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OFF!CE OF THE DIR ECTOR OF DEFENSE RESEARCH AND ENGINEERING
• WASHINGTON, D. C. 2O3O~

26 February 1976

TO: THE SECRETARY OF DEFENSE

THROUGH: THE DIRECTOR OF DEFENSE RESEARCH AND
ENG INEERING

The attached summary report of the Defens e Science Board Task Force
on Training Technology was prepared at the request of the Director of
Defense Research and Engineering. The Task Force , under the Chair-
manship of Dr . Earl A. Alluisi, consisted of members with a wide range
of experience in training, education, and management. A recommended
implementation plan has been developed by Dr. Alluisi and the Defense
Science Board Management Panel , under the Chairmanship of
Dr. Richard D. De Lauer .

Both the report and the implementation plan emp hasize the need for cost-
effectiveness analyses of Servic e training alternatives, and the principal
recommendation of each deals with this issue. The availability and use
of such analyses are fundamental to improving decisions about training
and providing guidance for the directions to be taken in training tech-
nology research and development. Other recommendations address less
fundamental issues such as crew, group , team , and un it training,
management information categories for training technology, and the
centralized management with decentralized operations of t raining tech-
nology research and development . As you know, many of the Task Force ’s
recommendations are already being acted upon by your staff .

The report has been approved by the Defense Scienc e Board and I
recommend it to you for your consideration.

~~~~~
Si~tf SWill Ii

0 Solomon J. Buchsbaum
Chairman

• ~~~~~~~~~~~~~ Defens e Science Board
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OFFICE OF THE DIR ECTOR OF DEFENSE RES EARCH AND EN GI NEERI NG
2’, WASHINGION, 0. C. 20301

16 February 1976

MEMORANDUM FOR THE CHAIRMAN , DEFENSE SCIENCE BOARD

SUBJECT: A Recommended Plan for Implementation of the Recom-
mendations of the Task Force on Training Technology

I am pleased to forward to you the final summary report of the Task Force
on Training Technology. The report emphasizes the need for analyses of
the cost-effectiveness of training alternatives. Other recommendations,
dealing with both management and substantive issues , are clearly
secondary to this major need. In order to implement the general recom-
mendations of the Task Force ’s summary report , the Defens e Science
Board Management Panel and the Task Force Chairman recommend the
following specific actions:

• 1. The Secretary of Defens e should request each of the Military Depart-
ment s to prepare plans to assess Servic e training alternatives in cost-

• effectiveness terms.  Priority in the analysis should be g iven to (1) fli ght
training, (2)  specialized skill training, and (3) Army recruit  training be-
cause of the high costs or high student loads of such training.

• a~ The analysis should document the impact of training technology on
• current  as well as alternative Service training. It should include

considerations of ( 1) the training requirements, (2)  current  training
programs desi gned to meet these requirements, (3) cost-effectiveness

• (both cost-benefits and performance-effect iveness)  improvement s
air eady achieved throug h implementation of new training technology,

• (4) identification of t ra ining alternatives most likely to produc e im-
proved cost-effect iveness  ratios by the additional implementation of
existing new training technology, and (5) specification of areas of
training most likely to benefit from appropriate Training Technology
R&D , e. g . ,  because of identified relatively high costs or low
performanc e effectiveness.

• 
• b. The analysis should not be limited to equ ipment or hardware-

related training elements or characterist ics, but should include as
well the personnel and software-related elements. Changes result ing
from effective use of new training technology should be considered as
they impact the training requirements, the training, and the Services ’

• personnel management systems, including such element s as the
definitions of jo b categories and skill levels, special ratings, career
patterns, arid assignment procedures.  
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c. The plans should be presented by the Military Departments no
later than 1 July 1976 , wIth assessments to begin by 1 October 1976.
An appropriate Assistant Secretary of Defense should be designated
as the point of contact for information within the Office of the Secretary
of Defense.

• 2. The Secretary of Defense should instruct the Assistant Secretary of
• Defense (Program Analysis and Evaluation) to provide guidance to the

Military Departments to commit a proportion of the resources proposed
for crew, group , team, and unit (COTU) training (1) for implementat ion
of existing new training technology in CGTU training, and (2) for oper-
ational assessments of the effectiveness thereof. The commitment should
be substantial (e. g., not less than 5%), to ensure a valid data base for
analyses of the training alternatives. Training cost-effectiveness

• analyses , such as those called for in recommendation #1 above, should be
• employed to the fullest extent possibl e by the Services in their evaluation

of CGTU training.

3. The Director of Defense Research and Engineering should instruct the
Deputy Director (Research and Advanced Technology) to institute a means
of relating the management information categories of the human resources
(training and personnel technology) technology coordinat ion paper (TCP),
the functional areas of training, the RDT&E program, and the DoD budget

• as called for in the Task Force ’s General Recommendation No. 2. The• Military Departments’ Assistant Secretaries (Research and Development)
should be asked to establish comparable means in support of this goal, as

• should the Director of the Defense Advanced Research Projects Agency.
• The necessary transfer (or transformation-matrix) functions should be

developed by the beg inning of FY 1977 and maintained for consistency to
relate the program element, project, and task area program/ budget
structure to the TCP technology category and subcategory, and to the
divisions according to the functional area of training.

• 4. The Management Panel endorses the Task Force ’s recommendation of
centralized management and decentralized operations of Training Tech-
nology R&D, and expects specific implementation plans to be included in
the Medical and Human Resources Laboratory Utilization Study now being
completed in the Office of the Director of Defense Research and Engineering.

•~~?L/F %~ZZ~~Richard D. DeLauer
Chairman
DSB Management Panel
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERINGE )  WASHINGTON 0 C 20301

16June 1975

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Final Summary Report of the Task Force on Training Technology

I am pleased to submit to you the final summary report of the Task Force on Train-
ing Technology. This report summarizes the findings, conclusions, and recom-
mendations of the Task Force . It is based on studies begun in July 1974 and more
fully reported in the Task Force report of 31 May 1975. It also reflects comments
and suggestions provided by Task Force members and from others within the De-
partment of Defense and in education and training fields who had an opportunity
to review the report during its preparation .

Our summary report places considerable emphasis on the need for cost—e ffectiveness
ana lyses of training, and the benefits or potential benefits that could accrue from
the timely and appropriate implementation of findings from training technology
research and deve lopment . We recognize that training cost—effectiveness ratios

• constitute but one aspect of the military manpower personnel management system .
Nevertheless, the Department of Defense is committed to the acquisition, effec—

• tive use, and retention of the required numbers of qualified, motivated, and train-
ed personnel to man its planned forces with optimum operational readiness and
performance efficiency at minimum cost . Training technology research and devel-
opment must be managed in such a way as to contribute maximally to these ends.
Our recommendations are directed towards that oblective .

I wou ld like to express my appreciation for the excellent cooperation that the
Task Force has received from all quarters during the period of its investigation,
and also to recognize the many outstanding contributions that were made by all
of its members, its staff, and those persons who served as liaison points —of—contact
and respondents from the Office of the Secretary of Defense and the Military Dc—
partments .

~~~~

Earl A. Alluisi
Chairman, Task Force on Training Technology
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EXECUTIVE SUMMARY

The DuD’s training requir ements are enormous and costly. During FY 1976,
1. 7 million officer and enlisted per sonnel will complete some type of formal mili-
tar y training at a cost in excess of $7. 1 billion. About 17% of the militar y man-
year s of effor t available to DD will be devoted to such training- - 10% as trainees
and 7% as instructor s or in other training-support functions.

The cost per graduate varies with the type and duration of training, from
low costs in some Functional Training (1-12 days) to $2900 in Recruit Training
(54 days) and $125 thousand in military Flight Training (201 days). Wher e com-
parisons can be made, e.g. in Specializ ed Skill Training, the military costs of
about $25 thousand per trainee man-year are similar to those typical of industry
training for specialties such as semi-conductor theor y and airline ground school
--$28 and $46 thousand per paid trainee man-year , respectively. This says noth-
ing about the efficiency or the cost-effectiveness of the training. Personnel in indus-
try appear to spend less time i.~ direct training during their career s than do those
in the military. Industry tends to provide for the desir ed growth in employee capa-
bilities mor e through week-end workshops, short courses, and relevant on-the-job
experiences.

These data relate to individual training and education in formal courses by
organizations whose pr edominant mission is training. They exclude the costs of

• on-the-job training and procurement of training courses and equipment for new
weapon systems. They do not include the training of organized crews and units
for the performance of specific military missions (i. e., “operational training”
or “force support training ”). Thus, the total cost of military training, which must
include some aspects of field exercises and operational activities that promote read-
iness , is ver y large indeed .

At $32. 4 million , the requested FY 1976 funds for technology -base R&D on
training technology are equi valent to 0.05% of total DD outlay, 0.1% of DdJ per-
sonnel costs , and less than 0. 5% of total DoD RDT&E. The level of funding is quite
low, especially in relation to the high costs of the probl em area this R&D addresses.
Apar t from the technology-base efforts that are managed as part of the Human Re-
soçlrces R&D program, other R&D on training technology is estimated to amount to
ank~addltional $160 million in FY 1976.

The Task Force examined the R&D programs of the Services and DARPA in
each of the following six functional area s of training: (I) Recruit Training, (II) Spe-
cialized Skill Training, (III) Officer Acquisition Training and Professional Develop-
ment Education , (IV) Flight Training, (V) Weapon System Training Subsystem De-
velopment , and (VI ) Q~ew, Group, Team, and Unit (CGTU ) Training. Extensive
data were provided by the laboratories concerned with R&D on training equipment
and procedures , by the training commands, training equipment program manager s
(PM ’s) and system project offices (SPO’s), ASD(M &RA), and to a lesser extent by
industrial sources. The summary findings and general recommendations follow.
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Defense training is appar ent ly effective : trainees com plete courses and are
assigned to operational units in the number s required to operate and maintain the
DoD’s weapon systems. However , with few exceptions, almost no training cost-
effectiveness ratios are employed in OSD or the Militar y Departments. As a con-
sequence, the DoD cannot presently assess the true impact of alternative training
systems, and ODDR&E cannot assess the true or potential worth of its R&D pro-
gram on training technology. In addition , non-corresponding management infor-
mation categories are employed in the major CSD documents relating to training
and R&D on training; this makes it difficult to determine which R&D ar eas are more
likely to produce beneficial cost-eff ective results. To improve the effectiveness
of training and Training Technology R&D, the DoD should:

1. DEVELOP A CAPABILITY TO PERFOR M COST-EFFECTIVENESS
ANALYSES OF TRAINING TECHNOLOGY.

2. ESTABLISH A MEANS OF RELATING THE MANAGEMENT INFOR-
MATION CATEGOR IES OF ThE HUMAN RESOURCES TECHNOL-
OGY COOR DINATION PAPER (TCP), ThE FUNCTIONAL AR EAS
OF TR AINING , ThE RDT&E PR OGRAM , AND THE DOD BUDGET.

