Trends, and Outlook /(j'(,ﬁ
: 'For the Fatiure

L L

Trends

'J‘he pUDllC tencg to view milj Léry training activi'{iies as

eXtremely affl v'»nL and on Lhe cult clng edge of mnovatn on and
devuo;,-mﬂ a'L activities, parLlcular] y with rcgajd to Lechno? ogical
applications to tralmng And it is true that Lh rm.lltaryﬁserwces

.

eylpend great quantit:i.e of roney Lo insure that theixr peruonncl are

achuately ralncd This p perhaos more than any other 'fa'ct, Chargacter~

R

‘izes mi lll-ary Lramlng activities.
The most swnlflcant trend in mi]m cary tra:l.mng seems Lo be

tiie more caleful spcc1 flcatw.on of Lraanmg | This is being ac-

conplished sy temau cal. 1y and, pelhaps, grew out of the task analyuns

orlglnal'ly 1ntroduoed in the progrcm:d ]ea.mlnq tecumlques.  The

Anrg\; labels this kind of activ1ty L func’clonal contesxt training."

Thls means that only those spe cific skllls necess a:ry to meke the

person capable of perfon:rung qm te exle cit tasks should be pro~

, V:Ldbd in the tecn.mcal trammc schools. For mstanoe ' resea.;fch

_within the Axmy S Human Resources Research Offn 2 (HumRRO) has

derrbnstracec‘i that a trad{tional basic electronics course is not

ncoeosary in the overall curriculum for an electrical mamt,enancc:
'technician. n fact, the Arrrry Sicnal School has a carefully designed
progect tnder way to develop a Common Bas:Lc Electronlc T:ammc Course

(OOB_.T) Scme work w:Lth the fmctmnal oon Lext no’c.lon at Reds,:one

Arsenal 1s a.ldmg thlq effort AlbO, the Ame has reduced thﬂ Missile

-

o s )
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- Sys ,toub rhmtencmc'c, ch‘umcum course f_rom 19 wee =KS Lo 12 v*% s

_‘.czysremahc j’ as hlon in milit ary LraJ mnq I-’.Lilitary trainers.in—-

| creasingly reo:xrnize the eed for a _,LJ-aLef'ry to use in rnanao:mg

-2

‘lth'Lth Lhe cmur e hgh‘celu-ng wmch e eu"LLs fron uch analyses.

: seoond sn.g.nifioemt trend. is to emoloy nrech.a in an even more

. ’
"
. . . : L Lt

‘e L)

'._the 'l‘PChﬂO]OQ’lCElJ Lools of ConEnuN. CaUOI‘l. It 3.; hoPed 'U’lclL Lhe-

major research effort of Army s HunRTQ Pro Jec,l: IMPRCT wﬂ] com,rn-«
buLe ore oszVLdenoq ‘co fac,lln chte ‘LhJ_ trcnd

'J‘he Lrend io vard :1.11(3:1.\;:1 duall zation of Lhe ]oarnmg prooe,

Y . +

_has _been undemay for sape time in Lhe mllltary ]mplem »ru,:tng thaL

oonoept presents some c]ifficulties. A classic example is a551.gn3.ng
porsonne] Lo Kp who ccmplete a fom:toon v eL course in twelve ueek
through Lhe use of :mch_mdudlly paoed plogrcu“ned ingt: ructnon booaus

"Lhere S no other way to handle ‘chem In spJ of such d1 fflt.,UlLlCS

’ ’,
- . -’

the use of prooxamed learning hao becom nearly routlne wi thln the
sermoes—--—samlar, for 1nstancL, .to the use of a lesson plan.‘
Developrrents in bo’ch the gener_a] tec,hnology of weaponry and

machlnery of defenso, and the technology of tra_mmg Wlll have an

B Jmpac*t on the pogture of mllltary educatlon and traj_mng m the

future. An excxmple of subtle technologlcal change is the Jecreasmg

roqulrement for radJ orsn to know Morse Code-~~more sophlcatn ca‘,e\l en-

.. -

codlng hard‘ware pernucs secure vume oorrmmlmtlon. As undersea

-

exploration increases and America bogms 1anchng flnghL crews on
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the Moon and beyond, the defense posture must change. Just as the

.

Mercury space £light project developzd concentrated food which

has becomz available in the supermarket, future space ventures

‘will profoundly effect our'ndlitary'posture.' Even thowh we somne-

- times believé that we engaée in some humen activities becavse our
technology makes them possible, military technology must continue

to improve. Military training will continue to depeﬁd upon the best

empirical rescarch results available and will remain in the forefront

as a complete technology of irstruction evolves.
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No discussion of madia and technology is complete without

somz nention of future plans and epplications. The future employ-

ment of traditional auvdiovisual media seems to be evolving within

the systeins development concept--approaches to training will become

more systematized in the services. : L el

»

