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ATZQ-D-SG-A

SUBJECT: Training Devolop.mnt Study Plan : Cost and Training
Effectiveness Analysis (CTEA) of the 01—41 Flight Simulator
(0147FS) AcN 23879

~~ TO: SEE DISTRIBUTION

1. Purpose. To determine the cost and training effectiveness of the
CH47FS when utilized in the CH—47 Aviator Qualification Course (AQC)
and 01—47 aviator unit tr*(ning. The results of this study will be
used to determine the USATRADOC position for the CR4 7FS Development
Acceptance (DEVA) In Process Review (Ifl) scheduled for October 1977.
This study falls into category 1, Manpower and Personnel (DOD Dir 5010.22) .

2. Reference.. See Inclosure 1.

3. Study Sponsor. US Army Training Support Center , Ft. Eustis, VA 23604.
The study sponsor’s representative is Jun Toomepuu , DAC , AUTOVON 927-
4812/4813/4218.

4. Study Agency. US Army Aviation Canter , Ft. Sucker , AL 36362.

5. Terme of Reference.

a. Problem: The CH47PS program was undertaken to improve the cost
and train(ng effectiveness of 01—47 aviator tr.(n(TIg. The problem re-
quir ing resolution includes verification of the anticipated benefits,
justification of further expenditures , and the optimization of the cost
and training effectiveness of the 01471$ program.

b. (~jectives.

(1) Determine the training effectiveness of each alternat e training
package.

(2) Estimat. the pertinent costs of each alternate training package .

1• (3) Determine the cost and tr~(i~4qg effectiveness of each alternate
training package.

(4) Rank order the alternat e trai ning packages on the basis of appro-
priate quantitative cost and training effectiven ess measures , and judge—
mental evalua tions of the situations In which the alternate s are expected
to be used .
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(5) Prepare a recemeendad CR47FS basis-of—issue plan (BOIP) for the
preferred packages.

(6) Ascertain the impact each alterna te trs(ning package will have
upon Army—wide combat readiness of Army’s 01—47 assets.

c. Scone. The study viii :

(1) Address the cost and tra ining effectiveness of the alte rn ate
training packag es listed in paragraph Si below, considering anticipa ted
resource constra ints , combat readiness of the Army’s 01-47 assets, and
safety.

(2) Includs a review of the Synthetic Plight Training System (SFTS)
Training Device Requirement (Tot) , CARDS S.f No. 0027.

(3) kacamesad a BOIP for the 01471$.

d. Tins fr:~~~ 1977 through 1986. This reflects the tine frame
of the Avittion R.quir~~~~ts for the C~~~at Structur, of the Army III
(A&CSA III ) Study. See paragraph 51(2) bslov. B yoed this tins frame
quantities and distributions of 01—47’s are net firm.

e.

(1) Data supporting the effectiveness analyses will be obta ined
fro. the Developmental Test/Operational Test II (DT/OT II) of the
CH477s prototype, the office of the 01-47 Modernization Project Manager ,
Project Manager Training Dsvices, and a search of relevant literature .

(2) The study will address the impact of the CR4 71$ (training device
2331) on the cost and training effectiveness of aviator training and on
the combat reed4ness of the Army’s 01-47 assets. Other tra ining devices
and th. relative cost—effectiveness of the separate components of the
CR4715 will not be addressed .

(1) Conclusions of the 01—47 Modernization Program Concept Formulation
Package (CVP) (July 1975) are valid .

(2) *so~~~~~~atioma of the 1i&CSA III Study pertaining to 01-47
q~~~ tieise and distributions will be approved.

(3) Tb. draft 01—47 Aircrew Trein(qg )~~ntL0 1, as proposed by USAPORSCOM,
will be approved by HQDA.
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(4) Chan ges in doctrine and tactics for employment of medium lift
helicopters will not signif icantly affect 01—47 aviator training through-
out the time frame of this study.

(5) The state -of—the -art of flight simulator technolo gy will con-
tinue improving , but there will be no maj or breakthroughs that would
render the current generation of flight simulators or their major sub
systems obsolete duri ng the time frame of the study .

(6) The current groamd training in the 01-47 AQC is valid.

g. Essential Elements of Analysis (EEA). The following questions
must be resolved in order to achieve the purpos. of the study and to
address the implications of introducing the s4 ” 1 etor into the Army
inventory .

(1) Wha t are the costs of the alternate tra ining pack age.?

(2) What are the tra ining Costs per aviator for the alternate
trainin g packages ?

(3) At what point in the life cycle of the alternate training
packages (which include the use of the 01471S) will their costs be
equal to the costs of the baseline training packages (using the 01—47
only) ?

(4) What is the training effectiveness of each alternate trainin g
package?

(3) What is the relative cost and training effectivenes s of each
alternate training package?

(6) Wha t flight maneuvers sod procedures (if any) cannot or should
not be practiced in the si~ulator? What flight procedures and maneuvers
(if any) can or should be practiced in the simulator qnly?

(7) To what extent will the tr aining received by the aviator in
the 01471$ be transferred to actual operat ion of th. aircraft? (i.e. ,
what is the training tr ansfer ratio? )

(8) What is the reco snded mix of simulat or and aircraft tra ining?

(9) What are the potential contributions of the CH47FS to combat
readiness traini ng?

(10) What are the safety benefits of the 014715, in terms of accident
costs and casualty rates , that nay be .zpected from less exposure of
aviato rs to training in aircraft? (To be answered by the US Army Agency
for Aviation Safety (USAAAVS)).
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(11) For each year in the study time f rame , what is the projected
aviator input for the CU—47 AQC ?

(12) What should be the basis of issue of the CH47FS ?

(13) On the basis of cost and training effectiveness, should the
CR47FS simulate the C1I—47D? If so , what are the resulting costs?

(14) Wha t are the technical, schedule, and cost risks associated
with the CR4 7FS program? (To be answered by Project Manager , Training
Devices (PM TRADE)).

(15) What are the reliability , availability, and maintainability
characteristics of the CH47FS , and how do these characteristics affect
the cost and training effectiveness of 01—47 aviator training? (To be
answered by the US Army Aircraft Development Teat Activity (USAADTA) and
the CH47FS Study Group) .