• There is no compelling evidence to suggest there exist significant duplications
of Training Technology R&D efforts. Whether the distribution of these efforts is
dir ected toward the problems of greatest potential benefit cannot be determined
without the needed comparati~e cost-effectiveness analyses. There is insufficient
assessment of advanced training m ethods and prototype training equipment and
simulators. This is due in part to the nona vailability of training personnel and
facilities for test pur poses, and to the limited representation of R&D personnel

• at the training locations for such tests. Likewise, the development and procure-
ment of training subsystem s for weapon systems take place with insufficient input
by personnel responsible for Training Technology R&D. A similar situation exists
with the acquisition of large-scale nonsystem training equipm ent. The lag in im-• plem entation of Training Technology R&D fi ndings by the training and operational
commands and by the PM/SPO’s can be attributed largely to insufficient working
arrangement s between the R&D and user communities. The most successful in-
stances of appropriate implementation and maintenance of changes have occurred
where R&D on training technology has been colocated with its user . In light of these
findings, the E~ J should:

3. MANAGE TRAINING TECHNOLOGY R&D CENTRALLY AS PART OF
HUMAN RESOUR CES R&D , WITH DECENTRALIZ ED R&D OPERA TIONS
GEOGRA PHICALLY COLOCATED WITH MAJOR USER S, REPRESENTA-
TION AT INTERMEDIATE LEVELS OF R&D AND USER COMMANDS ,
AND USER COMMITM ENTS TO MUTUAL SUPPORT.

R&D on training methods is competent , relevant to the needs of the Services,
and incorporates the current state-of-the-art in training devices , procedures , and
data processing. The Services have pioneered (a) in the use of com plex simulator s

• 
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to train personnel to operate and maintain major weapon system s, (b) in self-paced
personalized methods of instruction, (c) in performance-oriented training, and
(d) in managing the training of ver y large number s of individuals. However , insuf-
ficient attention is now being given to collective training, i. e., t o the training of
crews, groups, teams, and units. This is an area in which significant improve-
m ents in efficiency and effectiveness are now possible. Ther efore, the Task Force
recommends that the DoD should:

4. INCREASE TECHNOLOGY-BASE FUNDS FOR TRAINI NG TECH-
NOLOGY R&D IN SUPPORT OF CREW , GROU P, TEAM , PND UNI T
(CGTU ) TRAINING.

The introduction of more-efficient training methods often poses problems
for the commanders of training facilities because it may lead to reductions of sup-
port personnel or budgeted funds. Legal constraint s such as time-in-training cri-
teria rather than performance-based criteria may discourage the development or
adoption of more-efficient training methods and curricula. Insufficient attention
has been given to ways of providing incentives and of el iminating existing disincen-
tives for improving the efficiency of training. The DoD must:

5. CHANG E ADMINISTRATIVE AND MANAGEMENT POLICIES AND
PRA CTICES WHEREVER POSSIBLE TO PROVIDE GREATER INSTI-
TUTIONAL INCENTIVES FOR THE DEVELOPMENT , TRANSFER ,
AND USE OF COST-EFFECTIVE TRAINING TECHNOLOGY.

Certain related topics , some of which may merit future attention , wer e not
addressed in detail by the Task Force , lar gely because of limitations in the time
and scope of this effort . These include the following: (a) training in the Services ’
operational commands , (b) on-the-job training, (c) human-factors aspects of train-
ing, (d) commercial contract training, (e) foreign military training, (f) the advan-
tage of laboratory versus headquarter s locus for managem ent of contract or grant
R esearch (6. 1) on training technology , (g) the balanc e of in-house versus contract
efforts in Training Technology R& D, and (h) the personnel and human-factors parts
of the Human Resources R&D pr ogram.
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DEFENSE SCIENCE BOARD

SUMMARY REPOR T OF THE TASK FORCE ON TRAINING TECHNOLOGY

INTRODUCTION

The Task Force on Training Technology was convened in Jul y 1974 at th e re-
quest of the Director of Defense Research and Engineering (DDR&E). The Secre-
ta ry of Defense had noted in the Annual Defense Department Report , FY 1975,
that while individual training is a fundamental prer equisite to combat readiness ,
it is also expensive , making very high dema nds on scarce resources. In monetary
terms , individual training costs in excess of $6 billion each year. In manpower
terms , abo ut one-sixth of all military personnel--student s and trainees , instruc-
tor s and support per sonnel - -are engaged in Fhe training mission and therefore are
not available for duty in operational units. !” The Task Force was asked to eval-
uate the current effectiveness of DoD pr ograms and managem ent in the R&D area
of traini ng technology , with the objective of providing technical , management , and

operational guidance in reducing costs and increasing effectiveness and efficiency
of DoD training.

The Task Force was instructed to take a comprehensive view of Training
Technology R & D, to incl ude work in training systems , methods , procedures , me-
dia and soft ware as well as training equipment , devices , aids , and simulators.
It was asked to address specificall y the following issues:

• Procedures to establish Training Technology R &D require-
ments and priorities within OSD and the Military Departments.

• Technical , administ rative and managerial capability to pr o-
vide responsive Training Technology R & D  programs that ad-
dress critical DoD training and education problem s with maxi-
mum efficiency for minimum costs with explicit assessment
of (a) the degree of integration across DoD, (b) the extent of
overlap or dup lication , (c) the presence of gaps, (d) flexibil-
ity and timeli ness of responsiveness , and (e) possible consol-
idations of Training Technology R & D  programs or facilities.

• Approaches to expedite applicatio n and implementation of
Training Technology R &D output.

In addition , the Task Force was asked to evaluate alternative management
approaches and structures in view of the obj ective and issues , and to make appro-
priate recommendations wher e indicated , such evaluation to include explicit as-
sessment of the extent to which ther e should be developed within specific Training
Technology R&D area s (a)a  common Training Technology R & D  Program for all
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Military Departments, (b) lead-service programs in terms of initiative and lead-
er ship with down stream modification and applic ation to other Services , or (c) sep-
arate Service programs with emphasi s on coordination of major thrusts.

For the purposes of this Task Force, Training Technology R& D included both
that associated with weapon system development (e. g. , equipment components and -

•

subsystem s, devices , simulators , j ob guides , mock -u ps , and oth er training media
for both operations and maintenance) as well as prototype nonsystem developm ent
(e. g.~ devices , lessons, or software for technical schools and/or on-the-job train-
ing).

To carry out its assignment , the Task Force worked over the 12-month inter-
val fro m Jul y 1974 to Jun e 1975. DoD training and education was reviewed in terms
of the six functional categories that are defined below:

• Recruit Training, the in 1tial individual training of all enlisted
entrants to the Service’~ who have not had prior mili tary Service.

• • ~peciaIized Skill Training, the subsequent individual training of
• both officer and enlisted personnel to provide new or higher levels

of skill in military specialties to match specifi c job requir ements.

• Officer Acquisition Training, the individual education and train-
ing that leads to a commission in one of the Services , and Pro-
fessional Development Education , the individual education con-
ducted at the higher-level Service schools or at civilian institu-
tions to broaden the outlook and knowledge of senior military per-
sonnel or to impart knowledge in advanced academic discip li nes
to meet Service requirements.

• Fj~ght Training, the individual training in basic flying skills to
provide the Services with pilots and navigator s for initial assign-
ments to Gperationa l-mission units.

• Weapon System Training Subsystem Development, the development
of the requi rements , materials , and programs for both indi vidual
arid collective training of operational and maintenance personnel
needed in support of weapon system acquisition and use.

• Crew, Group, Team, and Unit (CGTU) Training, the collective
trai ning of elements of operational units.

All except the last two are categories included in the annual Militar y Manpow-
er Training Report .L~ These two wer e included because of their importance as
training elements that impact on operational readiness.

- - • • •-. • --~~~~~~~~~~~~~ -~~~~~~~~ — —
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p . 3

To the extent possible , each area was examined with identical methods and
procedures. Six member s of the Task Force assumed leader ship responsibilities
--one in each of the areas--both in the development of specific questions and is-
sues, and i n drafting the relevant chapter s of the Task Force Rep ort;  they are
identified with the cha pters. The Task Force examined the following aspects of
each area :

• Scope of training requirements and costs.

• Description of the training programs.

• Scope of the Training Technology R &D support of the
training programs.

• Anal ysis and evaluation of current Training Technology
R & D  programs and management : (a) in establishing re-
quirements and priorities , (b) in technical and ad minis-
trative capability to provide responsive programs, and
(c) in approaches to exj edite applications and imp lemen-
tations of Training Technolog y R &D output.

• Consideration (anal ysis and eval uation ) of issues unique
to the topical area , and of alt er nate managerial approaches
or structures to increase the cost -effectiveness of training
and Trainin g Technology R&D.

The questions formulated by the Task Force wer e reviewed with representa-
tives of th e Military Departments , revised as appropriate, and submitted for for-
mal responses. Beginn ing in September 1974 and continuing for six months through
Febr uary 1975 , the Task Force met for two or three days each month with repr e-
sentatives of OSD and the Military Departments in order to discuss the topical area ,
to clarif y the inter pr etations of the written responses from the Services , to present
any addition al questions that appeared necessary, a nd to provide the Services the
opportunity to add additional data or call the Task Force ’s attention to additional
issues. The meetings were supplemented by visits to selected Service installations.
Finall y, draft s of the chapter s wer e reviewed and jointl y discussed by all Task
Force member s and staff

The Task Force on Training Technology is the latest in a series of Defense
Science Board Task Forces that have examined various aspects of R &D manage-
ment and manpower-related R&D . Previous studies include the (a) Task Force
on Research and Development Management (1969), (b) Task Force on Manpower
Research ( 1970-7 1), and (c) Task Force on El ectronics Management (1973-74).
Although these have been beneficial to the present study, none has dealt specifi-
cally with the management of training and Training Technology R&D. 

_ _ _ _
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Other current efforts related to the wor k of this Task Force on Training
Technology include the following : (a) the Laboratory Utilization Study, a joint
OSD/Military Department investigation of the in-house laboratories , (b) the Com-
mitt ee on Excellence in Education ’s review of DoD educational programs includ-
ing offi cer acquisition training and professional development education , (c) th e
Inter-Service Training Review Board s continuing examination of br oad training
issues for possible combinations of training courses , capabilities , and facilities , —

(d) th e Joint Directors of Laboratories Study of Training Devices and Simulator s,
a special review of training device and simulator R &D for possible duplications
and overlaps with the view of establishing lead-Service responsibilities wher e in-
dicat ed, and (e) the Defense Science Board Task Force on Techno~~gy Base Strat-

a group recently conven ed to assess the di stribution of technology-base R &D
across substantive areas. None of these efforts duplicates the work of this Task
Force on Training Technology.

In approaching its work , the Task Force ~oncluded that  it should examine
th e following major probl ems:

• The high costs of current t r a i n i n g ,  in man power , equi p-
m ent , and monetar y terms.

• The extent to which t raini ng effectiveness can be main-
tai ned or improved with cost savings throug h implementa-
tion of adva nced traini ng technology.

• The way in which management or program changes in Train-
ing Technology R & D  could accelerate improvement of the
tra ining cost-effectiveness ratio.

Scope of Defense Training

The FY 1976 DoD budget includes an estimated outlay of some $49. 2 billion
for personnel costs , represent ing 539~ of the total DoD outlay . As shown in Tabl e
1, the general trend over the last decade or so has been for increasing manpower
costs in both absolute and relative terms , even with the decrease of 34% in total
manpower from FY 1968 to the present. The drop in personnel costs from FY 1975
to FY 1976 is relat ive , hut not absolute , and refl ects inflationary increases in mat-
eriel Costs.

Training costs account for a significant proportion of total personnel costs.
For example, as shown in Table 2 , traini ng accounts for about one-third of DoD
centrall y managed military per sonnel activities , a category that is about 2 1% of

6the FY 1976 DoD Direct Program Total Obligational Authority of $104. 7 billion. —!’
A pproached from a different direction , the DoD funding for indiv idual tra ining and
education programs has been running to about 8% of total DoD outlays as shown 
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TABLE 2

TOTA L OBLIGATIONAL AUTHORITY FOR DOD CENT~~~ LLY MANAGED
MILITARY PERSONNEL ACTIVITIES —I

(In $ Billions)

FY FY FY
1974 1975 1976

Training, Medical
and Other General
Personnel Activities 18.2 19. 9 21 . 7

Training 6. 2 6. 5 6.. 5
(% of Total ) (34. 1%) (32 . 7%) (30. D%)

Othe r than Training 12.0 13. 4 15. 2
(% of Total) (65 . 9%) (67. 3%) (70 . 0%)

6/
— See Note 6 for source(s).

