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FOREWORD

This report describes the results of a survey performed for the Department of the
Army by the Human Resources Research Organization (HumRRO), as a part of
Exploratory Research 84. The objective was to determine the loss of flying ability during,
and the refresher training requirements after, extended episodes during which Army
aviators did no flying, or flew only the minimum number of hours required to maintain
proficiency as prescribed by Army regulations.

The research was performed at HumRRO Division No. 6 (Aviation), Fort Rucker,
Alabama. Dr. Wallace W. Prophet is Direcior of the Division. -Dr. Robert H. Wright was
responsible for the conduct of this research. Mr. D. Schley Ricketson participated in the
development and conduct of the survey.

Military support was provided by the U.S. Army Aviation Human Research Unit
while LTC Robert O. Carter was the Unit Chief. LTC Donaid E. Youngpeter is the
present Unit Chief.

The cooperation of the aviators who completed the survey and of the administrative
personnel in many Army aviation units was an essential factor in collecting the data upon
which this report is based.

The ER-84 research for the Department of the Army was conducted under Contract
DAHC 19-73-C-0004. Army Training Research is performed under Army
Project 2Q062107A745.
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MILITARY PROBLEM

With tho reduyction in Vietnam hostilities, large »umbers of Army aviators were given
nonflying duty assignments, Proficiency flying has traditionally been required in such
assignments. However, the specific restrictions on proficiency flying that have been
enacted, and the reduced funding available, necessitate limitations on the amount of
proficiency flying performed by Army aviators. The consequences to flying skills and
refresher training requirements of reducing or eliminating proficiency flying have not
been defined quantitatively by any of the services, and no data exist for helicopter pilots.
Such data are needed to enable the Army to determine the lowest-cost proficiency flying
and aviation combat readiness training that would be compatible with operational readi-
ness objectives.

RESEARCH OBJECTIVES

The objective of this research is to obtain information on the rates of loss of various
types of flying skills by Army aviators, and the refresher training necessary to reacquire
flying proficiency following episodes of rroficiency fiying or flight excusal for peric:ds of
up to three years. The Army requested data on the effects of three background variables
and seven specific questions related to comtat readiness training policy planning.

RESEARCH APPROACH

A survey of pilots who had experienced extended periods of flight excusal or
proficiency flying status was used to obtain data to answer the questions raised. The
survey questionnaire obtained comprehensive data on the flying experience of each
responding aviator. The aviator was asked to recall data on his flying ability before the
episode of nonflying or proficiency flying that he had experienced, and his ability after
the episode and the refresher training that was required.

There were 58 usable questionnaires obtained from aviators who had experienced an
extended period of flying excusal, and 117 were obtained from aviators who had
experienced an extended period of time during which :hey flew only the number of
hours (minimums) that were relyuired to maintain flying stotus.

FINDINGS

(1) For Army aviators who had standard instrument ratings, the data obtained
indicated that:

(a) In comparison with nonflying periods, flying minimums resulted in a
slightly lower rate of loss of flying skill and a slightly lower total loss of flying skill for
any given length of episode, Minimums reduced loss of visual flying rules (VFR) skill by
20%, and instrument flying rules (IFR) loss by 10%.

(b) Practically all (90%) of the loss in flying ability that occurs over extended
periods of time occurs within 12 months. After 12 months, flying ability and refresher
training required remain practically constant.

Preceding page blank




(c) At the start of episodes of nonflying or flying minimuins, flying ability on
skills under VFR was reported as being considerably better than on IFR. The rate of loss
in flying ability was about the same for VFR and IFR skills; but, since the levels of
ability were quite different at the start of the episode, it can not be concluded that these
rates of deterioration in VFR and IFR flying skills would be the same if equal beginning
ability existed. The form of the retention curves suggests that IFR skills would deteri-
orate more rapidly if IFR ability at the start of the episode was equal to ability on
VFR skills.

(d) For aviators who did no flying as well as for those who flew minimums,
ability on VFR flying skills remained above the minimum acceptable level of ability that
was required to graduate from the initial entry flight-training course, However, on IFR
flying skills, about one-half of the aviators (50% of those not flying, 40‘» of those flying
minimums) dropped below this minimum acceptable level of ability after 12 months—and
flying minimums had only a small effect on this proportion,

(e) After one year, flying minimums reduced the refresher flight instruction
required for resumption of pilot-in-command flying duties to an average of 12 hours,
compared to the 19 hours required by aviators who did not fly at all.