(16) What are the resource implications of each alternate train ing
package , considering, in addition to the costs/benefits measured in
dollars , the requirements for manpower , fuel , training airspace , areas ,
facilities, time, and environmental consequences?

(17) Can a reduction in cost be achieved by a modification of the
C11471S in light of mane uvers that should not be practiced in the simulator
(see ERA 6)? (To be answered by PM TRADE) .

(18) What are the flight standardization advantages /disadvantages
of each alternate training package?

h. Constraints. None .

i. Alternate Training Pac kages. For the purpo se of this stud y , CR— 47
aviator training is categorized as either unit or institutional training.
Unit training will be construed to include all 01—47 aviator training other
than init ial qualification or instructor pilot (IP) training , whether or
not the unit training involve s members of 01—47 units. Uni t training in-
cludes aircrew re—qualification traini ng (indiv idual and unit) , combat
readiness flying (CRF) , opera tion al f1yin~ for training purpos es , and pro-
ficiency flying. It ez~1udes operational flying for mission support since
such support can only be provided by actua l aircraft (even though such flying
may , and often will be credited against CR2 minimums) . Each training package
includes the hardware on which training will be taught (i.e., the simulator
and/or the 01-47) and the method of its utilization , as well as appropriate
training literature providing instruction s and /or guidance. The following
training packages will be addres sed :
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(1) Institutional Training. (ITi.

(a) Use of the 01—47 only (baseline ) .

(b) Plaxiu use of the CH47FS supplemented by the CH—47 only for
maneuvers and procedures that cannot be practiced or performed in the
flight simulator.

(c) Use of the dM4725 and the 01—47 , in accordance with a program
of inst ruction (P01) deter mined by the study agency as study progresses .

(2) Unit Training (UT ).

(a) Use of the 01—47 only (baseline) .

(b) Maximum use of the CR4725 supple mented by the CH—47 only for
maneuver s and procedures that cannot be practiced or performed in the
fligh t simulator.

(c) Use of the CR47FS and the 01—47, in accordance with a PCI
dete rmined by the study agency as study progresses .

j . Measures of Trainin g Effectiveness (MOTE).

(1) Aviator performance evaluation scores.

(2) The hour s of traini ng necessary to attain the following per-
formance obj ectives :