TABLE 3

DOD FUNDING FOR INDIVIDUAL TRAJNING AND
EDUCATION PROGRAMS

(In $ Billions)

Individual Training & FY FY FY
Education 1974 1975 1976

• Direct Programs 6. 31 6. 77 6. 80**

Supplemental Programs* 0. 27 0. 30 0 . 32 ‘~~~~

Total 6. 58 7 .07 7. 11
(% of Total DoD Outlay
from Table 1) (8. 3%) ( 8. 2%) (7 . 7%)

* Include s items not requiring authorization of averag e military student
training loads such as ROTC , Armed Forces Health Professional Scholar- .
ship,Flight Familiarization, and Off-Duty and Voluntary Education programs.
*“~ Does not add to total because of rounding .

4 7/— See Note 7 for source(s).*
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in Table 3 for both dir ect and supplemental programs over the three years, FY
• • 1974 through FY 1976.

The value of operational equipment exclusive of aircraft , tanks , and ships
used for training in 1972 was estimated to be approximatel y $4. 5 billion; this is
the estimated value of the inventor y and does not include the large repair costs
for damage to operational equipment being used for training. The inventory of
training aids , devices , equipment and simulator s used in lieu of operational equip-

• ment , often with increased training effectivegi~ss~ was worth about one-quarter
of this amount - -approximately $1.2 billion. —’

In the individual training and education area s of Recruit Training and Spe-
cialized Skill Training alone, the ti me to be spent in training by the successful
trainees- -those who graduate from the programs- -is estimated to be equivalent
to at least 210 thousand man-years during FY 1976. This is shown in Table 4. 21
Attrition and recycling of trainees would account for additional training time spent
in these two areas. In fact , the total manpower commitments to individual train-
ing and education--students and trainees , instructors , and support personnel- -
amount to about one-sixth of all military personnel. This is sl*~ ~- :  the past
decade in Table 5.!~/

It is important to understand that where data are given for “individu al train-
ing and education , ‘ as in Tables 4 and 5, th ey pertain solely to the trai ning of in-
dividual military member s in formal courses conducted by organizations whose
predominant mission is training. Such data do not include training activities con-
ducted by operational units incidental to their primary combat , combat support ,
or combat service support missions. The training of organized crews and units
for the per formance of specific military missions (“operational training ” or “force
support training ”) is not included in the Military Manpower Training R eport ,.~

’
and the costs of such training are not included wher e “i ndividual training and ed-
ucation ” is being anal yzed . Likewise, in certain categories of training, on-the-
job training (OJT) in units is used to supplement or partially to substitute for form -
al course-training requirements; the costs of such OJT are generall y not included
in summaries of individual training and education. Thus , the estimates of the costs
of current training presented in the pr eceding tables must be int er preted as quite
low and conser vative estimates. By any method of reckoning, the costs of current
DoD training are extremel y high.

Scope of Defense Training Technology R & D

The FY 1974 , FY 1975, and requested FY 1976 funds for DoD Research , De-
velopment , Test and Evaluation (R DT&E)  are shown in Tabl e 6. Also shown are
the f unds for the total and the “Education and Training ” part of the Human Resources
R &D program. These “Education and Training ” funds represent the program area
in which the Task Force study was concentrated. This program is centrally managed

_ •~~• ._ i •~ J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~ - —~~~
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•
TABLE 4

DOD GRADUATE TRAINEE MAN-YEARS IN RECRUI T AND
SPECIALIZED SKILL INDIVIDUAL TRAINING, FY 1976 9/

Wei ghted Graduate-Trainee
Type of Nu mber of Average Course May-Years in
Trainin g Grad uates Length (Years) Training During

FY 1976

Recruit  445 , 623 0. 150 66 , 843

Specialized Skill 1 , 188 , 314 0. 121 143, 786

Total 1, 633, 937 0. 128909 210, 629

• 2/ See Not e 9 for source(s) .

TABLE 5

DOD MANPOWER ENGAGED IN INDIVIDUAL TRAINING AND EDUCATION
( Military End-Strength , in Thousands)

FY FY FY FY FY FY FY
1964 1968 1971 1972 1973 1974* 1975*

Manpower 403 700 507 405 354 364 341

A s Percentag e of
Total Milit ary
Strength 15. 0% 19. 8% 19. 9% 17. 5% 15. 6% 16. 6% 15 .8 %

*Estj mated
10/— See Note 10 for source(s) .
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in ODDR&E through the Assistant Dir ector for F~ vironmental and Life Sciences
[AD(E&LS)], in the directorate responsible for technology-base R&D management,
that of the Deputy Director for Research and Advanc ed Technology [DD(R &AT)J .

The “technology-base” program s include Research (6. 1), Ex ploratory De-
velopment (6. 2), and some Advanced Development (6. 3A, or that 6. 3 which is
nonsystems-related Advanced Development). These programs are performed
primarily in the R & D  laboratories and are centrall y managed as area s of technol - - •

ogy in ODDR & E.

“Nontechnology-base ” programs include the remaining Advanced Develop-
m ent (6. 3), Engineering Development (6.4), Management and Support (6. 5), and
Operational System s Development . Generally, they are programs to implement
and appl y finding s from technology-base R&D. Much of this work is performed
through contracts managed by System Project Offices (SPO’s) or Program Manager s
(PM ’s) for specific weapon system developments. The training technology aspects
of such nontechnology-base programs are generall y not managed as part of the
Training Technology or Human Resources R&D programs.

The “Education and Training ” R &D funds shown in Tabl e 6 constitute about
one-half of the Human Resources R&D program funds. About two-thirds of this
is technology-base R&D. The one-third that is not technology-base R&D consists
essentially of a program element in each of the Militar y Departments at the En-
gineering Development (6.4) level for nonsystems training devices and simulator
development.

The Task Force reviewed some of the many training subsystems that are in-
cluded within weapon system development programs managed by specific PM/SPO’s.
However , it did not review other nontechnology-base Training Technology R&D ef-
forts that are not managed as part of the Human Resources R&D program. The

- • monetary value of such efforts for which in ODDR&E there is neither central tech-
nological area management nor organizational mechanisms for centr~ l technologi-
cal area cognizance is estimated to be on the order of $160 million. —’ This is —

between three and four times the $47. 5 million requested in FY 1976 (cf. Table 6)
for the Training Technology R & D  that is part of the Human Resources R&D program.

The percentages given in the lower part of Table 6 show the funding of total
DoD R DT& E, Human Resources R&D , and Training Technology R&D programs

• relative to total DoD outlay, DoD personnel costs , and total DoD RDT&E. If the
percentages listed under the “Education and Training ” columns are increased by
a factor of between 4.0 and 4. 5, they will refl ect the inclusion of all Training Tech-
nology R & D  efforts as estimated in the preceding paragraph.

Thus, the requested FY 1976 funds for centrally managed Training Technol-
• ogy R&D are equivalent to 0. 05% of total DoD outlay, 0. 1% of DoD personnel costs ,

and less than 0. 5% of total DoD RDT&E. The respective percentages estimated

L ~~~~~~~~~~ - ----f----- 
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for all Training Technology R&D are 0. 22% of outlay, 0.42% of personnej costs ,
and 2.01% of RDT&E. By all methods of reckoning, the funding of current DD

• Training Technology R&D is quite low.

* * *

The remainder of this Summary Report is organized into two sections that
summarize the General Findings and the General Recommendations, followed by
six sections that deal with the six functiona l training ar eas considered separately
in this study. These num bered sections (1-VI) contain the conclusions and specific
recommendations from the six substantive chapter s (111-VIlI) of the full Task Force
Report of 31 May 1975. Ther e is obvious redundancy between the recommendations
in these six sections and the General Recommendations that are based partl y on them
and partl y on the general obser vations and findings.

The Task Force is confident that if DdJ put s these recommendations into ef-
fect , the results will have significant impact on accelerating improvements in train-
ing cost-effectiveness ratios.

The six sections (and authors) are:

I. Recruit Training (Howard H. McFann )

II. Specialized Skill Training (Jesse Orlansky)

Ill. Officer Acquisition Training and Professional Development
Education (H. Wallace Sinaiko)

IV. Flight Training (Ralph Flexman)

V. Weapon System Training Subsystem Development (0. S. Adams)

VI. cr ew, Group, Team, and Unit (CGTU) Training (Joseph Rigney)

Finally, the Task Force prepared two memoranda for the Deputy Director of
Defense Research and Engineering (Research and Advanced Technology): “Report
of the Committee on a Defense Training Technology Center , “ dated 17 March 1975,
and “Report of the Committee on the Navy AWAVS Location , “ dated 22 May 1975.
These are appended to this Summary Rep ort.

_ _  _ _
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GENERA L FINDINGS

At the present time, ther e are with few exceptions almost no training cost -
effectiveness ratios employed in OSD or the Milita ry Depa rtments. There are no
cost-effectiveness functions that would permit the comparison of the current with
alternative training philosophies , methods, procedures , equipments, and goals.
As a consequence, the DD cannot presently assess the true impact of alternative
training systems, and ODDR&E cannot assess the true or potential worth of its
Training Technology R&D program. The implication is both clear and disturbing
- -many important decisions are being made without adequate , valid , quantitative
bases in fact. This is a serious gap: policy should demand the same sort of “hard”
cost-effectiveness evidence with r egard to training that is required for weapon
system development and acquisition. Both better costing and better training-
effectiveness assessment methods have to be developed and used.

It is difficult to determine except on an ad-hoc basis which specific area s
of Training Technology R&D are more likely to produce beneficial cost-effective
results. This is partly a result of the lack of correspond ence in the management
information categories employed in the major OSD documents relating to training
and Training Technology R&D. The relevant document s of greatest importance
are the annual Military Manpower Training Report, the Human Resources Technol-
ogy Coordination Paper, the RDT&E Program, and the DcD Budget.

In light of the preceding, it is apparent that the identification of Training
Technology R&D needs or requirements are dependent on subjective judgments
made without benefit of findings from comparative cost-effectiveness analyses.
Until this situation is corrected , it is especially important that the R&D commun-
ity is involved to provide an input r egarding the potentials and capabilities of train-
ing technology. Historically, such involvement has been best accomplished through
close coordination and cooperation of Training Technology R&D and both training
and operational user commands and working units.

Advances in the above three ar eas- -cost-effectiveness analyses , correspond-
ence in managem ent information categories , and close R&D-user coordination- -can
lead to nontrivial improvements in the procedures to establish Training Technology
R&D requirements and priorities within OSD and the Military Depar tm ents.

R&D on training methods is competent , relevant to the needs of the Services ,
and incorporates the current state-of-the-art in training devices, procedures, and
data processing. The Services have pioneered (a) in the use of compl ex simulators
to train personnel to operate and maintain maj or weapon systems, (b) in self-paced
personalized methods of instruction, often computer assisted, (c) in performance-
oriented training, and (d) In managing the training of very large number s of individ-
uals. However , insufficient attention is now being given to collective traini ng, i. e.,
to the training of crews, groups , teams, and units. This is an area in which signif-
Icant improvements in efficiency and effecti~eness are now possible.