(f) After one year, flying minimums reduced the refresher flight instruction
actually received to 6.5 hours from 8.5 hours for the nonflying group.

(2) In terms of refresher flight instruction actually received by all the respondents:

(a) Proficiency training in light proficiency aircraft reportedly increased
refresher training time required by about one hour over that required after not flying at
all (8.0 vs. 6.8 hours), while proficiency training in operational aircraft reduced refresher
training by one and one-half hours (5.4 vs. 6.8 hours).

(b) There was no significant difference between fixed- and rotary-wing aircraft
in the amount of refresher flight instruction received.

(c) The effects of flying experience on refresher flight instruction received
indicate a general trend of both very inexperienced and more experienced pilots receiving
less refresher training than pilots of moderate experience (7 to 36 months or 500 to
2,000 hours). Moderate-experience pilots averaged around 7.6 hours refresher flight
instruction, while both very inexperienced and more experienced pilots received an
average of about 4.6 hours. There was some indication of a continuing slow decline in
refresher training required with experience for highly experienced pilots, The reduced
refresher training for very inexperienced pilots can be attributed to the close supervision
such aviators would usually receive after joining a unit.

(3) The data obtained indicate that a program of flying excusal followed by
refresher training should be considerably more economical and effective in providing
proficient aviators to operational units than would a program of periodic proficiency
flying as it has been performed in the past. If a program of periodic flying is used, the
data indicate that intervals of not more than six months should exist between periods of
training in IFR skills that would bring aviators back up to fully competent '~vels of
ability. No periodic training on VFR skills would be needed over three-year intervals to
maintain ability equal to or above that required for graduation from the initial entry
flight-training course.
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CONCLUSIONS

(1) Proficiency flying as typically performed in the past has not been effective in
maintaining flying skills at high levels of proficiency. Large losses in flying ability
occurred whether or not proficiency flying was performed.

(a) VFR flying skills generally remained acceptable for up to three years
without any flying.

{b) IFR flying skills became less than acceptable after one year for nearly
one-half the Army aviators surveyed, even if minimums were flown,

These data indicate that IFR flying skills should receive primary emphasis in
proficiency or refresher training, and that such training should be highly structured to
assure that maximum training value is realized.

(2) The typical retention curves found for other skills were also found for flying
skills, with the highest losses occurring soon after training and experience. These loss
rates of flying skills decrease to nearly zero after one year, The retention curves can be
exploited administratively to reduce proficiency ard combat readiness training costs in
various ways, but they clearly indicate thut the higher levels of flying ability will be
maintained only through regular and frequent synthetic training or actual flying
oxperience,

(a) After 12 months of flight excusal, refresher fraining requirements remain
about the same Yor longer periods of time, such s two oc three years, The shape of the
curves suggesis that any truining six months or more prior to resuming operational flying
duties will have little value,

(h) To continually maintain a minimally acceptable leval of flying ability,
wiresher (raining to bring aviators upn to standard wouid be required at least every
gix montha,

{3) The salight increase in refrosher truining time required when simple light aircesft
were used in proficiency flying indicates that the compalibility of aircraft configuration
used for proficiency and refresher training is s factor that merits close consideration in
the manugement of proficiency training. It neads to be recognized that flying different
aircraft for proficiency than those used for refresher tralning may actually interfore with
certain flying skills (where to look and reach:, in perticular) due to differences in crew
station configuration or procedures, Compatihility of configuration and procedures seems
to be a critical factor in proficiency training of experlenced pilots that has noi received
sufficient recognition;

(4) Bince only a amall amount of refresher flight training is required after flight
w¢acusal, only extremely jow-cost syrithetic training devices, not now aveiluble in the
Army (but available in the civil generul aviation market), appesr to have any potential of
providing periodic proficiency trair.ing at leas cost than refresher training alone, after two-
or three-year excusal poriods, The proficiency training value of these very low cost
training devices has not been detarmined for Army aviation applications, Comparison of
the training value of these devicos with that of actual flying and with more complex
synthetic training devices is needed to provide the data required for the tradeoffs that
need to v considered in defining the most effective and lowest-cost program for
attaining aviator ovoficiency and combat readiness objectives, If these very low-cost
synthetic iraining devices do not have significant training value, probably the lowest-cost
progrem for providing operational unita with proficient aviators would invoive flight
excusal followed by rsfresher training just bofore or upon assignment to an opere-
tiona! unit.
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(5) The data obtained suggest that IFR training in a specific aircraft configuration
may alone be sufficient to maintain ah acceptable (but not highly proficient) level of
overall flying ability in that aircreft. If so, it is probable that a synthetic training device
in the configuration of that aircraft could also be used to maintain this acceptable level
of flying ability.