(a) Institutional Training (IT) : To pr ovide a 01—47 qualificat ion
course (transition) student with the skills necessary to enable him to
successful ly complete the aircraft type qualification examination (i.e.,
to achieve a min{

~~~ score of 70) under the meteorological conditions
which allow for safe flight of the aircraf t and permit perform ance of re—
quired maneuvers and skill demonstration.

(b) Unit Training (UT) : To provide a 01—47 aviator with the practice
necessary to mainta in the skills required to successfully complete the
aircraft examination ride (i.e. , to achieve a ainiu score of 70) under
the meteorological conditions cit ed above.

(3) Other : To be developed by the study agency and approved by the
study sponsor and/or Study Advisory Group (SAG) .

k. Methodology.

(1) Selection of the preferred alternate will be made on the basis
of a var iable cost/fixed effectiveness analysis and military judgeent.
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(2) Effectiveness methodology (see Inclosure 2) .

(3) Cost methodology (see Inclosure 3).

1.. Modeli. Models will be identified by the study agency and used
as needed.

m. Related St~udies. See Inclosure 1.

6. Enviroomsnt Threat Guidance: Threat application, as necessary , will
be conducted using USATRADOC stan dard combat development scenario s lAW
USATRADOC Regulation 11—4.

7. ~~pport and Resour ce Requirements.

a. Support Requirements.

(1) EQ USATRADO C

(a) Provide guidance and assistance in development of methodolo gy
and collection of data.

(b) In conjunction with USAJ’ORSCOM, furnish data on current and
projected 01—47 aviator strengths and densities throughout the Army.

(2) EQ USAPORSCOM.

(a) Provide input as ind icated in 7a(1) (b) above and other data as
needed .

(b) Provide 01—47 qualified aviators for subjects in the unit training
teSt.

(3) US Army Trainin g Support Center.

(a) Establish and chair a SAG.

(b) Provid, guidance to the study agency.

(4) US Army Tr anspor tation Center. As the proponen t for
the 01-47 , provide information on force structure, organization, basis-
of-issue. and concept of operation.

(5) USATRADOC Coordiaating Centers and Associated Schools and Centers.
Provide data pertaining to th. study , generated or collected by them in
the course of carrying out their assigned mission and function.

(6) US A n y  Aviation Roard. Provide assistance guidance and data
relative to the DTIOT II supporting the study.

6
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(1) ~Q USAD&P~~I( (PM TRADE. Provide data essential to the conduct of
the study (cost , perfor~~~ce, schedule , risk , WI and others as requested) .

(8) RQ USADARCCII (PM 01—47 Modernization Pro gram ). Provide da ta
relative to aircraft pro duct ion schedules , cockpit configuration , and
other data impacting upon the CH47PS .

(9) US Army Research Institute. Provide the necessa ry consulting
services throughout the conduct of the study.

(10) Us Army Agency for Aviation Safety . Provide data and /or support
to the safety analysis in the study .

(1.1) Co~~tro ller of the Army. Provide cost data end/or validation
of cost estimates as necessary .

(1.2) US Army Aviation Test Activity (PM)V). Provide RAM data
generated by the 01471S D.~ .-,p~~~t Test CDT II) .

(13) US Army Aviat ion Center and Port Rucker.

(a) Provi de the necessary admi nistrative support to conduct the study .

(b) Prepa re and submit statements of work and requests for contrac—
tual support , if required .

-; Cc) Request data and /or assistance , as required , fro. the agencies
listed above.

b • Resource Requirements.

- - 
-
~~

• (1) Participants in the study will be funded by their parent organi za-
tions.

(2) Automated Data Processing requir~~~nts will be identified by the
study agency .

(3) The study agency will provide the study group members and physical
facilitie s for the conduct of the study .

8. ~A~4nistration

a. Study Titla. Cost and Training Effectiveness Analysis (CTEA)
of the 01—47 Pli~~t S4 ’sletor (01471$). Short title s 01471$ CTEA .

b. y Schedule. See Iucloeur e 4.
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c. control ~roc.dur.s.. The following control procedures have been
established by the study directive .

(1) A SAG will be established and chaired by the US Army Training
Support Center WI AR 5-5.

(2) The SAC will:

(a) Review th. study plan and methodology and any statement of work
or reques t for contractual supp ort.

(b) Conduct reviews and evaluatio ns of the study agency efforts and
issue guidance as app ropriate .

(c) Review and approve the draft final rep ort prior to publication .

(d) The SAG will be c~~~os.d of the Chair,a~ and the Deputy Chairman ,
designated by the study sponsor , and a m~~~er of each of the following
agencies :

(1) H~~A (DCSOPS)

(2) USAPORSCCM

(3) USADARCOM (PM TR ADE)

(4) USAAVNC

(5) UMTCVE

(a) Observer. from interested agencies may be invited to attend SAG
.estings at~ the discreti on of the chairman or his deputy .

d . ERA Forma t. ERAS will be written in accord ance with the format
and guidanc. of Inclosur~ 5.

e. Approvi~g Authorit y. The USATRADOC Deputy Chief of Staff , Train—
lag, has the approvi ng uthørtty for the study plan and the fina l rep ort.

f .  Action Docueen.~~~ A prop osed BOIP for the CR4 fl’S will be prepared
sad submitted as part of the study report.

g. Coordination ~~~ Qt~~r CO~~~JniO t1.OO. The study agency is author-
ized dir ect ci ueicaticn with all DA agencies below MQDA.

h. Distributio n.

(1) Ten copies of the study plan and th. f inal r.port will be-sub—
mUted to the study sponsor • In addition, copies will be furnished to
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agencies lAW the distribution for the study directive , plus 12 cop ies
of the study report to the Defense Documentation Center (DDc), two copies
to the Defense Logistics Study Information Exchange (DLSIE) , and a copy
to the Army Library in the Pentagon.

(2)  Interim and draft reports will, be distribu ted to the study
sponsor and the members of the SAG only.

i. Securi ty Classification Guidance. See Appendix F, USATR ADOC Pani
71—3 and AR 380—5.

9. Correlation:

a. USATRADOC Action Control Number: ACN 23879.

b. Point s of Contact :

(1) USATR ADOC POC is the Study Sponsor ’s representative .

(2) Study agency POC is CPT Thomas C. Rowdy, Jr., AUTOVON 558—6316/
5418.

5 Inclosures PAUL F. CORMAN
1 • References Najer General , GS
2. Eff ectiveness Methodology Deputy Chief of Staf f

w/Tabs A & B for Training
3. Cost Methodology HQ TRADOC
4. Milestone Schedule
5. Generalized Outline for ERA

DISTRIBUTION :
See next page
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HQDA (DALO-AV) USAARMS (ATCE-TD)
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EFFECTIVENESS METHODOLOGY

1. PURPOSE. To identify the data requirements and the methodology to
be used in computing the values of the measures of training effectiveness
(NOTE) of the alternate tr aining packages.

— 2 • MEASURES OF TRAINING EFFECTIVENESS (NOTE) .

a. Hours of training necessary to attain the performance objective
criteria.

b. Aviator performan ce evaluation scores.

3. These items of data will be collected in the Developmental Test/
Operational Test II (DT/OT II) of the CII47FSs

a. Trials per task.

b. Perfo rmance p.r trial.

c. Time per trial.

4. Time per task.

a . Total hours of training per aviator.

f .  Aviator performance score per task on e’e~ 1~—tion r ides .

g. Overall aviator performance score per examination ride.

4. INSTITUTIONAL TRAINING .

a. Alternate training packages la and lb. Nueber of hours of train-
ing and aviator perform ance evaluation scores will be collected for these
traini ng packages in DT/OT II. The values of the NOTE for each of these
training packages will be determined using the F/r/OT II data as follows:

(1) The mean n~~~er of hours of training will be computed for each
tra ining package.

(2) The mean aviator perfor mance score on the air craft e~a~(n.tion
I ride will be comput ed for each training package.

b. Alternate train ing package ic. This training package is a mix
of simulator and aircr aft training. The actual mix will be determi ned as
DT/OT II data becomes avai lable . A description of the analysis used in
defining this training package and the value of its NOTE follows:

j  Se
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(1) The mean number of hours to train each task to criteria using
training packa ges la and lb will be computed . These training hours viii
be d.signated :

Ac Mean nu~ ,er of hours to train the task to criteria using only
the aircraft (training packa ge is) .

S1 — Mean n~~~er of hours to tr ain the task to criteria or to the
highest practical proficiency attainable in a reasonable time,by using

• only the simulator (training package lb) .

• Mean nt~~ er of hours (if any) to train the task to criteria
in the airc raft following SE hours of training in the simulator (training
package lb) .

(2) Selection of tasks sore effectivel y learned in the simulator
and tasks more effectively learned in the air craft will be based on the
relationship between Ac~ 

SE~ 
and AE for each task.

(3) If AE >Ac, the task should be learned in the aircraft .

(4) If A~ ~~Ac~ 
the cumulative transfer effectiveness func t ion

(CTEP) for the task will be computed as:

SI

(a) If the CT!? for the task > 1, the task is more effectively
learned in the simulator .

(b) If the CT!? for the task ~~l, the effect iveness of the simulator
is equal to or less than the sffsctiesuaas of the aircraft in learning the
task. In this case, other determining factors must be considered .

(5) The mix of simulator and aircraft ti in training package lc
will evolve from the above task selection process. Training package ic
will be def ined in t.r - of tasks sore effectively learned in the simulator
and taska sor. effectively learned in th. aircraft .

(6) The mean n*~~ er of hours of training mud the mean aviator
perfor~~~ce score will be computed for this training packa ge.

S. UNIT flAIlING .

a. Alte rnat e train ing packages 2a and 2b.

(1) The mean aviator per for nce score on the initia l aircraft ax—
.—4 *tion ride will be computed to establish a proficiency basel ine.

2
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(2) The mean number of hours of trnining and the mean performance
scores on the f inal aircraft examination will bc computed as in pnr ogr aph 4a .

b. Alternate training package 2c. The methodology described in
paragrap h 4b will be used in defining the mix of simulator and aircraft
time and the value of the MOTE for training pac kage 2c. JYr /OT II data
for traini ng packages 2a and 2b will be used in the analysis .

3
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Tab A to m d  2

CH-47 FLIGHT SIMULATOR TRANSFER OF INSTITUTIONAL TRAINING TEST P LAN

Prepared by Dr. Garvin L . Holman

US Army Research Institute Field Unit
Fort Rucker , Alabama 36362

1. GENERAL OVERV IEW . The objective of this stud y is to experimentally
determine the transfer of training from the CH—47 Flight Simulator (CH47FS )
to the CH—47 aircraft . The experimental and control subjects viii be
aviators from the regular CH—47 Aviato r Qualification Course classes.
Aviators will be trained in the simulator to performance criteria, then
tested and retrained as necessary in the aircraft. The basic data will be
the savings in training accomplishe d by using the simulator compared to
training in the aircraft only . See Figure 1 for a flow char t of the
enti re study.

2. OBJECTIVES . The objective of this study is to experimentally determine
the extent that institutional training [n the CH47PS will trans fer to the
operation of the CR—47 aircraft. The transfer of training will be measured
on a maneuver by maneuve r or task by task basis . The tr ansfer of trainin g
data will allow decisions to be made concerning the improvement of the
simulator , improvement of simulator and aircraft train ing progra ms and
the determination of the cost—effectiveness of the simulator in a training
prog ram.

3. PRE—EXPERIMENTAL ACTIVITIES.

a. There are many tasks to be accomplished before the experimental
program begins. The following is a discussion of some of these pre—
experimental activities .

b. A program of instruction and flight training guide must be developed
for use in the CH47PS and in the CB—47 by the experimental group. This
training program will be a modification of the current CH—47 training
guide tha t applies to institutional training in the aircra ft. Changes
that will be made in the present program will be to allow flight instructors
to take advanta ge of the unique training capabilities of the simulator.
The simulator has demonstration programs , checkride programs, and capa-
bilities for demonstrating a student’s performance, evaluating a student’s
performance and changing the train ing situation or location abru ptly
without having to spend valuable training t ime flying an aircraft from
one place to another . The training guide specifies each maneuver and task

- 
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to be taught and piacticed in detail with the exception of the simulator-
unique features. Th. same tr ainin g guide will be used by the aircraft
only trainin g group .

c. Each maneuver will be defined in objective terms small enough
to be meaningful in the evaluation but large enough to be graded by an

• instructor pilot or observer. For example, a landing could be broken down
into very small tasks such as movements of the cyclic, thrust control ,
rudder pedals, and other activities, or the maneuver of landing could be

• broken into larger segments such as approach to base leg, turn to final,
final approach and touch down, or the landing maneuver could be considered
as a whole. The definitions of maneuvers and tasks will define them in
an optimal manner to ~avf ~ ize the value of the experimental data and to
make them operationally meaningful and easy for an instructor to objec-
tively grade .

d. Evaluation criteria are spelled out alongside the flight training
guide mentioned above • These criteria specify the precision with which
each task or maneuver is to be performed. It is these criteria that the
subjects will be trained against in the simulator and the aircraft and
will be tested against in all checkrides .

e. New grading sheets for use in daily training and checkrides
will be developed based on the maneuver and task definitions and the
performance criteria developed above. These grading sheets will be
used routinely throughout the test.

f. An IP/student opinion survey will be developed to assess IP and
student opinions of the simulator. The subjects covered will include
the simulator hardware, simulator operational characteristics, the
trainin g program, and the special training features.

g. Before the transfer of training study begins the CH47FS must be
declared ready for training. This means that the acceptance test
procedures have been completed and that there are no major deficiencies
that viii affect training in the simulator.

h. The instructor pilots (Us) selected for participation in the
simulator phase of the trans fer of tra in ing study will be given a two—
meek course in the operation of the simulator by the simulator manufacturer.
It is expected that five instructor pilots from the Aviation Center and
two instructor pilots from USAPORSCOM will partic ipate in th is course . The
course will be an introduction to the CH47FS that will teach the IPs

• how to operate the simulator and to use the instruct or ’s control console
in the simulato r cockpit .

i. Following the simulator manufacturer’s two—week IP course there