— • 
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Ther e is no compelling evidence to suggest ther e exist significant duplications
of Training Technology R&D efforts, or that the present efforts are not related to
Defense pur poses. However , in th e absence of the necessary comparative cost-
eff ectiveness analyses , it is diffi cult to assess whether the distribution of these
efforts is directed towards the problems of greatest potential benefit . There is
insufficient assessment (testing and evaluation) of advanced training methods and
of prototype training equipment and simulators. This is partl y caused by the re-
luctance or inability of the commander s of training activities to make their person-
nel and facilities availabl e for test pur poses. The limited representation of Train-
ing Technology R&D personnel at the training locations for such tests also contrib-
butes to the deficiency.

The development and procurement of training subsystem s for weapon system s
take place with insufficient input by personnel responsible for Training Technolo~v
R&D. A similar situation exists with the acquisition of large-scale nonsystem train-
ing equipm ent. An estimated $2 to $3 billion may be spent for such equipment over
the next several years. A “system s approach to training ” (SAT) or “instrucj ional
systems development ” (ISD) approach has been developed with DoD support. This
approach is intended to ensure that the most cost-effective training methods and
equipment will be developed and procured. The Air Force has led in the implemen-
tatio n of this SAT/ISD approach by establishing a policy that it will be employed on
all current weapon systems and in the acquisition of all future ones. There is some
question r egarding the degree to which it is being correctl y implemented , and there
is little or no evidence of its actuall y producing cost-effective results.

The introduction of more-efficient training methods often poses problems for
the commander s of training facilities because ii may lead to reductions of support
personnel or budgeted funds. Insufficient attention has been given to ways of pro-
viding incentives and of eliminating existing disincentives for improving the effici-
ency of training. “Profit-sharing” techniques might be adapted to these situations
and adopted by OSD and the Military Departments.

The lag in implementation of Training Technology R&D finding s by the training
and operational commands and by the PM/SPO’s can be attributed largely to insuffi-
cient working arrangements between the R&D and user communities. The most suc-
cessful instances of appropr iate implementation and maintenance of improvements
h ave occurred where Training Technology R&D work has been colocated with its user ,
and such colocation should be continued and encouraged in the future.

Because of limitations in time and scope , the Task Force did not address in
detail certain topics such as: (a) training in the Services ’ operational commands ,
(b) on-the-job training, (c) human-factor s aspects of training, (d) commercial con-
tract training, (e) for eign military training, (f) the advantage of laboratory versus
headquarters locus for management of contract or grant Research (6. 1) on training
technology, (g) the balance of in-house versus contract efforts in this area , and
(Ii) the personnel and human-factor s parts of the Human Resources R&D prog ram.

• • • - --.--— •-
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GENERA L RECOMMENDATIONS

The general recommendations of the Task Force on Training Technology
are summarized as follows:

1. DEVELOP A CAPABILITY TO PERF ORM COST-EFFECTIVENESS
ANALYSES OF TRAINING TECHNOLOG Y.

Interpretation

Effective management of training technology requires timely, well-based
analyses of the cost-effectiveness of training alternatives. OSD needs the capa-
bilit y to secure such anal yses in a timel y manner to aid in Training Technology
R&D decisions being made in several ODDR&E Directorates (Research and Ad-
vanced Technology, Strategic and Space Systems, and Tactical Warfare Programs),
and to suppor t other OSD decisions about training and the assessment of training
alter natives. The approach of the Training Analysis and Evaluation Group (TA EG )
of the Na vy attests to the feasibility of training cost-effectiveness anal yses being
used to enhance the implementation of Training Technology R&D findings .

The analyses may be conducted, and the data bases maintained by combina-
tions of offices or agencies in OSD and the Military Departments; e.g. , in ASD
(M &RA), ASD(I&L), ASD(PA&E), TAEG (Na vy), TRAB (Air Force), and CATB
(Army). ODDR&E should use the cost-effectiveness analyses and data bases as
part of the information necessary to its managem ent of Training Technology R&D
programs, including analytical estimates of the potential impact of proposed new
programs.

Reliabl e data bases are necessary for valid and useful cost-effectiveness
analyses of training alternatives. Although considerable improvem ents have been
made in the availability and quality of training data over recent years , additional
efforts are needed to provide even better data , particularly if accurate cross-
Service comparisons are to be made.

For example, the available data on expenditures for each trainee-day per
graduate of Recruit Training differ greatly among the Services: $75 (in the Army),
$37 (Navy), $45 (Marine Corps), $40 (Air Force), and $56 (DoD average). Part of
the variat ion can be accounted for by course-content differ ences based on different
service missions. Part can be explained by differ ences in attrition rates , and per-
haps even by differences in efficiency. However , probabl y the maj or source of
variation is attributable to accounting differences; e. g., to differing methods of
allocating base operating- support costs , and to the inclusion or exclusion of trainee
travel costs. Rectification of accounting conventions among the Services is a much-
needed step in making possible more-rational decisions on training, training tech-
nology, and Training Technology R&D.

-.- - • -•- .-
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Wher e suitable data bases do not now exist , and wher e the responsibility for
them is not organizationally clear, OSD should task the appropriate offices or agen-
cies to establish and maintain them . ODDR& E should support R&D to improve the
DoD’s cost-effectiveness anal yses , especially as applicable to training and train-

• ing technology. (Specific i~ecommendations Il-i , 11-4 , 111-2 , 111-3 , IV-4 , V-i , and
V-2 bear on this general recommendation. )

2. ESTABLISH A MEANS OF RELATING THE MANAGEMENT INF OR-
MATION CATEGORIES OF THE HUMAN RESOURCES TECHNOL-

• OGY COORDINATION PAPER (TCP), THE FUNCTIONAL AREAS
OF TRAINING , THE RDT&E PR OGRAM , AND THE DOD BUDGET.

Inter pr etation

The Budget -Subactivity and Program- Element subdivisions are identical; they
serve to relate the DoD-Budget and RDT&E-Program systems. The Project, Task
Ar ea , and Work Unit subdivisions constitute the further ordered levels below the
Program Element in the programming system. Also , each Program Element is
uniq uel y identified with a specific Military Department or Defense Agency . To pro-
vide more-effective management mechanisms , these Program/Budget subdivisions
must be related as management information categories to the categories and sub-
categories of the Human Resources Technology Coordination Paper (TCP) and to
th e functional areas of training (9nd other Human Resources) activities.

Specificall y, the Program Task Area subdivision should be identical to the
TCP Program Work Statement of each TCP technology subcategory for both prcs-
ent and future (planned) programs. The Program Project subdivision should be
id entical to the functional area s of Service use, such as R ecruit Training , Special-• ized Skill Training, and Flight Training in the general areas of training technology.
A transformation matrix should be developed and maintained for consistenc y to re-
late the Program Element, Project, and Task Area Program/Budget structur e to
the TCP technology category and subcategory structur e, and to the divisions accord-

• ing to functional areas. It should be the responsibility of the Military Department s
and Defense Agencies to maintain consistent transfer (or t ransformat ion-matrix)
functions in order that the Program/Budget subdivisions can he tracked by function-
al area and by TCP technology category and subcategory. (See also specific rec-
om mendation 11-3. )

3. MANAGE TRAINING TECHNOLOGY R&D CENTRALLY AS PARI’ OF
HUMAN R ESOURCES R&D , WITH DECENTRALIZE D R&D OPERA-
TIONS GEOGRAPHICALLY COLOCATED WITH MAJOR USERS , REP-
RESENTATION AT INTERMEDIATE LEVELS OF R&D AND USER
COMMANDS , AND USER COMMITMENT S TO MUTUAL SUPPOR T.

• • • - - --- ~~~~~~~~~~~ —--~~~~• —-•• -~~
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Interpretation

At OSD level , establish administrative review mechanisms within ODDR&E
to provide centraliz ed technology-area cognizance over all Training Technology
(and Human Resources) R&D, to include not onl y technology-base R&D efforts , but
also those system-related Training Technology R&D efforts in Advanced Develop-
ment (6. 3), Engineering Development (6. 4), and Operational Systems Development.

In the Military Departments, centraliz e Human Resources R&D management
at the organizational levels of the U. S. Army Research Institute for the Behavioral
and Social Sciences (AR!), the Naval Personnel Research and Development Center
(NPRD C), and the Air Force Human Resources Laboratory (AFHRL). Each organ-
iz ation should have a strong laboratory headquarter s staff reporting to appropriate
higher levels in the R&D chain of command. Also , it is very important that operat-
ing Training Technology R&D field units be colocated geographicall y with major users
1e. g., in the Army at TRADOC and F ORSCOM installations such as the Infantry School
at Fort Benning, the Armor school at Fort Knox , USAEUR , and Fort Hood), with
clear commitm ents to mutual user -R&D unit suppor t , and that there be liaison or
r epresentation colocated with user command head quarters.

Ther e is ample evidence in all the Services of the isolation of Human Factors
from Training Technology R&D efforts , to the detriment of the latter. The Ta sk
Force has not studied nor assessed the impact of this  separation (or its correction)
on Human Factors R&D , this being beyond its charge. However , even though the
Personnel and Human Factor s R&D parts of Human Resources R&D were not studied
in detail , it is clear that thei r being included in the recommended centralized man-
agement will enhance Training Technology R&D. Such centralized-management
ar rangem ents already exist to varying degrees within the Services, and the addi-
tional specific changes recommended could take the following forms:

(a) In the Army,  AR ! and the Human Engineer ing Laboratory should be man-
aged centrall y, with working representation at other Army Materiel Command agen-
cies (e. g. , PM/TRADE and the U. S. Army Training Devices Agency) to improve
coordination with regard to task anal yses prior to tr aining device a nd equipment
development and evaluation of subsequent utilization.

(b) In the Navy , the Training Technology R&D aspects of the Na va l Training
Equipment Center (NTFC), and the Human Factor s (or Human Engineering) aspects
of the Human Resources R&D efforts that are now fractionated among various Sys-
tem s Commands (SYSCOM ’s), would be centrall y managed through NPRDC. Among
the operating Training Technology R&D field units that should be established , it is
especially important that some be colocated with flig ht training centers and with

L 

operating commands.

(c) In the Air Force , the Human Resources R & D  aspects of the Human En-
gineering Di vision of the Aerospace Medical Research Laboratory (AMRL) should
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be mana ged centrall y through AFHR L. Also, operating Training Technology R&D
field units should be colocated with major operational user s, and AFHR L repre-
sentation colocated with their command headquarter s (TAC, SAC, and MAC); some
steps have already been taken in this dir ection. (Related specific recommenda-
tions include 1-5 , 11-2, IV-- 1, IV-3, VI-2, Vl-5, and V1-6.)

4. INCREASE TECHNOLOGY-BASE FUNDS FOR TRAINING TECH-
NOLOGY R&D IN SUPPORT OF CREW , GROU P, TEAM , AND UNIT
(CGTU ) TRA iNING.

Interpr etation

The vast majority of training requir ements , possibly of actua l training, and
probably of training costs , falls in th e ill-defined area of collective training in
operational units- -referred to herein as “cr ew, Group, Team , and Unit (CGTU )
Training, ” and elsewher e sometimes referred to as “operational training ” or as
“force support training. ” After all , most military training is applied in the opera-
tional contexts of crews, groups , teams , or units. Yet , this type of training does
not generally fall under the cognizance of the Services ’ training organizations,
nor has Training Technology R&D generally been conducted in direct support of
such training requirem ents.

Because of these factors- -the large number s of per sonnel involved , the prior
lack of specific attention from the training and Training Technology R&D communi-
ties, and the general advances in training technology that are now available for im-
plem entation- -this is an area in which significant improvements in efficiency and
effectiveness are now possible. Cost-effectiveness anal yses, when they become

• availabl e, will support this assertion with quantitative estimates that the Task Force
is not now able to provide.