viil




CONTENTS

Chapter
1 Introduction. . . ... ... ... e
OB eCIVES . . o it i e e e e e e e e e
AppProach . .. ... . e e e e
Survey and Sampling Considerations . ... ....................
Statistical Confidence Criteria . .. .. ........ ... ..o,
The Survey . ...... e e e e e e e e e e e
Criterion Measures . ... ... ... .. it e e e
Refresher Training Requirements . . ... ... ... ... it reneeonn
2 Synopsisof Results . .............. ... .. . .. ... i
Effects of Min .aums or Loss of Flying Ability .. ...................
Effects of Minimums on Refresher Training Requirements . . . ... ..........
3 Detailed Results . ... ...... ... .. . i
SUIVEY ROLUINS . . o it it s e e e e e e e
Analysis of Data . . . . ... . . i i e e e s
Scope Factors . . .. ... i e e e e
Answers to Snecific Questions . . .. . . . e e
4 DisCUSSION ... ...
Training for Combat Readiness . . ... .......... .. ... ... .. ... ...,
Least-Cost Proficiency Flying Policy . ......... ,j ....................
Low Cost Synthetic Training. . ............ .,I .....................
General Conclusions. . .. ................ e e
Literature Cited . .. . ... ... .. ... .. e e e
Appendices
A Henadings of Background information and Flying Experience Items . . . ... ..........
8 Means, Standard Deviations, and Percentile Distribution by
Skilis and Criterion Measures. . . . ... ... ... ...ttt
Figures
1 Flying Ability Reting Scale Used in Survey . .. ... ... ... ... . ... . . .. ...
2 Overall Flying Ahility Whon First Rated and Before Episode . . . . ... .............
3 Effect of Length of Nonflying or Minimums Episode on Retention of Flying
Ability by Standard Instrument Rated Aviators .. ... ...............c.....

4 Effect of Length of Nonflying or Minimums Episode on Refresher Flight Instruction
Required to Begin Performing Flying Duties and to Perform as Pilot in Command. . . .

8 No Flying versus Flying Minimums Only . . . .. ... .. ... .. ... ... .0 ..o
6 Effect of Length of Episode on Flight Instruction Received . ... ................
7 Effect of Months Rated Before Episode on Fiight Instruction Received . ...........

)
i)
S NSO WwwS®

—

— el el
(= TP~ P <3

N) =t e b ad
W ©e o o

37
37
37
38
38

43

10
11

15

17
20
20
21



Figures (Cont’d) Page
8 Effect of Hours in Model Used for Refresher Training on Flight Instruction

Received. . . . .o e e e e e 22
9 Effect of Hours Flown Before Episade on Flight Instruction Received. . ... ........ 22
10 Loss of Overall Flying Ability DuringEpisode . . .. ............ .. ... .. .c.... 25
11 Loss of Overall VFR Flying Ability During Episode . . ... .. .................. 26
12 Loss of Overall IFR Flying Ability During Episode . . . ... ... ... .. ... ¢ccu.u.... 27
13 Loss of Knowledge of the Aircralt and Preflight Procedures During Episode. . . .. .. ... 28
14 Effe.t of Length of Episode on Actual Flight Instruction . . ... ... ... v, 29
15 Training Required After Episode: Maximum in Four Overall Skill Categories . . . ... ... 30
16  Training Required After Episode: Overall Flying Ability ... ... ................. 3
17 Training Required After Episode: Overall VFR Flying Ability .. .......... ...... 32
18 Training Required After Episode: Overal! IFR Flying Ability .. ................. 33
19 Training Required After Episode: Knowiedge of the Aircraft and Prefiight
ProcedUres . . .. . . e e 34
20 Effect of Type of Refresher Aircraft on Actual Refresher Flight Instruction. . ... ... .. 35
21 Effect of Vype of Aircraft Used for Proficiency Flying on Hours of Refresher Flight
Instruction . . .. .. L e e 356
Tables
1 List of Skills With Descriptors . . . ... ... it e . 8
2 Refresher Training Required to Meet Three Proficiency Ciiteria . ... .......... ... 23
3 Ratings of Flying Abilities Before and After Episode. . . ... ...... ............. 24