should be a two—week Experimental Procedures Course provided by the

• 3
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tr ansfer of training study personnel to familiarize the Us with the
experimental procedures and materials being used . This familiarization
will include the modified program of instruction and the use of all the
training aids available in the simulator. The Us will also have to be
trained in the training and evaluation criteria to be used in the train-
ing program , the maneuver and task definitions developed and the use of
the specialized grading sheets. This will also provide an opportunity
for the IP. to use one another and perhaps others as test students in
practicing training procedur es in the simulator.

3. The IPs that will be teaching the control group will have to take
a portion of the Experimental Procedures Course. They must know the
program of instruction, the maneuver and task definition, the trainin~
and evaluation criteria and the use of the specialized grading sheets.

k. Lastly, there is a vast amount of coordination that must be done
to insure that all phases of the program proceed on schedule. Local
units that coordination must be accomplished v~th include the TestBoard , the Directorate of Combat Developments , the Directorate of
Training Developments, the US Army Research Institute , the Department of
Graduate Plight Training and perhaps others.

4. EXPERIMENTAL PROCEDURES. The following general specifications of the
program of experimentation describe the major variables to be controlled,
the general procedures to be used in data gathering, the nature of the
data to be collected and the methods of data reduction, analysis and
interpretation. It does not include step—by—step directions for the
detailed management of the experimental program as these will be developed
as the prog ram matures. Supplemental materia l such as the training guides
wit h maneuver and ta sk definition , performanc e criteria and gr ading sheets
will appear as appendices to this test plan.

a. _______

(1) The subjects for this study, both experimental and control , will
all come from the dozen or so student aviators in the normal Department
of the Arm CH—4 1 Aviator Qualification Course classes that will be going
on at the time of the study . Pour subjects viii be selected from each
class as the experimental simulator training subjects. They will be
selected on the basis of their prior flight experience and other criteria
so as to prevent biasing the test due to undue concentrations of inexper-
ienced or experienced aviators being used. Those stude nts in the class not
selected as experimental subjects will be the subjects in the control
group that receive aircraft tr aining only.

(2) The four subjects from each class will receive the normal academic
train ing during one—half of the day and the simulator or aircraft training
during the other half of the day . With overlapping classes the CH 47FS

4
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will be in use eight hours per day . The teHt program will u~e 24 uuh frc M
(6 classes) and is anticipated to run 25 w.~cks from the start ol sub)ect
training.

b. Simulator Training, Procedures.

(1) Subjects will be trained on tasks and maneuvers in the CH47FS in
the same order as those tasks and procedures are trained in the aircraft
as specified in the training guide . Training in the simulator will
proceed until an accep table criterion of performance is reached. That
is, training in the simulator will not be stopped or continued according
to t ime. Training will proceed until a subject can perform the task or
maneuver to the criteria set out in the flight training guide. In the
event that an aviator does not learn a particular task or maneuver in
the simulator , t raining will be stopped when it is eviden t that further
improvement is unlikely . This will preven t undue time being spent in the
atte mpted trai ning of skills at which the simulator is inefficient . De-
tails of these procedures will be taught to the IPa in the Experimental
Procedures Course before the start of the experiment.

(2) Dur ing the course of training, performance data will be recorded by
the IPs on each task and maneuver. The experimental grade sheets will
be used and the data will include the task or maneuver being practiced,
a measure of the student ’s performance on each trial and the t ime de-
voted to each maneuver. The use of the grade sheet and the performance
measures will be taught in the Experimental Procedures Course. To
maintain quality control in data collection each IP will be periodically
monitored and retrained in the experimental procedures as required .

(3) The last phase of simulator training will be a checkride in the
simulator over all the maneuvers trained in the simulator. Any maneuver
not performed to criteria in the checkride but earlier trained to cri-
teria will be retra ined and retested .

(4) Prom t ime to t ime during training and at the conclusion of the
simulator checkride the IPs and students will take the opinion survey .
This will alley the determination of trend s of opinion changes and may
help to emphasize good and bad features of the simulator or the training
program.

(5) At the end of the simulator training phase of the experiment the
following data elements will have b e n  collected for each subject and
each task or maneuver, numerically designated as indicated :

(a) The number of times each maneuver was practiced. (1)

(es) A measure of the student ’s perfor mance on each trial . (2)

5
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(c) The time spent practicing each maneuver . (3)

(d) A listing of those tasks or maneuver, that could not be
learned to criterion . (4)

Ce) The total time of simulator training. (5)

(f)  A measure of the studen t ’s performance in a simulator checkride
on each task or maneuver. (6)

c. Simulator Group Aircraft Checkride. At the completion of simulator
t ra ining the simula tor trained subjects will go directly to the aircraft
for an aircraft checkride . They will not do pr eflight or other procedures
nor will they have any familiarization time tn the aircr aft. The purpose
of this checkride is to determ ine which of the tasks and maneuvers taught
in the CR47PS need no further training in the aircraft and which ones do
require additional training in the aircraft. The checkride will cover
all those maneuvers that were taught in the simulator and will be done
to the standards of performance required in the simulator training . The
same grade sheets and performance criteria will be used. At the end of
this checkride a measure of the student ’s performance on each task or
maneu ver in the aircraf t after only simulator train ing will have been
collected (7).

d. Simulator Group Aircraft Training

(1) The simulator trained group will have two phases of aircraft
t ra ining; one to enable us to assess the training value of the simulator ,
and a second to t rain the qualification students on those maneuvers and
procedure s for which the trainer was not designed .

(2) The first phase of aircraft training will cover those tasks and
maneuvers that the subjects were ‘rnable to pass on the checkride just
completed in the aircraf t. These tasks and maneuvers will be traine d to
criterion just as they were in the CU47VS • The same training guide ,
mane uver defini tions , perfo rmance criteria and grading sheet will be
used . The same data that was collected in the simulator will be collected
in the aircraft. When these tasks and maneuvers are traine d to criterion ,
the transition subjects may prog ress to the second phase.

(3) In the second phase the qualification subjects will be taught
those tasks and maneuvers not covered in the simulator training. Such
operatio ns include water and slope operations , preflight pro cedures and ,