The technology-base funds for Training Technology R&D in support of CGTU
Training should be increased , if necessary, with compensating reductions in the
funding of other Training Technology R&D areas. They should be applied to pro-
vide a “r oad map ” of the R&D pr ogram needed in this area , with initial efforts along

• two lines: (a) the identification of the characteristics of this type of training, as
in the development of a taxonomy of relevant features (information transfer , skill
acquisition , communications , etc. ), and (b) the adapting of appropriate quantitative
theoretical formulations such as process-control models.

In any event , th e balance should be changed in the distribution of funds for
Training Technology R&D, with a greater prop ortion of the technology-base funds
in this area of “collective training in units. “ Other area s that have received great-
er technology-base R&D support in the past should shift towards greater funding
for the implementation of findings. (See specific recommendations VI-2 , VI-5,
and VI-6. )

____. __
____

_ _ _  • _•- •— • • -~~~~• •  -
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5. CHANGE ADMINISTRATIVE AND MANAGEMENT POLICIES AND
PRACTICES WHEREVER POSSiBLE TO PROViDE GREATER INSTI-
TUTIONAL INCENTIVES FOR THE DEVELOPMENT, TRA NSFER ,
AND USE OF COST-EFFECTIVE TRAINING TECHNOLOGY.

Interpr etation

Although this may be the most difficult of the fi ve general recommendations
to put into effect, for the long run it is probabl y second in importance onl y to the
needed cost-effectiveness analyses. Without progress along these lines, real pro-
gress toward nontrivial improvements in training cost-effectiveness ratios will be
sever ely limited.

The problem, although admittedly difficult, is not impossible to ‘olve. For
example, in order to have training-subsystem requirements recognized early e-
nough in the weapon system development cycle , they must be included as a specif-
ic requirement of the DCP/DSARC I and II process and review. Without early r ec-
ognition of the impact of training subsystem considerations on total life-cycle costs
of the weapon system , there is little opportunity for appropr iate design trade-offs
to be made.

In the Army, the TRADOC Commander has recentl y taken steps on a trial
basis at Fort Eustis to provide realistic budgetary incentives for a School Com-
mandant to pursue increased cost-effectiveness. Specificall y, he has agreed to
permit the Commandant to use all savings achieved through increased cost-
effectiveness during the next two years for the further improvement of the school,
the savings to be shared with TRADOC thereafter .

In all the Services, it is r ecognized that special pay categories and bonuses
can be u sed successfull y to acquir e and retain personnel in critically needed spe-
cialties. Recognition should be given to the changes that could be made to elimin-
ate certain disincentives that are associated with such special pay categories.
For exampl e, if flight pay wer e not dependent on a time-in-the-air criterion , but
woul.d be provided as well for “flying” a suitable simulator, then a major disincen-
tive for the replacement of airborne with simulator time would have been removed
(R&D could indicate the extent to which fl ying proficienc y and combat readiness can
be maintained with different mixes of airborne and simulator “flying ”).

It is probably only thr ough similar changes in the incentives and disincentives
that pervade the training systems of all the Services that significant progress can
be made on the greatest problem of all- -the opening of the systems to considera —
tions , t ests , and evaluations of real alternatives to the traditional ways of accom -
plishing that training which is necessary to mi l i ta ry  preparedness.

R&D resources can be used to provide some leverage in this regard, for ex-
ample through the application of cost-effectiveness anal yses to Training Technology

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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R&D program proposals that compare current and alter native training systems.
ODDR&E should support R&D to improve the institutional incentives , especially
as applicable to the transfer of Training Technology R&D and the adoption of cost-
effectiveness criteria in deciding among training alternatives.

(Further interpretation of this general recommendation can be obtained from
specific recommendations 1-1, 1-2 , 1-3, 11-5, IV-6 , V-3, and V-4. )

L
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1. R ECRUIT TRAINING *

Recruit Training is the initial individual training of enlisted entrants who
have had no prior military service. The basic Recruit Training data for FY 1976
are given in Table 7. In terms of scope, the projections indicate nearly one-half
million entering trainees and over 445 thous~~id graduates, with an average course
length of 54 days (nearly 8 weeks), at an average cost of nearly $2900 per trained
recruit. The total of nearl y 67 thousand man-year s to be spent in this training
during FY 1976 by the trainees who will complete the course represents over 3%
of projected total force strength. The total cost is projected to be nearl y $1. 3
billion.

The justification for undertaking Training Technology R&D for Recruit Train-
ing is threefold: (a) all enlisted persons experience it , (b) this phase of training
involves indoctrination into the military service, and preparation for later train-
ing, and ultimately operational capability, and (c) the cost of this training is con-
siderabl e because of the large num ber of trainees involved and the sizable attr i-
tion rates among first-ter m personnel.

All indications are that the training commands have attended to these mat-
ters to some extent over the year s, but that the R&D communities of the Services
ha-se had different degrees of involvement. The Air Force reported no such re-
search , the Navy sporadic , and the Army reported sustained involvement with an
emphasis on instructional m ethods and evaluation procedures.

Training Technology R&D requirem ents for R ecruit Training have empha-
sized improvement of the existing system within fairly constrained limits. The

• quality of requirements reflects the degree of interaction between the R&D corn -
munity and the training commands.

• The impact of Training Technology R&D for Recruit Training parallels the
R&D Investment made by the Services. In addition to the sustained effort , utiliza-
tion of Training Technology R&D seem s to require some group or agency perform-
ing the transfer function.

• That Training Technology R&D can make a contribution to Recruit Training
appears clear. Why this potential has not been full y realized is not so clear.
Some of the factors that inhibit such realization are discussed in the chapter on
this topic in the full report of the Task Force, and they are reflected In the rec-
ommendations that follow below. In addition , the recommendations focus on the
generation of Training Technology R&D requirements, program developm ent , and
required area s of Training Technology R&D applicable to Recruit Training.

tHoward H. McFann 
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TABLE 7

R~~RUrr ThAINfl~lG, Fl 19T6~J

Marine Air DoD
Army Navy Corps Force Total

Input (No. of Trairtees)W 232,514-0 103,108 57,320 83,627 476,595

Attritiori~
’ 10,090 10,1417 14,1469 5,996 30,972

Out put (No. of Graduates).~./ 222,450 92,691 52 ,851 77,631 L~L~5, 623

Course Length ( Days).~/ 149 63 77 42 54 .L~!

Graduate-Trainee Man-Years!/ 30,278 16,221 11,304 9,057 66,967

• Number of iocations!/ 10 3 2 1. 16

Median Student Lead 
~per Lecatiori (Number )!’ 1,735 5, 852 7,656 10, 833 14 ,750

Total Costs (in $ Millions)
a. Student Pay & Allowances 312.6 155.8 119.3 70.8 658.5
b. Other Training Costs 459.2 57.5 56.8 58.2 631.7
c. Total 771.8 213.3 176.1 129.0 1,290.2

Expenditur e per Graduate (in $)
a. Student Pay & Allowances* ~Cross-Service comparisons of 1,478
b. Other Training Costs* these aggregated relations are 1,418
c. Total-k not valid without adJustm ents 2,895

to allow for accounting dif-
Expenditure per Graduate Trainee ferences , program variations,
Da~j  ( in $)~/ different rates of attr ition ,
a. Student Pay & Allowances* and other variables. 27.32
b. Other Training Costs* _______________________________ 26.21
c. Total* 53.51

Males and females, act ive and reserves , combined.
Military Manpower Training Report for FY 1976, pp. 111-3 and 111-14;

/ 
“Attrition” by subtraction (Input minus Output).

LI, Ibid.; p. 111-9.
~J Weighted average, sum across Services of Output times Course Length (output

days), divided by DoD Output (total graduates).
Output times Course Length , d ivided by 360; does not add to Dol) total

/ because of rounding .
!‘~ mid.; p. nc-4 .
LI Ibid.; p. X — 3 .

_ _ _ _ _ _ _  ~~~~~-::~~~~~~~~~~~~~~~~~~~ 
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Recommendations

I-i. PROCEDUR ES should be modified to ensure that trainee evaluation occurs by
demonstrating proficiency and not time. DoD should request that modifica-
tions be made in Public Law 82-51, which currently utilizes time-in-training
as th e criterion of preparedness.

1-2. EXISTING administrative systems should be modified to provide greater in-
centives to utilize R&D findings. In Recruit Training, the major change need-
ed is to allow the command to share in savings accrued through innovations
in training. Procedures that allow the R&D community to share in savings
r esulting from im plem entation of Training Technology R&D findings (for ex-
ample, cost reimbursement for R&D personnel engaged in implementation
activities), should be provided without reduction in the technology-base 1ev-
el of funding.

1-3. ALTERNATIVE procedures to ensur e greater likelihood of initial implemen-
tation and maintenance of changes initiated should be developed and tested.
Two alternatives suggested are (a) the establishment of an R&D “broker ”
whose primary responsibility would be to interface with the R&D and Recruit-
Training communities , and (b) the commitment of a proportion of R&D per-
sonnel to an imp l ementation role on a cost-reimbursable basis.

1-4. EACH of the Services should identify and maintain Training Technology R&D
for Recruit Training on a sustained basis. Especiall y required are longitu-
dinal studies to determine the relationship of content and procedure to later
success and per formance in the Services.

1-5. PRESENT procedures for formulation of Training Technology R&D require-
ments and program development should be modifi ed to provide greater in-
volvement in these of the R&D community in R ecruit Training, accompanied
with responsibility, authority, and accountability.

1-6. FOR Recruit Training Technology R&D , a lead-Service approach should be
established for Eelected Exploratory Development (6. 2) activities, and the
assignment of initiative and leadership roles made to specific Services in
R&D areas such as literacy, physical fitness , and attit ude development . The
implementation of R&D finding s should be left to each Service.

[ - •~~~~ - ~~~~~-—-~~•rn 
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II. SPECIALIZED SKILL TRAIN IN G *

Specialized Skill Training concerns the individual training given after initial-
entry training of both officer and enlisted personnel to provide new or higher lev-
els of skills and knowledge required to match specific military job requir em ents.
The amount of such training projected for FY 1976 is shown in Table 8. It inc ludes
only the initial specialized skill, progression and functional skill training of in-
dividual officer and enlisted Service members in formal courses conducted by or-
ganizations whose predominant mission is training. This does not include on-the-
job training (OJT), the training of recruits or crews, officer acquisition or flight
training, or professional development education.

More than 1. 25 million Service personnel are projected to enter such train-
ing during FY 1976 at a total cost of more than $3.5 billion. More than 7100
courses are offered, with an average course length of 43.5 days (more than 6
weeks), at an average cost of about $3000 per graduate. Nearly 1. 2 million Ser-
vice personnel are expected to complet e one or more courses during the year , and
th e total t im e spent in this trainin g by those who graduate represents over 143 thou-
sa nd man-years of military effort.

The annual budget for technology -base RDT&E on education and training is
about $28 million for FY 1975 and about $32 million has been requested for FY
1976. Although it has been estimated that about 40% of these funds apply to R&D
on Specialized Skill Training, precise identification has not been possible. Train-
ing is not categorized in the same way in the Human Resources Technology Coordin-
ati on Paper (TCP) and in the Mili tary Manpower Training Reports. The “educatio n
and training ” category of the TCP includes , but does not identif y R&D on Specialized
Skill Training, which is, of course, one of the categories in the manpower report.

Virtually all methods of training are used by the Services. There is a current
emphasis on self-paced training; computer-aided instruction is increasing rapidly.
These are important and effective technolog ical innovations , but most instru ction is
still instructor-centered rather than student-centered. Only a limited review has been
made herein of the content and relevanc e of information taug ht in these courses. &eps
are being taken to improve the usefulness of knowledge taug ht and to ensur e, by obj ec-
tive means , that the trainees hav e achieved the performance standard s for completion.