. T Tt YT =T TR ETREY = P 537 A T R e g e 7 S P A M TS T A T SR T R T AT T T Y IR T T

SRR e L

TS I T T ORI,

Retention of Flying Skills and
Refresher Training Requirements:
| Effects of Nonflying and
Proficiency Flying

ST B R SN SR AN




Yy e T T T T

Chapter |
INTRODUCTION

OBJRCTIVES

Little factual information extata rogarding the effecta of proficiency flying on
retontion of Aying akills and refreaher Guining requirementa, Much of the available data is
based upon, or could hieve been influencsd by, pilot epinion - making it & poor i for
management devisions regarding proficienvy fying programs. For several reasona the
aumber of Army aviatora in nonfiying assignmenta has recently inoreassd sutwtantinlly, »
practice likely to continue for at loaat ssveral yoear, AL the same tine, funding limitations
have mude it ditficult to provide the increase in aireralt and other esources needed (o
accommodate  this increassd  proficiency  Rying requirement, Congress  has  recently
reatricted proficiency fying in cortain types of asgnmenta,’

The lack of acceptable data on the eftects of nonflylng and proficiency fiying on
Oying ahility and retroshor training makes it difficult to determine the impact of varlous
potential profiviency flying and Combut Readinoss Flying (CRF) training policies on
overall combat readiness and coata, 1t is the purpose of this atudy to provide o set of deta
that should improve confidence in determining an optimum proficiency fiying and CR¥
policy for Army uviaton,

No data divectly relovant to the Avimy aviator proficiency iy situation are
avallable in the literature. Available Jaboratory data have bheen veviewed.! Them data
indicate that the percoptual-motor akills involved in aireraft contral ahould be retained
well and regained rapidly, while procedural skille ahould be prone to loda and veyuire
emphais in reralning. No data reasonably pertinent to loas and reacquisition of the
complex, integrated, whole-task skills of the proficient pilot were foud in the literature,
A rocent reviow on the dogradation ¢f learned skills (1) roached the sume conclusion as
regards vomplex flying skilla,

Several roporta (3, 1,) indicate that most Air Foreo and Navy pilots generally “foel
they should™ and “want to” perform praficiency flylng when not in an oporational flying
assignment. Furthermore, the general consensus is that they would prefer to perform this
proficiency flying in first-line combat aireraft. Although no detailed quantifiod informa-
tion on the offect of proficiency flying on refrosher training requirementa in these
sorvices way found, various olwervations make it appear that the impact of usual CRY
flying & only a few hours on the refresher training received prior to rejoining an
operational unit. It also seems probable that the impact of usval proficiency flying in a
first-line combat aircralt would only moderately reduce replacement training helow
normal refresher flight hour,

Army warrant officor avintors sem comparable to Air Foreo and Navy pilots in
their attitude toward proficioncy flying; both groupa tend to regard themaelves primarily
as professional pilote, In contrast, the commissioned Army aviator generally tends to
regard hin role as officer/soldier as primary, and his flying duties as secondary, ‘Therefors,

' Public Law 02204
T nohay oral aclence rescarch duta 1otevant 1o Army proficiency flying programs was reviewed by

Robert H, Wright, HumRRO, in 1066,
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it remmonable W expect the Army  avistor commibsmionst officer (o have soimewhat
ditferent attituden aboutl pficiency  fiying when there & the potential of thin flying
interforing with the paeforimance of what he comsden to be i pronaey dutios Come
parinin of avallable ovidenes 4, B0 althongh Hmited, supporta this analysis with indica
tone that relatively sinall percontagen of commpsionsl Ariny aviatos would leave the
Army aa a career because of the lack of opportunity tor proficiency Aymg. (0 showld be
notedl, however, that convurment removal of Qyig pay might have & o aggvilioan
impact un retention,)

A conelusion froan the above i that  elimination  of  anntal  minimama during
nonflying wainmenta i a proficiency  OQyugt and CRE option that  imerits close
considleration, The savim v CREF eoiourcen and numbers of aceldenta would be wmajor
atvantagos, provided thow saviige would not e negated by incrsases in rofrosher aining
vouta oF Wiacesplable reduotons in combat flying readiness.