Presently the Navy is developing both slide/tape instructional

packages and 8mm cartridge films for follow-on gkill training for
use of personnel aboard ship. A skilled training specialist does

not need to administer these packages. Complete “how to do it"

packages for various jobs are bsing developed for circulation

throughout the fleet in this form, The Air Force also has slide/

tape packages wnder developMent for use in a "library" fashion on-

the-job and has extended this technique to wdergraduate pilot

training for the day-to-day task of maintaining proficiency in
certain skills,

Although television has become a readily accepted mediun for

military instruction, many of the training managers expressed some

dissatisfaction with the way it has been employed. As an exam.e
of'the‘kind-of.develOpnent taking place, the Navy is conducting
a. technical developnént project to reassess the role of TV in
training, This project looks at television systeﬁatically‘as a

-~

medium for:
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a. whole pxoéeag learning (carrying the entire instructiéﬂgl
message thxoﬁgh the television madium) | | |

b, suppleﬁantaxy learning

c; single concept'leqxning

d. self-instruction | '. | - - ;L

e, remedial instruction

£, piesenting drill exercises

The Air Force a@plies portzdle televisiSA recording equipment’
fo the problems of undergradvate pilot training, recording the
cockpit environnmnf.and the pilot's perceptions outside the cock—
pit during Various training maneuvérs. Trgining personnel. Hope‘
that usihg such recordad experiences in the'ground'cléssroom.will
facilitate the student's actual performanbe‘in the air. Television's

ability to record visual images easily and play them back immediately

excites the expsrimenters, and is being exploited more and more.

The greatest problem which deters trainers from uéing the
cbﬁputer more exteﬁsively ié not the availability of hardﬁare or
money; it is instead the difficulty of aCOUWﬁaiating.the student to
the machineiy. Many of the researchers in all three services éxf'
éressed the need fbf a more natural language for the compdter user,

A great deal of the research taking place in various civilian in-
stitutions with computer assisted instruction addresses itself to the

developrent of more powerful and simpler computer languages.

-
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Miclitiéna.lly , the Arned Forces lodx at the cbmput;e'r ndt so 1uch

as a device for direct teaching as for a device to asgist | |
instructional c'i':-zciss..ion makers and to maké then more efficient,

¥or example, the computer managed irxs;tru-::tion pro jact: which 1s now

unduIWdY at the Naval Alxr Technical '.I‘rcmung Cent: er has exacLly

that thrust. In this developieent pro Jject, the computer will only

manlpuil ate student data end he]p guide the student's sequvnc:ﬂ of

learm ng aclen.t:Less; the student'c primary lecarning activities will
comz through Jnim,l.'am WJ Lh various othe,‘ more tradLLJ_onal alldl()”

ua] media (ghdos, audio tepes, films, etc. )

The major Ay oomputer xcsearch p:r‘o ject is the Hunun Rcsources

Research Off.’LC@ Project ,LMPACT - a fwe-yea_r adv,m&,d cl,ve] oD"nan

pro;)cct des:Lgnﬂd to produce Lhree outcomas : ‘
. 1. " A proLoLype computcr—-e@mnlsx ered 1neruc,Llon ((.AI) system
th.ch thﬂ Armv can put into operation;
2 Se'vera] CAT prog rams of instruct 1c;n deal:mg' W.Lth dlfferent
kmds of subject-matter of ch.Llcal :meortdna. to th\, Army, and
-3« A decicion madml of the instructional process - a set of
rules for deciding precisely which learning materials to pres'ent next

to a particular student based on his personal characteristﬁicsi his |

| previous "leaming history," and scienﬁifically established principles

of leamlng and teaching.

-

The project; fundmrl at 4.3 nu_l]lon dollars, is a_lmed at a very

systematic evolutionary approach to organizing education and training

within the Awmy,
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Opinion

What is there in military education and training that the

civilian education scctor can vse? Are lessons to be learned?

.

Are spzcific techniqgues applicable? |

It is "Qeycmd the scope of" this paper to list spac':ific tech-
nigques or methods which have been proven in the military and can
be used by the rest of American education. However, some general

principles con be cited and some useful observations can be mede.

. It must be remerbered that military eduvcation and training relates
directly to the ability of the defense esteblishment to ac:o_oﬁplish
its migsion. If the technician lacks the gkill to maintain. the
oorrputer, that e_léctronic marvel will not pexform.

( For the above reason the Departient ';af Defense expends great
suns of money to insure that skilled personnel are availeble when
needed.