perh aps , others . These maneuver s and procedures will also be taugh t to
a criterion performance level just as all previous tra ining has.

(4) At the end of aircraft tra ining the following additional data
will have been collected for each maneuver not adequately learned in the
CII47FS:

6
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(a) The number of t imes each maneuver was practiced. (8)

(ii ) A measure of the student’s per formance on each trial. (9)

(e) The t ime spent practicing each maneuver. (10)

(d) The total t ime of aircraft train ing . (11)

e. Final Checkr ide.

(1) At this point the qualification student should be ready for the
f inal checkride. Checkrides will be administered in the same manner as
the previous checkrides and the same data will be collected. Failure in
any maneuve r will require more training and another checkride . At the
conclusion of this checkride a measure of the student’s per formance on
each task or maneuver in the aircraft after aircraft training will have
been collected. (7)

(2) This completes the experi mental procedures for the experimental
(simulator trained ) group . See Figu re 2 for a flow chart of these
procedures. The following i~ a description of the experimental pro-
cedures for the contro l (aircraft trained) group .

5. CONTROL GROUP AIRCRAFT TRAINING PROCEDURES . The control group will
receive all of its training in the aircraft and no training in the simulator .
The aircraft training will be identical to that the experimental group
receive s in the simulator in that training will be performed to the same
criterion standards and the same type data will be collected . The trainin g
guide of the simulator training program will be used but without reference
to the simulator—unique training features. The same maneuve r definitions ,
performance criteria and grading sheets will be used . The control IPs
will require training in these procedures and will have to attend part
of the Exper imental Proced ures Course The training will also include
those tasks and maneuvers not taught in the simulator which are nor mally
part of the CH—47 Aviator Qualification Course. At the end of control
group training the following data will have been collected for each
control subject and each task or maneuver: -

a. The n*~~ er of times each maneuver was practiced. ( 8 )

b. A measure of the student’s performance on each trial . (9 )

a. The time spent practicing each maneuver. (10)

d. Th. total time of aircraft tra ining . (11)

6. CONTROL GROUP AIRCRAFT CHE CERIDE .
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a. Following traini ng to criterion in the aircraft , the control group
will receive a ch.ckride identical to the final aircraft checkr ide
designed for the simulator tra iz .ed group . If a student does not pass
this checkride he will receive more training and another checkride until
he can pass it. Data will be collected in this further training and
checkride just as it was collected in the original trainin g and checkr ide.
Additional data collected will be a measure of the student ’s performance
on each task or maneuver in the air craft afte r only aircraft trainin g (7) .

b. See Figure 3 for a flow chart of these procedures.

7. DATA R~~UCTION. The data collected can be reduced to measures of
transfer of training such as the percent of transfer of training or
cumulative transfer effectiveness ratios for each task and maneuver that
was tra ined in the simulator . These data will allow the determination of
which tasks and maneuvers transfer most effectively from the training

• received in the simulator to the final performance expected in the air-
craft. From such figures conclusions may be drawn concerning the improve-
ment of the simulator, improvement of the simulator and aircraft training
program , and the determination of the cost—effectiveness of the use of
the simulator in institutional training program. In addition to the
data mentioned above, there will be considerable data of an opinion
nature derived from both the instructor pilots and the students that
participated in the experiment .
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Tab B to Inc l 2

CH—47 FLIGHT SIMULATOR TRANSFER OF UNIT
FLYING TRAINING TEST PLAN

Prep ared by Dr. Garvi n L. Nolman

US Armp Research Institute Field Unit
Fort Rucker , Alabama 36362

1. GENERAL OVERVIEW . The obj ective of this study is to experimental ly
determine the maintenance of unit flying in the CH—47 Plight Simulator
(CE47FS). The experiment involves the tra ining of a gro up of aviator s
for six months in the CH47P S, and at the end of that time, testing them
in th. aircraft. The contro l group with similar tr aining and test ing in
the aircraft will be run for comparison purposes. See Figure 1 for a
flow char t of the entire study.

2. OBJECTIVE . Th. obj ective of th is study is to experimentally deter mine
the exten t tha t unit flying skills tra ined in the CH47FS will be maintained
and transfer to the aircraft. The determination will be made on a
maneuver by maneuver or task by task basis of maneuvers and tasks that
can be performed both in the CB47PS and the aircraf t . Such an experimental
analys is of the maintenance of pro f iciency will allow decisions to be
made concerning improvements in the simula tor , improvemen t of any training
progra. in which the simulator is a part, and a determination of cost—
effectiveness of the simulator in a unit flying tra ining program .

3. PRZ-WERINERTA L ACTIVITIES .

a. Several pr eparations must be made before the beginning of the
experimental program. The following is a discussion of some of these
activities and rea sons for their necessity.

b. A tra ining guide for unit flying train ing must be developed
that will be followed by- the experimental subject aviators par ticipating
in this experime nt .

• c. At the time the tr aining program is being devised , maneuvers
and tasks to be Included in the program , and against which the perform ance
of the aviator will be j udged, viii be carefully defined. This will

• insure that all aviators hay, explicit information as to the maneuvers
• and tasks they are to perform and the m~~n.r in which they should be

performed. Such control of tra ini ng is essential to obta in valid testj information .
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d. Closely related to the above activity is the determination of
the crit eria against which aviator performanc e will be evaluated . These
criteria will not only be used in evaluation phases of the program but
In the tr a(”i-’tg phases i* that these are the criter ia to which aviators
will be trained to perform.

e. Equally important and again interrelated to the above activities
is the development of grading sheets • These sheets will be used in day
to day training activities and in the evaluation phases of the program.
They will insure that a uniform method is used to evaluate aviators ’
performance on the various maneuvers and tasks and that the data is all
in the same form and readily available for evaluation .

f. In addition to these activities, another very important activity
is that of coordination . Coordination will be necessary between various
units at Fort Rucker such as the Test Board , Directorate of Training
Developments, Directorate of Combat Developments , US Army Research In-
stitute , Department of Graduate Flight Tra4t~ing, and perhaps others.
Activities at Fort Rucket will have to be coordinated through various
units and USAIORSCOM which is expected to provide instructor pilots (Ii’s,
and aviator subjects for this test prog ram.

g. IPs will have ~~ be assigned to participate in this flight simu-
lator test program at Fort Ruckar • These IPs will go through a two—week
course in which they learn how to operate the simulator and use it as a
traini ng device followed by another two—week course in which they learn