In many flying waignmenta, the actual Qylng required may be conatderalily losa than
required annual minimuma, with the conseyuence that these minimunm incresss unit
Oying houm above those nevessary (o perform the unit wmiasion, A polivy auch W
“roaaney of experience in type't prior to porforming s pilot similar to civilian require-
menta) mght reduce Oying houm and provide better and safor pilota when they do Qly
than would the many houm of “haring holes in the sky" to meet annual mintimuma,

The primary focus of this atwdy was Lo obtain information on the rates of o of
variowa typos of fying akilla by Army aviators, and the vrefresher training needed to
wacgquite fiving profiviency following spissddes of profiviency Oying or Right excusal, Thwe
Dopartment of Army vequest for thin atudy provided apecific guidance as follows:

Neope . apeaiiic tapies fov separate wveatigation of the fixed-wing amd rotary-
wing aviators are ta bw based upan the following general qualifications:

(1) Twoelve, 24, und d-month periods of nonflying.

(1) Aviator expoerience of three, aeven, t1, ad b
veara' sorvive ax a rated pilof,

(1) The required proficiency lovel for operational
fiying duty i that level required for graduation
from the UN, Avmy Aviation School (either fixed-
wing or rotary-wing) initial entry flight courme,

Quentions to e anawered for cach combination of experience and non-tlying
time are: '

(1) What type of aviation akilla moat rapidly deterni-
ormte during periods of non-Nying?

(2) What ia the exteat of this deterioration?

(:) What are the requirements tor refresher training to
ro-ostablish the aviator's original proficiency level
following the various non-flying perioda?

(4) Will perodic flying during the non-fiying tour of
duty materially affect the aviator's proficiency and
roduce refreshor training roquiromenta?

(6) I periodic flying is recommended, at what interval
and how much fNying should be accomplished?

(6) Does flying rolatively simple, light airceaft con-
tribute to proficiency in sophisticated complex
alreraft?

e e el X2 1,
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() What  the compwron  of wheshor  raining
taquiremients  for non-fiying, pertodic Ay of
light proficiency airemft, and periodic Aying of
uperational ainemit?

APPROACH

Survey and Sampling Considerations

The selection of the sutvey approach for conduet of thin atudy was dictated by a
combination of factors, Pritvarily, the aurvey appronch was the only practical meana for
providing any memningful data within a period of about one year. Consideration of all
factora indionted that a survey would aleo provide the moat acourate anawern ahort of a
longterm, lange-scale, coally effort of inAight performance measurement, When it hecame
evident that the atudy would have to he limited to approximately a one-year period,
activities direvtett toward conaldoration of in-Aight or aimulator performance measure:
ment were diacontinusd, and all effort wan dirveted toward oblaining maximally usefpl
data through a aurvey approach,

Ditfioully in obtaining accem to auljecta w'n wore terminating one: to threo-year
nonflying eplaodon waa one major Jdetervent to wsing the direct in-Nlight  measurement
approach, Al the atart of the effort, it appeared that there were leas than a dozen
potentisl subjecta in the Army, and access to them for teating prior to any refreaher
flight taining  appeared  difficult to control, Controlling assignment of a pllot i a
nonflying status for perioda of up to three yours, although adminiatratively poasible, alo
appearad difficult to achieve with an aceeptable lovol of confidence hweaus of pomonnel
management considemtions. 'Therefore, in addition to the length of time the study would
have Lo take and the need to dovelop new (n-flight pilot performance measurement
teohnigues, control of the teat aulject population appeared to represent a significant ciak
in a long-term, direct, performance-measuretient approach,

No practical way to identify aviators who had experienced an extended period of
nonflying could be determined; and, v fact, no way was found lo eatimate the number
of aviators in the Army who might have experienced auch episodes. {In the basix of
informal eatimates, however, it was judged that there should prebably be at leaat soveral
hundred aviators who hal experienced these nounflying episodes at some time in their
careors. I these aviators cowld be reached, their actunl experionces regarding refreshor
training requirements and loss of flying skill caused by the episude might form a
reasonably sound basis for estimating the effects of such an episode on Army aviators.
‘Their ability to recall the actual refresher training they required after the episode, in
particular, could be expected to he accurate within a few hours in most cases. Such recall
based upon actually experiencing the situation could be expected to be much more
accumte than guesses by aviators who had not actually had the experience. (It should be
noted that a potentially large group of subjects in nonflying status in U8, Continental
Army Command (CONARC) schools at the time of this survey could not be used,
because they had not completed their schooling or had not completed their refresher
Night training.)