These innovations in training are the result of R&D efforts that are r egarded
as relevant and effective and that are still in various stages of developm ent and
evaluation. Current problems in skill training concern the evaluation and applica-
tion of reasonabl y well-known results of previous and current R&D. This app li es,
generally, to such products as computer-managed instruction, the proper use of
si mulators , simplifi ed course materials and manuals, and proceduralized job per-
formance aids. However , there is almost a complete absence of efforts to evaluate

L *Jesse Orlansk y 



p. 25
~~~~~~~ 8

SPEC IALI~~D SKILL ThAINIWI, FY 1976~/

Marine Air DoD
Army Navy Corps Force Total

Input 365,121 6148,7148 58,355 128,1140 1,2514,1400

Attrition 26,298 28,217 5, 121 6,1450 66,086

Output 338,823 620,567 53,234 175,690 1,188,314

Average Course Length (Days )W 68.0 22.3 84.7’ 58.7 43.5

Graduate-Trainee Man-Ye i:’~I 64,033 38,362 12,528 28,643 143,566

Number of Locations 28 314 15 7

Number of Courses 619 3, 212 835 w 2,448 7,1114!/

Total Costs (in $ millions)
a. Student Pay & Allowances 583.9 481.5 85.0 235.2 1,385.6
b. Other Training Costs 1,303.1 397.0 69.4 397.1 2,166.6
c. Total 1,887.0 878.5 1514.14 632.3 3,552.2

Expenditure per Graduate (in $)
a. Student Pay & Allowances* ~Cross-Service comparisons of 1,166
b. Other Training Costs* these aggregated relations are 1,823
c. Total* not valid without adjustments 2,989

to allow for accounting dif-
Expenditure per Graduate Trainee ferences, program variations,
Day (in $) different rates of attrition,
a. Student Pay & Allovances* and other variables. 26.81
b. Other Training Costs* ____________________________ 141.92
c. Total* 68.73

Data of Military Manpower Training Report for Fl 1976, pp. V-l to V-l5, IX-6
to IX-8, X-3; includes male and female, active and reserve, enlisted and
officer combined . “Attrition ’ by subtraction (Input minus Output).

~~~~~ ~deighted average.
Li, Output times Course Length, divided by 360

Includes 4 joint schools .

~J Includes courses conducted by the Navy and other Services programmed for
attendance by Marines.

L
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the benefits and costs of various methods of Specialized Skill Training and to adjust
accordin gly the budgets for R&D on training technology. Although the R&D efforts
are competent , per se, the failure to gather and anal yze Cost and performance data
is a serious oversight that must be remedied.

Recommendations

Il-i. INCOR PORATE cost-benefit analyses of training procedures and equipments
as a method of evaluating the R&D program on train ing technology in the Hu-
man Resources Technology Coordination Paper (TCP). To be meaningful ,
this procedure should obviousl y appl y to all other major area s of this TCP.

11-2. INCR EASE the assignment of R&D personnel, as detachments or divisions,
to major Specialized Skill Training bases. R&D personnel should also be as-
signed, on a liaison basis, to more operational commands.

11-3. R EVIEW the categories applicable to R&D on Specialized Skill Training in
the 1C P and those on loads and costs in the Mil i tar y  Manpower Training Re-
ports with a view to making them mor e com parable. The purpose to be
served is to improve the ability to relate allocation of effort in va rious types
of R&D on training technology to area s of major impact on the conduct of
trainin g.

11-4. INCR EASE the number of manpower economists and cost anal ysts i n the
Training Technology R&D establishments.

11-5. INCR EASE the amount of Exploratory Developm ent (6. 2) discretionar y funds
allocated to technical director s for t h c i r  use in promoti ng and evaluating new
ideas in Specialized Skill Training R & D b v  l(L7 to 15 ,~ each year for a three-
year trial period. This increase may be derived by a proportional reduction
in Dther 6. 2 funds for R&D on Speciali zed Skill Training. Provide stringent
review , with par t ic ipat ion by ODDR&E , for purposes of accountabili ty in the
effective use of these funds . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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III. OFFICER ACQUISITION TRAINING
AND PROFESSIONAL DEVELOPMENT EDUCATION*

Officer Acquisition Training fills the Services’ needs for qualified junior
offic ers: about 17 , 000 new offi cer s will be commissioned during FY 1976. About
5~ ($338 million) of the DoD individual training and education budget is spent on
this area. There is wide variation in the duration (e.g., 10 weeks to 4 years)
and cost of particular training programs.

Professional Development Education provides intellectual and technical
breadth to career officer s and senior non-commissioned officers: approximately
14,000 men and women will participate during FY 1976. The cost is about 7%
($520 million) of the total DoD individual training and education budget . This type
of training is provided both in civilian and in-house institutions.

Officer training and education is highly traditional. Most takes place in
college-like settings with the typical approaches of lectures, seminars, and read-
ing. Ther e are some striking applications of innovative technology, most notabl y
at the Air Force and Naval Academies. What is conspicuously missing, however,
are data evaluating the new approaches followed in these and other centers. There
ar e excellent opportunities to do systematic assessments on the effectiveness of
officer traini ng programs.

Professional development involves an inordinate amount of time during some
officers ’ careers. Up to 2.S~ of the post -commissioning years are spent in this
type of activity. The corresponding time for professionals in civilian life is , we
believe, much less.

Non-resident self- instruction throug h correspondence cour ses has long been
used in officer and non-commissioned officer professional development , and it is
r eceiving more command emphasis at present . Ther e should be concern about
the apparent new emphasis  for two reaso ns: (a) ther e is evidence to show that gen-
erall y very few peo ple com plete corres pondence courses , and (b) correspondence
cour ses place an extremely high value on verbal fluency, which may not be neces-
sary for many enlisted occupations. There is little evidence of R&D concerned
with non-resident inst ruct ion;  e. g. , ver y little is known about the cost-effective-
ness of this t ype of training.

Most Professional Development Education is provided in a structured basis
(i. e., a “lock-step ’ fashion), with littl e attention to individual differences in learn-
ing rates , motivation , dnd the like. Related to this is the rigid system of career
progression which does not make it easily possible to accelerate the promotions
and resp onsibili ties of outstand ing young officers and non-commissioned officers.

*H Wallace Sinaiko 
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Ther e is a tendency for the Services ’ training manager s to embrace hard-
war e technology uncriticall y for training programs. Much mor e attention seem s
to be paid to “how to teach ” tha n to “what to teach’ in these programs. Sometimes
“media ” is conf used with the educational process , i. e. , the medi um becomes the
message; and , as oft en happens in the civilian sector , gimmicks and gadge~ are
acquired without valid justification.

Ther e are some barrier s to training innovations , many of which can be changed
by administrative action; e.g. , high turnover among innovators and would-be inno-
vators; too much emphasis on short-term , immediate-payoff project~ ; no reward
for embarking on high-risk activities ; and insufficient opportunity , du e to course
over loads , to permit experimentation.

The importance of what one briefer aptly called “the most important var i-
able ” should be underscored : the teacher. Instructors are of primary im portance,
and th ey are likely to remain so into the indefinite future. Better military teaching
can be brought about in many ways , e.g. , by sensible selection and career manage-
m ent of teach ers, good preparation in the art of teaching, rewards provided for
outst anding teacher s, and hardwar e that serves to unburden and enhance the role
of the instructor . Training Technology R&D should support the teacher, not sup-
plant him.

Recommendations

Ill-i. RECOG NIZ E the central importance of the teacher , in all military training,
and take appropriate administrative (and R&D) steps to support him. The
Services should disabuse themselves of the notion that all men are equally
skilled modules when they are assigned to training billets as instructors.
As in recommendation III-3 , below, a good deal is known about teaching
skills in the civili an sector , and this literature should be applied. A less-
inhibited recommendation is that special career fi elds in training and educa-
tion should be established; perhaps the British Army ’s experience would be
instructive in this r egard.

111-2. INITIATE in-depth studies and experimental evaluations of the new tra ining
equipments that are currentl y being introduced into officer acquisition pr o-
grams. A pr oportion of the budget for new types of training equipm ent should
provid e funds for evaluating their effectiveness. Existing data from other
programs may be applicable in Officer Acquisition Training; these products
should be rediscovered and their findings used wher e possible. Develop
techniques and procedures that will ensur e new ftaining media will not be
adopt ed uncriticall y. Require technology procurement to include quantita-
tive evidence on anticipated benefits; cost-benefit anal yses are needed befor e
procurement, as well as in evaluations of uti l i ty after procurement.

I.
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111-3. CONDUCT research and development in the area of self-instruction , partic-
ular ly the traditional correspondence course approach to training and educa-
tion. Establish up -to-date data bases , for example, on cour se com pletion
rates (both within and outside the Military Departments), and factors contrib-
uti ng to successful self-instruction (e. g. , student , situ ational , and cont ent
variables). Initiate R&D leading to good cost-effectiveness estimates for
correspondence versus other training approaches.

111-4. INITIATE comparative studies of civilian and mil i tary practices in Profes-
sional Development Education , for exampl e, on the duration and typ es of
trai ning em ployed for maintaining and broadening professional competencies.

r I-S. IN the area of Professional Development Education , determine effective
lead ti mes between training courses and duty assignments (for example,
should advanced specialty education occur immediatel y before an offi cer s
utilization tour , or precede it by several years?). 
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IV. FLIGHT TRA INING *

Flight Training, as considered here , is the individual training in basic fly-
ing skills needed to provide the Services with pilots and navigators for initial as-
signment s to operational miss ion uni t s .  Flig ht Training data for FY 1976 are
shown in Table 9. Over 10, 000 Service personnel are expected to enter one or
more of the score of courses that average about  200 days in duration (nearl y 29
weeks) at an annual  cost of more than $1. 15 bil l ion.  About 9200 will graduate,
so the average cost of the program per graduate  is more than $125 thousand.

Undergraduate Pilot Training (UPT ) in all  of the Se rvices cont inu e ’~ to be a
very expensive endeavor , but with a great potential for immediate and longer-range
cost savings. Immediate cost savings could be achieved by more effect ive use of
existing s imulators  and trainer s, by ad~~ t ing  iniprnved tr~i i n i n g  m~~thoc1~~, ~~nd J-~ ’

incorporating task -oriented training sy llabi.  Further , R&D of a direct nature  in
areas such as performance assessment , ident i f ica t ion of job- re levant  ski l l s , train-
ing methods , and concept s, t ra inin g-equipm ent design and ut i l izat ion , and manage-
ment methods should be highl y productive in fu tu re  cost savings. Programs of
R&D in most of these area s have been designed , but many have not been initiated.

Coordination of R&D on Flight Training between and within the Services does
not always take place at the working levels and places where mutual  benefits could
be achieved. This is in part a result of the Services not having similar organiza-
tiona l s t ructures  for R&D on Fligh t Training. While a number of coordinating com-
mittees exists , effective spreading of the word may or may not occur . New and
better methods a re  obviousl y needed.

Flig ht Training R&D management appears to be too remote from either train-
ing or operational command headquarter s (or both , in cer tain instances). If the
R&D manager s are too distant from the t ra ining scene , under standing of the envi-
ronment , procedures, problem s, and obj ect iv es  of the training programs will be
less than desirable in the establishment of priorities , a pproval of levels of support ,
and provision of pr oper guidanc e to the R&D pr ogram. Likewise , to the extent that
Fligh t Training R&D uni ts  are permitted to be ph ysical l y remote from the intended
user s of their  products , so will the probabiliti es be low of their making significant
and timel y contr ibutions to the users programs.