On the othér hand, the problems within military education énc'i
training are generaily the sare sort of problems that plague civilien
.ec‘iucation. An "establishient” con*e‘s into being, with all its oconser-
vatism a;nd resistance to improvement which that sometimes yodious m‘rm
implies. On an individual basis, people themselves tend to‘_k;econ*e
buréaucratic and resistant to change. Innovation, where it occurs,

.. depends a great dzal on the "climate" created by the leaders and

managers of training.
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The military cstablishrent knows its mission-~it thercfore can
cGesign the training pz:«:)crzs‘s with a great deal more specificity

than can ciﬁzilian cducation, With' this realiuetion, the trend is
clearly established toward even wore systematic design to insure
"the desired training outoones, Systems engineering 15 no longer
ap;'al'ied just to the development of hardware or weapons ;f,ystel'nso'

The techniques of systewms engineering are being applied to the
instructional proress and much needed instructional design techniques

are evolving. Military training activities are begimming to package

segments of courses for the training consurzr. Sighifica'ntly,

military trainers are re-examining the traditional avdio/visual

communication madia v.zi.th the hoge of developing some strategy for

(> ' “their employment in the structional process. ; e o S

. -’Anoﬂ';er factor which differentiates military from civilian

_educationv is that the provision of a complete spectrun of audio-

visual support for the instructor has became traditional since

World War II 1n the ndiiw’:ary services. P;lthough the military in-

structor must operate certain pieces of audiovisual equipment, he

‘has not produced the projectual materials, films, etc. that are used.
with this equipment. The fact that audiovisual _suppor"t: is traditional
in military training has produced some very sophisticé‘ced training
aids; working models, cut-eways, mock-uns, and otﬁer devi.ces which

aid the demonstration of concepts, processes, and procedures, are a
8
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“nornal part of the spectrun of support for the military instructor,

This is clearly different from the support provided for the normal

public school teacher (she often uses the jenitor's talents).

Teacher training is clearly different in the Armzd Forces.

The instructor training courses conducted at all lewvels of training

ave organized around the rationale of "minimum theory, e iTam
! pexformance, " and these courses effectively develop skilled pre-

senters of information, this, despite the fact that military in-

structors are generally “"doars', not pﬁ:of suional teachers.
The constent re—examinaticn of the total training pro.cess has
given rise to some éignificz‘mt changes in the training materials.
i:"extual materials have been found _wént:ing in many instances, O.nly
recently, since the advent of Project 100,000, did the Navy realize
that :Lis basic Blue Jacket Manual was unrea?dabl'e at the reading level
of entering enlisted men. The rﬁanual has beca re-written, In.like
vein, the Air Force's dependancé on "contractor prbﬁrided“ technical
manuals as texts for maiﬁtenariée training hés corre wnder s'crut;’.nya'
Maintenance nanuals are bemg restructured to make them more usable
in training and in performing maintenzmce on the job.
| The military services use thé techniques of simaiation a .grea.t
deal :Lnthe teaching of psycliomotor skills, Muéh of whe££ we know

about skill training has been contributed by them, Research

9
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ing processes. This 1nf0rmatlon hould be made more avallable to

L

i

f:ind:ingc of. uu“h dCLJVLLJCa as thu Human Resources Pesear cn Offi@@,
Offiice of Naval Rosearch, and the Alr Force's Humon RESOUICLS L@bora1omy
do cont nbute 10 the stead. lv developing body of know] eujo about learn-

-

responsible res oarcnrrs and oﬁucatlonal practmt1onel, in Lhe entire

' countgy.

o Y'e
LT F

The p@oo]c who are concerned W1Lh Lhe nnLroductnon and m,:maqew
m»nL of 1nstcucLlona1 Lechnology WLLth the nL]ntary ~VxV;Ccs are
genelal]y qulio enthuulastlv about Jts poLonLlal and the TG?lLLlCS

of 1Ls use. 1hm° enthu.lusm very ofLen beclouds the chl qtate of

‘the art Bs in 01v1]14n eduhaLJon, the enthu51asts are full of plans

;. and plograms that are not qulte in bﬁ1ng, however, the Hull'ary

educatlon and traln*ng CSiabllShHPnL taken in genefal 1s us1ng

'”'instructional te nnology with the same degree of sophlstlcatzon and

¢

nalv Le ao thc CLVllJan sector,

To summarl?e; Lhe most important a5pvcts of the uses of

o~

technn]ogy for educatlon and training W1th¢n the armrd services are:
a. There is a dlrecL relatlonthp of tralnlng outcompu to the

accomplishnent of the military mission which causes more care;ul

"Spe01f1ca tion .of l “n4ng obJectlves and L*alnlng procedures.,

‘b, Considerably more deliberate deq1gn of the 1nstructlona1

process seems to be evident in the nllltary than in ClVlllﬁn educacmn°

.
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c. Complete mndis support of the instructional process is

traditional.
d. Compelence in the use of hardware and other instructicnal
materials is very much a part of the instructor t:r.'r:;J.ning whni.ch
takes place at all levels within the military training establishment.
e. The individualization of learning is being implamented in
the military despite its inherent difficulties in the highly
structured military training environment, P.mgrarced learning packages
which enable student paced completion are in rather extensive use,
Most of the ,t.hmst here is to enable the parson to learn whiie on
the job, not in a school setting. | |
£. Simulation is used extensjiveiy fo develop psychomotor skill

learning. A great variety of simlators arve employed, ranging from

simple to very sophisticated electronic devices.

g. Military training managers continually expressed the need

for more efficient information exchange between the civilian and

military sectors, and between the researchers and the practitioners

in the use of instructional techipology.
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