In addition to subjecta who had not flown at all for an extended period of time, a
second group of subjects who had flown only the CIRF proficiency flying prescribed by
regulation was also needed to serve as a comparison or ‘‘control group and to answer
questions reyarding the effect that was produced by the type of airereft used in flying
minimums. Because of the uncertainty regarding the number of “no flying™ subjects who
were available or who would respond, a third, ‘no instrument flying” category of
subjects waa included in the survey as a backup for use in the cvent that a sufficient




number of responses could net be obtained from 'no flylng" subjecta. Ninve enough *no
flylng" subjevta were obtained, it was not necesaary to resort L0 the partial anawers that
weunlt have twen provided by these “no inatrument” subjects, and the reaulta for them
will not be constdered in thia report,

Since there waa no way of identifying sufficient potential subjecta from available
records, a “shotgun’ sampling approach waa selected for ebtaining subjecta. The unita
and looations where lurge numbers of Army aviators were amsigned were identified, and
aurvey forms were sent to them with inatructions that aviators with pertinent experience
be identified and requoested to vomplete the aurvey, The number of usable surveys
returned by this sampling approach waa considered suffivient o provide anawem to the
primary questions of the study, Therefore, followsup sampling plana for obtaining addi.
\ional subjecta were not pursued,

The wurvey forims retumed were acreened Lo eliminate those that were unusable ot
not applioable to the selection critaria for invlusion in the sample to he wsed for analysia.
Among those aubjeota excluded from the sample were (a) pilots who immediately after
the eplsade had entered a transition or other formal course in which the training wes
based on a atandard curriculum rather than required on the basls of proficiency (it a pilot
wak nhot gualified in the alroraft usd for refresher tralning prior to the end of the
epiaode, he waa excluded): (b) pitota who had not completed the nonflying or minimum
only episode prior to anawering the survey (if a pilot had not actually completed his
refresher trnining after the eplaode, he was excluded); (¢) pilots whose length of epirode
war loas than aix montha, or could not be determined; and (d) cortain respondenta whose
answers did not conform with the oriteria used for refresher training, such w those who
lsted all flying done over severnl yours since the eplsode.

Statistioal Confidenon Critera

The usual welentific criterion of atatistical significance, .08—that is, expectation of
chance occurrence of a result less than one time in 30—was not considered appropriate
for application to moat of the questions of this study, I an obtained diffure.ce could be
expected by chance one time in flve, the users of the obtained duta probably would
consider these odds sufficiont for practical significance. Any result likely to be obtained
on leis than a pure 8080 chance baiis may be of value in the decisions required
regarding CRF policy,

When a “significant difference’" is reported in this study, therefore, the usual .08
criterion is not implied. Any difference likely to occur by chance less than one time in
five will be treated as statistically significant (p<.20) in the resulta. Usually a specific or
general indication of the level of significance, or the difference required for a given level
of aignificance, will be indicated, When the term “no difference” iz used, the actual
difference would be expected to be exceeded by chance more than one-half of the time.

Use of this relaxed criterion for significance increases the chance of error in
accepting a difference when none actually exists, but reduces the chance of error in
concluding that no difference exists when one actually does.

For moat users of the study results, a lack of difference between groups is likely to
be of greater interest from a practical standpoint than large differences between groups in
the expected direction. Since the results of this study generally indicate a “no difference”
situation, the confidence that “no difference’ really exists will be the major concern in
interpretation of the results.

THE SURVEY

The survey consisted of two major sections. (A copy of the headings for which data
were obtained in the survey is shown in Appendix A.) The first section was divided into
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four parta (Parta 1, 11, I1l, and 1V), and obtained background information about the
reapondent with emphais on the type and amount of hia flying experivnve, The second
section (Part V) obtained data on flying ability and refresher training required on 20
catogories of flying wkill, and provided the criterion measures used in this study. The 80
' akill oateguries used and the definition provided for eavh are listed in ‘I'able 1,
: The tackground information in the first section was used to define groups of
; subjects corresponding to the questions of convern in thia atudy, and the sscond section
utitorivie data tor these groups were atatiationlly summarized to determine the differences
between groups. The oriterion measures obtained in the sovond section are deacribed in
groater detail below,

CRITERION MEASURES

Four ratings of flying ability were used as critarion measures:
Criterion Measurea ] to 4

(1) Flying abllity rating when initially rated

() Flying ability rating before eplaode

(3) Flying ability rating after episode

(4) Drop in abllity during eplsode (derived from 2 and 3)