Present methods for establishing, prioritizin g, and processin g R&D require-
ments for Flight Trainin g leave much to be desi red. Since ther e is no independent
evaluation of Service-specific requirements , i n s t i t u t i o n a l  biases can filter out wha t
mig ht be a hig hly productive pr ogr am.

The successful work of the Navy ’s Training Anal ysis and Evaluation Group
(TAEG) has led to the app lication of advanced training technology to several Flight
Training programs with concomitant savings of many mil l ions of dollars and

*Ral ph Flexman
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TABLE 9

FLIGHT TRAINING, FY 1

Marine Air DoD
Army Navy Corps Force Total

Input 2, 105 1, 905 1,285 5,125 10,420

Attrition 385 11.15 75 327 1,~~O2

Outpu t 1,720 l,~1.90 1,210 4,798 9,218

Average Course Length (Days )~~ 136.9 338.0 162.6 190.7 200.8

Graduate-Trainee Man_YearsW 65)4 1,399 5)47 2,5)42 5,142

Number of Locations 1 7 5 12 25

Number i~f Courses i(+) 14 5 2O(+)

Total Costs (in $ Millions)
a. Student Pay & Allowances 16.9 3L5e/ 12.7 34.8 95 .9
b. Other Training Costs ~O.5 3624. 8— i 44 .1 558.8 1,058.2!
c. Total 1IY(.)4 396.3~1 56.8 593 .6 1, 15)4.1!

Expenditure per Graduate (in $)
a. Student Pay & Allowances* ~Cross-Service comparisons of 10,11-04
b. Other Training Costs* these aggregated relations are 114,797
c. Totai* not valid witrout adjustments 125,201

to allow for accounting dif-
Expenditure per Graduate Trainee ferences , program var:iations ,
Day (in $) different rates of attrition ,

a. Student Pay & Allo~ ar -c~~* and other variables . 51.81
b. Other Training Cos ’ ,~* ____________________________ 571.74
c. T~ ta1* 623.56

Data jf Mi ii ~~y Manpower Train~~~ Report for FY 1976 , pp. VI-1 to VI-l4 ,
e~”~iudes Fliol t Famil i a r i za t ion  Training~ and c omputed on t i e  assumption
tha t~~s~ average c ourse length for the reported category of “ Ot ber Flight
Training” is unifo rmly 4 .5 weeks in duration . “Attr i t ion ” by subtraction

b/ ( I nj u t  !ninut. Output).
— ,  W ’Ht ~i Led average .

~~ 
Outçut~ times C ir ;e f~~r~~t h , divided by 360 .
Irv~1uded in Navy t i _ a l .

—‘ In’~l~des $26.) m 111i 1r f’~r the carrirr USS LEXThGTON, wh ich supports
carrier landing and take-off training .

_—~~~~~~~~-
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conservation of scarce resources. They incorporate the services of an interdisci-
plinary team capable of performing cost anal yses in their restructuring of existing
training programs.

A problem existing to a greater or lesser degree in all Services is the depend-
ence on favorable management attitudes for the initiation , support, and application
of Flight Training R&D. It is not infr equent that programs oi ~rea t potential are
either ignored or successfull y opposed because of institutional biases and opinions
based on less than full y relevant experiences. There is little doubt hut that strong
biases prevented the expanded use of flight simulator s at an earlier date in the Ser-
vices. Perhaps because of the lack of a rigorous system that pl aces accountability
on the decision maker s (and those assigned responsibility for management and su-
pervision of R&D applications), it has been relatively easy to withdraw support of
a program at almost any stage. Also , r ot at ion of mil i tary persennel h~i~ hod o pr c-
found and negative effect on the continuity of support to R&D and to its successful
applications. However , since rotation is a major featur e of career growth in the
Services , and since civilian influence is minimal in the area of militar y Flight
Training, changes will be difficult to achieve other than through an educational
and evolutionary processJ~

/

R&D in direct support of UPT has been primarily concerned with the design
and development of training equipment , with insufficient emphasis on the develop-
ment of innovative concepts and strategies. Proper anal ysis of future training re-
quir ements has been slow in evolving, and most Training Technology R&D has been
reactive rather than innovative. Again , the em phasis appear s to be dispr oportion-
at ely focused on “how to teach” rather than on “what to teach. ”

Recommendations

IV-1. FLIGHT-TRAINING programs and Flight Training R&D of the four Services
should be closely coordinated at the OSD level. Simulator development and
utilization should he monitored closely and cost-effectiveness analyses made
of individual, crew , and unit Flight Training, with comparisons of alternate
approaches (a) to Flight Training, (b) to the use of simulator s and other ad-
vanc ed training technology in such training, (c) with comparisons of differ-
ences among the Services , and (d) between U. S. and foreign Flight-Training
programs. A level of effort at OSD of between 2 and 4 professional man -
years per year is believed necessary to accompli sh these functions.

IV-2. ESTABLISH a joint-Se rvice R&D capability colocated with the Air Force
Tactical Air Command (TAC) at Luke Air Force Base for managem ent and
utilization of advanced-concept flight simulator s, such as the simulator for
air-to-air combat (SAAC) and the F-4 simulator with air-to-ground visual
ca pability, both currently located at Luke Air Force Base. The exception-
all y high capital investment and operating costs of these flight simulators

-~ .-~~~~~~~~~— - ~~~--~~~~~~~ -- ~ -~~~~~~~~~~~
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that are uniquely suited for Flight Training R&D makes relevant and full util-
ization of such equipment a cost-effective management goal. The basic com-
monality of training and mission tasks in Service flying makes desirable the
joint use of such facilities. Thus, similar organization , management, and
utilization should be planned, or where existing (e.g., the Navy representa-
tion at Williams Air Force Base) should be continued , for all major Flight
Training R&D simulator s and facilities such as ASUPT (Air Force), AWAVS
(Navy), and SFTS (Army).

IV-3. COLOCATE Flight Training R&D units with training or operational flying
units and require representation of Flight Training R&D personnel at the user
command headquarters.

IV-4. BOTH the Army and the Air Force should establish TA EG-type units.

IV-5. ALL Services should place the highest possible standards on the selection
and assignment of training and training -R&D managers at all levels. The
establishment of suitable pre-assignm ent training should be instituted to as-
sist in the transition of line officer s to becoming competent managers of
training and training R&D, much as similar pre-assignment training is pro-
vided in the case of PM/SPO assignments. Further , where exceptiona l com-
petence has been demonstrated , tours of duty should be extended without
negative impact on the individual’s career progression.

IV-6. DEVOTE a substantial proportion of Flight Training R&D funds to longer-
range programs that deal with innovative concept s such as the development
of (a) ways in which ROTC training might provide both wings and a commis-
sion at graduation , and (b) innovative uses of flight simulator s so- that civilian-
trained pilots might be attracted in sufficient number s and trained by simula-
tor at dispersed sites in major cities to qualify for certain types of transition
training beginning with their first day in the Service. 
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V. WEAPO N SYSTEM TRAINING SUBSY STEM DEVELOPMENT*

A weapon system (such as an aircraft or a missile) is an instrument of corn-
bat including all the related equipment , supporting facilities, and services required
to deliver it to its target or permit it to be used in carrying out the mission for
which it was built. Thus, during the early developm ent stages of a new weapon
system, work should be (and is supposed to be) initiated to define the system ’s Irain-
ing subsystem - -i. e., those categories of training (skills and equipment) that are
required to support the weapon system . This is supposed to be an order ly process
by which the tasks required to operate , maintain , and control the system are ident i-
fied , and by which plans are developed for acquiring the necessary skilled person-
nel to per for m these tasks. What should happen seldom does happen , and there is
a clear need for a common methodology that provides visibl e and reliabl e estimates
and accounting of weapon system training subsystem costs.

The training subsystem ’ s im pact on total life-cycle costs of the weapon s~s-
tern should be computed on a continuing basis, especiall y during the earlier design
and developm ent stages so that appropriate design trade-offs can be made to reduce
the system ’s total lif e-cycle costs. However , current requirements do not provide
sufficient incentives to the PM/SPO to give appr opriate consideration to training
requirements and analyses early in the system-development process. In addition ,
a positive mechanism or directive is needed that will ensure the development by
the Training Technology R&D community of comparative, quantitative analyses to
support weapon-system training subsystem decisions.

Recommendations

V-I .  TASK appropriate DoD agencies to develop a common methodology that will
provide visible and reliable estimates and accounting of weapon-system train-
in g subsystem costs. The technique should permit decision-maker s to evalu-
ate the impact of these cost element s on the life-cycle operating costs of the
weapon system.

V-2. DEVELOP AND COLLATE those data and costs associated with the planning
and implementation of the training subsystem portion of weapon systems typ-
ically assigned to each of the Services. These data should be organiz ed with
the view that they are to be furnished to planner s and designer s (both military
and contractor ) for use in trade-off analyses , evaluation of alternative designs,
cost-effectiveness analyses , and computation of life-cycle costs.

V-3. INCORPORATE training subsystem requirem ents and planning (e. g. , SAT,’ISD)
as a specifi c requirement of the DCP/DSARC I and II process and review.