the desired training guide , the maneuver and task evaluation criteria ,
and how to train to criteria and evaluate the subject aviators.

4 • EXPERI MENTAL PROCEDURES.

a. Subj ects.

(1) The subj ects for this experiment will be 16 USAFORSC (*I aviators
assigned to operational CH—4 7 units. The subj ects must be carefully
chosen against several criteria. They must be available to participate
in the study for six months fro . the start date. 1~~y and their unit must
be willing for them to stop all their flying activities during this six—
month period except for essent ial CH—47 missions and for the s4 ’ 1 ~~ted
flying rece ived in the pro gr . They must also be free to come to Fort

• Rucker once a month for a few days to participate in the simulation train-
ing program.

• (2) The control group subjects will be 16 USAICRSCOW aviators very
much like the simulator group subjects. They must be willing and able to
participate in the exper iment f or  six months , including not flying any
aircraft except the CB—47 on eee ntial issions.
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b. Simulator Tr~i~4nt Pro&r.m.

(1) Bach of the 16 subj ect aviators will come to Port tucker for a
two or three—day period one week out of every four. Prior to coming ,
each subject will have taken a checkrids in the (~ —47 aircraft identical
to the one that will be given at the end of the program. This will estab—

• lish a proficiency baseline against which the results of further
training can be compared . At the end of the initial checkride a measure
of the subject ’s performance on each task or maneuver In the aircraft• before specific training in the CH47PS will have been collect•d (7) .

(2) On each two or three—day period , the subjects will receive five
hours of flight instruction and practice in the (~ 47PS so that at the
end of six months each subjec t will have accineilated a total of 30 hours
of tra ining in the simulator. The trnining will not be conducted on an
hourly basis but to a performanc. criterion. The training guide will
specify the maneuvers to be t rained on and practiced , but the training
of a particular task or maneuver will not take place for a particular
period of time. Instead , the tr aining will continue until the aviator
can perform the task or maneuver to a predetermined cr iteria . In the
event that an aviator does not learn a parti cular task or maneuver in
the simulator , training will be stopped when it is evident that further
impro~~~ant is unlikely. This will prevent undue time being spent in
th. attempted training of skills at which the simulator is inefficient .
At this point th. training will continue on another task or maneuver.
In this way subject aviators will maintain their flying prof iciency in
all tasks and ~~~euvers expected in the (~ —47 aircraft.

(3) Data will be collected in the s4—ulator covering the number of
t imes that each task or maneuver was practiced , en evaluation of the
subject aviator ’s perfo rma nce of each task or maneuver , and the time spent
in practici ng that task or maneuver.

(4) The last phase of simuistor train ing will be a checkride in the
simulator over all the ~~~suver. trained in the simulator . Any maneuver
not performed to criteria in the checkride but earlier trained to cri-
teria will be retrained as tine allows. At the end , of the simulator
phase o the experiment th. following data will have been collected for
each subject and each task or maneuver:

(~) The n~~~er of tines each m~~~uvsr was practiced . (I. )

(b) A measure of the subject’s performance on each tr ial. (2)

(c) The tine spent practicing each ~~~suver. (3)

(4) A listing of those tasks or neuvers that could not be learned
to criterios. (4)
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(e) The total t ime of simulator training. (5)

(f) A measure of the student ’s performance in a simulator checkride
on each task or maneuver. (6)

(g) The time each aviator flew the CH—47 aircraft and the types of
missions and maneuvers flown. (12)

c. Simulation Group Aircraf t Checkride. At the and of the six—month
period , each of the 16 aviators will receive a checkride in the CH—47
aircraft. This checkride will cover all the essential procedures that
were practiced in the simulator . The data from this checkr ide will
consist of evaluations of the subject aviator ’s performance on each task
or maneuver requested of him in the checkr ide (7) . Additiona l data col-
lected at this stage will be a measure of each student ’s perfor mance on
each task or maneuver in the aircraft after six months of CH47FS training.
This completes the experimental pro cedures for the experi mental (simulator
t rained) group . See Figure 2 for a flow chart of these procedures. The
following is a description of the experimental procedures for the control
group . -

d. Control Group Training . The initial event in the control group
will be a chsckride in the aircraft identical to those given the experi-
mental group . Each subject will then fly only essential CH—47 missions.
No other flying will be allowed.

e. Cont rol Grou p Checkride.

(1) Th. control group will take a checkride identical to that described
above for the simulation group. The sane data will be collected . See
Figure 3 for a flow chart of contro l group procedures.

(2) The data to be collected are :

(a) Initi al performance measures of each maneuver in an aircraft
checkride. (7)

(b) Performance measures of each maneuver Lu the final aircraft
checkrid. . (7)

• Cc) The time each aviator flew the ai—47 aircraf t and the types of
missions and maneuvers flown . (12)

• 5 • DAli BEDUCTIOW . The data from the tra ining procedures and testing
procedures above will be reduced to percent transfer of traini ng and
cumulative transfer effectiveness of the simulator in training the vari-
ous combat readiness flying tasks and maneuvers. Pr o. this reduced data
suggestions will be made for improvement of the simulator , improv nts
in training progr s using the simula tor , and a determination of the
coat—e f fectiveness of training pro$r using the simulato r.

_ _ _ _ _ _ _ _ _  - 
• 
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Inclosure 3

COST ANALYSIS METHODOLOGY

1. PURPOSE. To identify the data require ments and the methodology to
be used in determining the pertinent costs of the alte rnate training
packages. The cost analysis is designed to answer (wholly or in part)
the following ERA :

a. What are the costs of the baseline training packages for the
time fram e of the study ?

b. What are costs of the alternate train ing packages which employ
the CR4 iFS for the same period?

c. What are the training costs per aviator for the alternate
training packages?

d. Wha t are the safety benefits of the CH47PS, in terms of accident
costs and casualty rates , that may be expected from less exposur e of
aviato rs to training in aircraft?

e. What are the technical, schedule, and cost risks associated
with the CR4 iFS program?

f.  Can a reduction in cost be achieved by a modification of-  the
CR47FS in light of maneuvers that should not be practiced in the simulator? \

\
2 • GROUND RULES.

a. All costs incurred through F! 77 will be considered as sunk
costs and will be identified as such, but wiil not be included in life
cycle cost estimates (LCCE) .

b. LCCE for the CH47FS will be developed in accordance with AR 11-
18 and DA Pam 11—2 , 11—3, 11—4, 11—5.

c. Flight Simulator (FS) LCCE viii be developed for buy sizes of
one to ten units. Additional LCCE will be computed on larger buy sizes ,
if required , during the course of the study .

d. A 13—year operating life (1977 — 1991) will be used to develop
LCCE for the CE47FS.

e. Future purchases of CH—47C and CR—47D aircraft for traini ng
purposes will be considered . Procurement cost of previous ly (before F!
78) purchased training aircraft will be considered sunk.