Ability ratings were made on an 11-point scale anchored with ability descriptors (see
Figure 1). The critical anchor descriptor for this study was the “Just Adequate® Category 3,
which was defined to correspond with the minimum ability required for graduation
from the initial entry flight training course. This level of akill was suggested in the DA
request for the atudy as the ability criterion for performance of operational flying duties,
seemed to appropriate from the technical resvarch standpoint, and was considered to
be the abilitymgescriptor subject to the lerst variability in interpretation ameny those
considered as wcaling anchors, Another imporwant anchor was Category 6, “Clearly
Adequate,” which was defined as the minimum ability sufficient for assignment as pilot
in command of an aircraft without direct supervision, The scale was designed no that use
of the top and bottom cutegories of the scale would be very infrequent. The distribution
of ability ratings for the first item on each skill, “When First Rated” as an aviator,
provided a basis for comparison and evaluation of use of the scale.

As can be seen in Figure 2, the distribution for overall flying ability when first rated
clusters near the center of tho scale with Category 4, “Adequate”, used most frequently,
and no ratings below the 3, “Just Adequate™ category, which representa the minimum
level of skill defined as required for performance of operational flying duties. This
conforms with expected usage of the acale and lends credence to the conclusion that
ability ratings folling below Category 3 represent a level of flying skill less than the
minimum ability criteria established for performance of operational flying duties. It may
be noted, however, that a number of respondents rated their initial flying ability quite
high. Most of these pilots would appear either to have an inflated opinion of their flying
ability, or to be following traditionai Army evaluation practices in which any ratings less
than “Superior'’ may be interpreted unfavorably,

The ratings for Overall Flying Ability before the episode show the paitern of ratings
shifted higher, as would be expected, with ratings of “Competent’” and “‘Highly
Competent” used most frequently. In general, distribution of responses on the ability
rating scale conforms closely with that intended and expected, and icceptance of the
data from it appears warranted as a reasonable approximation to the actual state of
affairs in regard to flying ability on a skill,
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Overall Flying Ability When First Rated and Before Episode
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Figure 2

REFRESHER TRAINING REQUIREMENTS

In addition to the ability ratings on the 20 categories of flying skills, refresher
training requirements for each of these skills were also obtained. For each category of
skill, the amounts of nine different types of refresher training or refresher experience
requirements were cobtained, as indicated by the list of criterion measures 5 through 13:

Criterion Measures & to 13

(5) Actual academic or cockpit refresher training after episode.
(6) Actual refresher flight instruction after episode.
(7) Actual supervised operational flying after episode.
(8) Estimated academic or cockpit refresher training required to regain
ability on skill when initially rated,
(9) Estimated refresher flight instruction required to regain ability when
initially rated.
(10) Estimated supervised operational flying required to regain ability
when initially rated.
(11) Estimated academic or cockpit refresher training required to regain
pilot-incommand ability.
{12) Estimated refresher flight instruction required to regain pilot-
incommand ability.
(13) Estimated supervised operational flying required to regain pilot-
incommand ability.
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Academic or Cockpit refresher training was defined as including all types of study,
instruction, and cockpit time with no power applied to the aircraft. It does not include
synthetic trainer time (which was obtained in a separate response category).

Flight Instruction was defined as including all engine running time, in flight or on
the ground. It does not include synthetic trainer time.

Supervised Operational Flying was defined as including all flying done under super-
vision in support of the operational mission of the unit fo which assigned.

Actual Refresher Training was defined as “the amount of refresher training/
experience which was actually received on the skill.” The amounts of Arademic or
Cockpit training, Flight Instruction, and Supervised Operational Flying actually received
were entered in this column for each category of flying skill.

Hours to Regain Ability at Initial Rating was defined as ‘‘the amount of the three
types of refresher training/experience which you estimate you would require, if any, to
regain your ability at the time when you first received a pilot rating requiring the skill.”

Hours to Regain Pilot-in-Command Ability was defined as “‘the amount of the three
types of refresher training/experience which you estimate you would have required, if
any, to regain the level of ability on the skill required to resume pilot-in-command
flying duties.”

The complexities of requesting these nine different types of refresher training were
considered necessary in order to avoid various ambiguities in interpretation of the
meaning of ‘“‘refresher training,” and in relating it to a specific level of operational
flying ability.