*0 S. Adams
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V-4, DESIGNATE, within each Military Department, a portion of the appropriate
R&D agency ’s effort for R&D related to Innovative application of training tech-
nology that would reduce weapon system life-cycle costs and make more-
efficient use of system manpower . Funding of the R&D effor t should be on
a cost-r eimbursabl e basis paid by the PM/SP0. A join t planning and approv-
al process involving both the PM/SPO and the R&D agency should be devel-
oped for all Training Technology R&D programs funded under such an arrange-
ment .

~~~~~~~~
- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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VI. CREW, GROU P, TEAM, AND UNIT (CGTU) TRAINING *

Technicall y and financiall y, and unlike individual training, CGTU Training is
embedded in the operating forces- -it is the collective traini ng of elem ents of those
operating forces. Depending on the circumstances , what these forces do may be de-
fined as training or as operating. Assumptions can be made that personnel learn
while operating, and that operating is ther efore training. This assum ption is onl y
partly true. Some member s of the force may be learni ng while operating. Diher s
may not be learning. This circumstance of embeddedness made it difficult to iden--
tify, for the purposes of this study, what the Services do recognize as CGTU Trair -
ing, or to obtain corollary data on student loads and training costs.

After discussions with the Services’ representatives, it was agreed that the
scope of CGTU Training would be limited to that in which a formall y recognized
training syllabus is used, and which is conducted in formall y recognized courses.
Everyone in these discussions agreed that , although this definition would make it
possible to supply reliabl e information , it would exclude a very large training-while-
operating domain- -only the tip of the iceberg above water would be identified. CGTU
Training costs have not been included to date in the annual Military Manpower Train-
ing Reports. This results in less vis ibility for these costs , which must be ver y
great by any method of reckoning.

CGTU Training is managed differentl y tha n individual training. This is poteri-
tiall y inefficient because assignments , schedules , training procedures and objec-
ti ves may not be well coordinated between the two and could result in overlap or
gaps with consequent inappropr iate use of training resources.

Despite the magnitude of CGTU Training in the Services , th ere is ver y little
R&D on CGTU Training at the present time. Also , ther e are marked differences
among the services with r egard to stated requirements for CGTU Training R&D.
The Army (TRADOC) is currentl y emphasizing the need for and importance of Train-
ing Technology R&D in this area.

R elativel y recent advances in hardware technology, such as the laser , the
digital data-processing system, and large-scale integration (LSI) of digital circuits,
constitute potentials for improving some types of CGTU Training. Laser s can re-
duce the costs of training by providing low -cost fire-control simulators.  Digital
dat a-processing systems can be used to obtain control over training processes.
LSI devices can provide, through microprocessors and minicomputer s, the same
kind of revolutionary change in control and computational applications that they are
making in the civilian sector. They offer great promise for similar impact on
computer-based instruction and on certain types of simulators.

Ther e is a wide range of requirem ent s for CGTU Training R&D from (a) rou-
tine but important servicing of user needs and R&D on training-system variables ,

*Joseph Rigney
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to (b)the generation and nurturing of bright ideas that may offer substantial im-
provement s in performance and/or reductions in cost .

Recommendations

VI-l. INITIATE systematic R&D to develop a taxonomy of operationa l force ele-
ments (crews , groups , teams , and units), and on methods for controlling
training variables in the context of process-control models. This R&D should
have fi rst priority to establish a framework for subsequent , programmatic
R&D on CGTU Training.

VI-2. ESTABLISH CGTU Training R&D testbeds in all four Services , as coopera-
tive efforts between R&D and user communities. Provide the necessary crit-
ical mass of resources and continuity of effort to develop more cost-effective
ways of training the different kin~s of operating-force elements (CGTU ’s)
characteristic of each Service.

VI-3. INCOR POR ATE instructional technology into flight and other simulators ,
to improve the effectiveness of these devices for training, and to increase
their utility. The Training Technology R&D elements of NPR DC and NTEC
(in the Navy), of AR ! (in the Army), and of AFHRL (in the Air Force), should
be task ed and funded to develop the instructional technology and the delivery
systems to be used with these simulators. These laboratories should also
participate in the initial pla nning for the simulators , with the responsibility
for contributing the training technology impl ementation and utilization plans.

VI-4. INITIATE R&D on methods for identif ying the influence and interaction of
the present system s for managing training, personnel , and hardware design
so that they can be coordinated to prevent or reduce suhoptim ization effects
on CGTU Training and operations.

VI-5. ORGANIZ E the Human Resources Laboratories in the Services to manage
Training Technology R&D centrall y, with decentraliz ed R&D operations co-
located with CGTU operational training.

VI-6. TRAINING Technology R&D agencies in the Services should examine inter-
faces between individual and CGTU Training to improve coordination of ob-
jectives, methods, scheduling, training concepts, and funding.

L _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _
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NOTES

1. Schlesinger , James R. Annual Defense Department R eport , FY 1975. Pp. 197-8.

2. Currie, Malcolm R . ,  Memorandum for the Chairman , Defense Science Board ,
Subject: “Training Technology, “ dated 3 June 1974.

3. Department of Defense. Militar~y_Manpower Training Report for FY 1975 (dated
March 1974), and Militar y Manpower Training Report for FY 1976 (dated
March 1975).

4. Task Force meetings wer e held in the facilities of the Institute for Defense
Analyses on 23 Jul y 1974 (Task Force Organization), 17-18 Septem ber 1974
(Flight Training), 15-16 October 1974 (Weapon Sy stem Training Subsystem
Developm ent ), 25-26 November 1974 (Recruit Training), 16-18 December
1974 (Specialized Skill Training), 2 1-22 January 1975 (CGTU Training), 18-
19 February 1975 (Officer Acquisition Training and Professional Develop-
ment Education), 17-19 March 1975 (Task Force Review of Pr eliminary
Draft Report), and 20-21 May 1975 (Task Force Revision and Preparation
of Fina l Draft Report).

5. FY 1964 through FY 1975 from Schlesinger , James R. ,  Annual Defense Depart-
ment Report , FY 1975, pp. 21, 235, 237. FY 1976 from Schlesinger , James
R., Annual Defense Department Report, FY 1976, pp. D-1, D-3.

6. From Schlesinger , James R . ,  Annual Defense D~partment Report,_FY 1976,
pp. IV-14 , D-1.

7. From DoD, Militarj~ Manpower Training Report for FY 1976, Appendix D.

8. From Allen, John L., “Presentation to Defense Science Board, “ dated 18 April
1974, p. 2.

9. Deta of Ta bles 7 and 8.

10. From Schlesinger , James R. ,  Annual Defense Department R epor t, FY 1975,
p. 198.

11. DoD RDT&E data from Currie, Malcolm R., The Department of Defense Pro-
gram of Research , Developm ent, Test and Evaluation , FY 1976 (dated Febr u-
ary 1975), Appendix , pp. A-2 , A-5. Human Resources and Training Tech-
nology (or “Education and Training”) R&D data from the Military Assistant
for Human Resources (21 May 1975).

12. If It is assumed that the nontechnology-base programs of Training Technology
R&D and of DoD RDT&E are proportina lly equivalent , and that the identified



p. 39

technology-base programs of the two are exact and inclusive, then the non-
technology -base part of Training Technology R&D beyond that included in
the Human Resources R&D program for FY 1976 may be estimated as fol-
lows:

X = [(8626. 1)(32. 4)1(1610. 5)] - (15. 1)

X = $158.4 million.

Among the known programs of this sort that were not reviewed by the Task
Force are (a) an Army 6.4-element on Synthetic Flight Training System s
(SFTS) managed through the Assistant Director (AD) for Air Mobility,
(b) an Air Force 6. 4-elem ent on Digital Radar Land Mass Simulator s
(DR LMS; AD for Combat Support~, (c) an Air Force 6. 3-elem ent on a
Simulator for Air -to-Air Combat (SAAC; AD for Air Warfare), and (d)
a recentl y cancelled Air Force 6. 4-elem ent on an Audio-Video Recording
System (AVRS; AD for Combat Support).

13. For example, see the reviews recently r equested by the House Committee
on Armed Services in HR Report 94-199, “Study on Costs of Forms of Man-
power , “ p. 75.

14. From Copeland, D. R., et al., Analysis of Commercial Contract Training,
Training Anal ysis and Evaluation Group Report, 1974, No. 13-1, page 90.
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASH IGTON. D. C. 20301

17 March 1975

MEMORAN DUM FOR : Dr. John L. Allen,
Deputy Director (Research and Advanced Technology)

FROM : Earl A. Alluisi, Chairman, DSB Task Force on Training Technol ogy

SUBJECT: R epor t of the Committee on a Defense Training Technolo gy Center

1. Committee members: Earl A. Allulsi, Old Dominion University (Chr m)
0. S. Adam s, Lockheed -Georgia Company
Davis B. Bobrow, University of Maryland
J esse Orlan sky, Institute for Defense Analyses

This committee was charged with two questions:

(a) ~~ould there be a Defense Train ing Technology Center ?

(b) If so, what roles should be played in such a center by existing
agencies such as the Army Trainin g Devices Agency, the Naval Traini ng
Equipment Center, and the Air Force Simulator Systems Program Off ice?

2. The Committee had access to all the Information collected by the DSB
Task Force on Traini ng Technology . Member s of the Committe e visited the Army
Tra ining Devices Agency and the Naval Tr aining Equipment Center In Orlando ,
Florida, on 6 Februar y 1975, and the Advanced Systems Division of the Air Force
Human Resources Laboratory, the Simulator s and Human Factors group under the
Deputy for Engineering of the Aeronautical Systems Division, and the Air Force
Simulator Systems Pro gram Office in Dayton, thlo, on 20 February 1975.

3. FIndings :

-(a ) At the present time , there are essentially NO data r egarding the
cost effectiveness of the tr aining current ly employed, much less cost -
effectiveness functions that would permit the comparison of the current
methods with alt ernative training philosophies , method s, procedures, equip-
ments, and goals. This can be interpreted as a gap at the policy level. lk l-
icy should demand the same sort of “hard” cost-effectiveness evidenc e with
regard to trainin g that is required for weap on systems develop ment and ac-
quisition.

- --- - - -
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(b) At the present time, the DoD cannot assess the true impact of al-
ternative training systems (either in terms of cost reductions or increases,
or in terms of effectiveness or influence on combat readiness), nor can the
ODDR&E assess the true worth (or potential worth) of its training technology
R&D pr ogram. The implication is both clear and disturbin g- -many import-
ant decisions ar e being made without an adequate , valid , qua ntitative basis
i n fact. Both better costing methods and better training-effectiveness as-
sessment methods should be developed.

(c) At the present time , ther e is no com pelling evidence to suggest
ther e exist unnecessary dup l ications of trainin g technology R&D efforts or
that the present efforts are not relevant to Defense pur poses. However ,
it is difficult  to assess whether the distribution of these efforts is directed
toward the problems of greatest potential benefit. The appropriate cost -
benefit anal ytical methods should be developed , and the necessary data bases
collected.

(d) The lag in implementation by the training and operational commands
and the weapon system program offices of the training technology R&D find-
ings can be attributed largel y to insufficient  contacts between the R&D and
user communit ies .  The most successful instances of appropriate imple-
mentation have occurred where training technology R&D work has been co-
located with its user , and such colocation should be continued and encour-
aged in the future.

4. Recommendations:

(a) In response to question “a,” arid especiall y in view of finding “d,”
we do not recommend the establishment of a Defense Training Technology
Center for the conduct of training technology R& D. We have not consider ed
the feasibility of such centralization for the acquisition of nonsystern train-
ing equ ipment, nor for the performance of the logistics of training equipment
storage , maint enance , etc. Furthe r , we have not considered the feasibility
of establishing a centralized Defense agency for the program management
of 6. 1 (Research) funds, since it is anticipated that most of the work would
he contractual rather than in-house.

(h) Granted the answer to question “a, ‘ above, question “b” is now
moot. However, the Committee would like to note that its parent body, the
Task Force , will have specific recommendations regarding the managem ent
and future organization of these other training technology R&D agencies.

(c) Ap art  from the two questions asked, and as a gratuitous recommen-
dation based on the important fi ndings of the Committee (and Task Force)
given in 3(a ) and 3(b), above , a training -technology cost-effectiveness anal y-
tical capability should be established in ODDR& F in order to support OSD
missions in the areas of decisions about training and assessm ents of train-
in g evaluations , such capability to be coordinated with related functions in
ASD(M&R A), ASD(I& L), and ASD(P&AE).
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WASHINGTON. 0. C. 2~~0~

22 May 1975

MEMORANDUM FOR : Dr . John L. Allen,
Deputy Director (R esearch and Advanced Technology )

FROM : Earl A. Alluisi, Chairman , DSB Task For ce on Training Technology

SUBJ ECT : R epor t of the Committee on the Navy AWAVS Location

1. Committee members: Ear l A. Allulsi, Old Dominion University (Oirm)
Davis B. Bobrow, University of Maryland
Ralph E. Flexman, University of flhinoia
J oseph W. Rigney, University of Southern California

2. Upon request , the utilization plan of the Navy ’s Aviation Wide-Angle
Visual System (AWAVS) was revi ewed by a special committee of the DSB Task
Force with the view of making a specific rec ommendation concerni ng the proper
physical location of this R&D capabili y (see Attachment 1).

3. Based on the information present ed to the Task For ce by Navy representa-
tives and on r eview of the Utilization Plan , we recommend that:

(a) The AWAVS be colocated with a Naval Flight Traini ng Unit to be
determined by the Navy, but consistent with the planned AWAVS utilizati On
and with the Traini ng Technology Task Force general recommendation num-
ber 3.

(b) A flight training R&D capability be established within existing re-
sources of the following Navy Human Resources R&D organizations: Naval
Training Equipment Center (NrEC), Naval Per sonnel Research and Devel-
opment Center (NPR DC), Naval Aviation Medical Research La borator y
(NAMR L) , colocated with the AWAVS and the Naval Flight Training Unit ,
designated by the Navy as per paragraph 3(a), above.

Attachment *

‘Attac hment not included here.
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