~~~ 
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f .  Operating and Support (Oh S) costs will be computed based on
annual operating hours of 2000 through 4000 hours.

3 • METhODOLOGY.

a. There are two types of training packages to be addressed
institutional t raining (IT) and unit tra4-n4ng (UT) . The alternate
t raining packages are :

(1) Institut ion ’training .

(a) Use of the CR—47 only (IT baseline),

(b) Maximum use of the CR47PS supplemented by the CR—47 only for
maneuvers and procedures that cannot be practiced or performed in the
flight simulator.

(c) Use of the C1447P5 and the 01—47 , in accordance with a program
of instruction (P01) determ ined by the study agency as study progresses .

(2) Unit training .

(a) Use of the 01—47 only (UT baseline),

(b) Ma ’twp use of the CH 47FS supple mented by the 01—47 onl y for
maneuvers and procedures that cannot be practiced or performed in the
flight simulator .

(c) Use of the CH4 7FS and the 01—4 7 , in accordance with a program
of instruction (P01) determined by the study agency as study progresses .

b • The cost of each alte rna te training pack age will be determined
as follows (the same basic equation is applicable for both institutiona l
(IT) and unit training (UT) :

(1) Training Cost per Aviator for ~~ Alternate

Tra ining Package — tc~
— Irs . Cost/Hr + Mrs • Cost/Hr

• AC AC PS PS

(2) Total Cost f or jth Alternate

Tra ining Package — TC~
TC~ — No. of Aviators • tc

~2



c. To support the above , the following subanalyses will be conducted :

(1) LCCE will be developed for the PS for buy sizes of one to ten
units . Additionally , the modification cost of conver ting a CR47FS from
a CH—47C to a CR—4 7D aircraft simulato r will be determined .

* 
(2) LCCE (adjusted to F! 78 dollar s) for those CR—47C and CH—47D

to be purchased for trs(n h~g will be determined . e

(3) Scheduling , technical , and cost risks associated with the
CH47FS will be identif ied, and the ir impac t upon costs will be addressed.

d. In addition to the analyses described in paragraph 3b and c
above, a side analysis will be conducted to determine the safety benefits
in terms of costs and casualties avoided to be accrued by traini ng in

- the CH47FS in lieu of the 01—47 aircraft. This analysis will be requested
f rom the US Army Agency for Aviation Safety (USAAAVS) .

4. DATA SOURCES.

a. OCOA/USADARCCM

(1) PS and AC LCCE

(2) Modification costs of CH—47C to (21—47D aircraft simulator

(3) Schedule, technical, and cost risk s

b. USAIORSCOM

(1) Unit training data

(2) Aviator densities

c. USAAAVS

CR—47 safety, accident, and flyIng hour analyses

d. USAAVNC

Institutional training data

• e. DA

Projected student loads

3
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p.-

GENERALIZED OUTLINE FOR ESSEISTLAL ELEI~ NTS OP ANALYSIS (ERA)
FOR TUE FINAL REPORT

01—47 FLIGHT SIMULATOR (01471S)
COST AND TRAINING EFFECTIVENESS ANALYSIS (CTEA)

1. Purpose, Objectives, Problam, and/or Background.

2. Assi~~~tions and/or Limitations .

3. Scope.

4. Discussion.

a. Methodology

b. Sources of Data

c. Discussion or Analysis

5. Conclusions and/or lace~~~”.’ations

6. References.

NOTES: 1. Bach abbreviation, acronym, term used and its meanin g, as well
as each reference cited , is to be furni bed on a 3” X 5” card In the format
prescribed by USATRADOC Paaphlet 71-3.

2. Paragraphs 1, 2, and 3 cited above are to be used only as needed.

3. The lEA is to be written p.r the folladng page..
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FORMAT PAGE NUMBERING , AND SOME RULES OF STYLE FOR
lEA IN TN! FINAL REPORT,

01-47 FLIGHT SIMULATOR (CR4715)
COST AND TRAINING EFFECTIVENESS ANALYSIS (CTEA)

1. FORMAT.

a. Text. The format for an LEA is shown in attachment 1. Assign—
ment of append ices to LEA will be announced by the study agency as study
progresses .

b. Fitures.

(1) All graphic or tabular information supportive to the text will
be labeled as figures. That is, there will be no “graphs ,” “ illustrations,”
‘ tables ,” etc.

(2) Each f igure will be no Less than one page and will i ediately
follow the page on which it is first cited.

(3) The format for figures is shown in attachment 2.
~

• (a) The figures in th. executive s~~~ary and main report will be
n~~~ered consecutively with arab ic n~~ rals.

(b) Figures in appendices will also be nushered consecutively with
arabic nuserals preceded by the letter of th. appendix and , as applicable,

• the roman iu ral of the aenev, the lover case letter of the imcloeure,
and the ara bic n~~~ra1 of the tab In which the figure appears. E.g. ,
reading this figure nush.r from right to left, “Figure M-I-b-3-5” denotes
that this is the fifth figur e of tab 3 of inclosure b to a n y  I of
appendix H.

2. PAGE IWSJRING . All pages viii be n*~~ ered, Including those of
figures.

a. Executive S~~~~~y —
~~ Mein Resort. Pages of the executive

st ry and main report will be n*~~er.d consecutively with arabic
ni ra la.

b. Appendices.

(1) Pages contained in appendices will be m~~ ered consecutively
with ar abic nuesra ls preceded by the letter of the appendix and , as

2 
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applicable , the roman numeral. of tb. ennax, the lower case letter of
inclosure, and the arabic numeral of the tab in which it is located.

(2) For each appendix , annex, inclosure, and tab , the text always
begins on the 3d page; the 2d page i. left blank; and the let page is
the title page.

3. SOME RULES OF STYLE.

a. Abbreviation, and Acronyms.

(1) The executive s~~~mry , main report and appendices are to be
written to stand alone without recourse to the study glossary . Therefore ,
acronyms and abbreviation. are to be def ined where they first appear In
the text. Only the acronyms and abbre viation. will be used In subsequent
pages , annexes, inclosu res, and tabs.

(2) If an abbreviation or acronym will appea r only once in the
t.~t, it shall not be used .

(3) All agencies will receive their full title and be accordingly
abbreviated , • • g., “US Army Training and Doctrine Co snd (USATRADOC)”,

• not “US Army Trsin~[ng and Doctrine Go-mend (TRADOC)” or “US Army Research
Institute (USABI)” not “US Army Research Institute (ARI)” .

b. N~~~ere.

(1) Cardinal ni~~ ers of tan or less will be written, e.g. , “nine
simulators ’, but “13 aircraft”.

(2) Ordinal n~~ ers viii be ex~ressed with numerals, e.g., “24
place” and “The alternate ranks 6th .

c. Perc ent. The word “percent” viii always be used in the text in
lieu of “Z”.

3
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APPENDIX U

1EA 39 
—

1. PAEA.CRAPR TITLE .

• a. Subpara&rspb T~~is~
(3) Sub-subparagraph Title.

(2) Sub-subparagraph Title.

b • Subparatr.ph Title.

2 • PAM~~APR TITLE.
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