As may be anticipated in a survey of this type without an on-site survey team to
assure consistency, interpretation of the various response items varied somewhat from
subject to subject. Although any such variations in subject interpretation are of concern
in data analysis and data interpretation, examination of the data indicates that they
should not have a significant impact on the validity of the conclusions derived from the
primary analyses performed on the data obtained.

The major difficulty in interpreting survey responses concerns the distinction
between “‘Flight Instruction” and ‘“Supervised Operational Flying."” Some respondents
appeared to consider these two identical, or at least they gave identical replies to the
questions on these two types of refresher training. Whether their responses should be
considered one and the same, or X amount of Flight Instruction and an additional
amount of X Supervised Operational Flying, could not be determined. In most cases it
appears the two values are used to refer to the same block of flight hours, with “Flight
Instruction’ apparently contributing to the unit mission. In other cases, ‘'t appeared that
the hours listed under “Flight Instruction’ are included within the larger number of
hours listed under ‘“‘Supervised Operational Flying.”

The consequence is an ambiguity concerning the total amount of refresher flight
training of both “Flight Instruction’ and ‘“‘Supervised Operational Flying' types. It is the
sum of the two types at a maximum, and at least the larger value of the two types. A
value halfway between is probably a reasonable estimate for theee data. No attempt was
made to reconciie this ambiguity .n the data analysis used. It would have required highly
subjective decisions and was not regarded as a major concern, in view of the relatively
small maximum values that characterize the data. However, no ambiguity exists regarding
the *Flight Instruction’ type ot refresher training used for analysis, and this was
considered to be the information of primary interest with reference to proficiency flying
and CRF management, since most of the costs and time of refresher flight training should
be related to this category.

In several respects the number of refresher training hours indicated and used for
analysis, in particular the ‘‘Actual” hours, is on the high side for some individuals. One
reason is due to refresher training in several aircraft, which is common for experienced

12
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aviators upon assignment to a unit operating several types of aircraft. The time in each
type of aircraft was obtained, and on a percentage basis this multiaircraft refresher
training was found with ahout equal frequency in the No Fly and Minimums
Only groups.

In these cases, the total hours of refresher training received in all types of aircraft
was used for data analysis and all of these hours were assigned to the type of aircraft in
which the majority of refresher training was received. The hours of refresher training in a
single aircraft was not selected as the basis for data analysis in these cases, since arbitrary
decisions were required and internal inconsistencies in the data would have
been introduced.
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Chapter 2
SYNOPSIS OF RESULTS

The primary results of this study consist of dozens of comparisons and hundreds of
data points, which can be examined to answer the main questions of concemn and
numerous additional questions that were not posed.

In any presentation of such a voluminous amount of data, it is easy to lose sight of
the more significant results obtained. Therefore, a synopsis will be used to present what
are considered to be the major results of the study. This synopsis will be based on
standard instrument rated aviators, since current planning anticipates that all Army
aviators will be standard rated in the future.

The results presented in this section wiil consist mainly of combinations of several
separate analyses and smoothed best-fit curves ‘o the data, in order to illustrate the
results more clearly than would be possible with the separate raw data curves. In all of
the curves the values between zero and six months episode duration are simple extra-
polations of the existing data, on the basis of the assumption that ioss of flying ability
and refresher training required will be zero for an episode of zero duration, and
therefore, the describing curves must pass through zero loss or zero refresher training at
zero months episode duration.

Linear, exponential, and power curve fitting routines' were used to determine which
type of function resulted in the best fit for the data. (Empirical values of zero were
changed to .1 for the exponential and power functions because these functions do not
allow for zero values.) The power curve was found to provide a better fit than the linear
or exponential curve. The least squares were used to compute the best fitting power
curve equation for each set of ‘sta; these equations were used in plotting the curves

shown in this report.

EFFECTS OF MINIMUMS ON LOSS OF FLYING ABILITY

The curves of mean ability in Figure 3 illustrate loss of ability on VFR and IFR
fiying skills reported by standard instrument rated pilots, as a function of length of the
nonflying or minimums episodes. The loss function of standard instrument rated pilots is
comparable for both VFR and IFR skills, whether or not minimums are flown. The rate
of loss and amount of loss are very comparable in all four curves, although the actual
levels of ability between VFR and IFR differed substantially. Flying minimums was
found to slightly reduce the estimated rate of loss and amount of loss, with the effect
more pronounced for VFR flying skill than it is for IFR skill. Drop in ability on the
10-unit rating scale used was about 3 units for pilots who did not fly, and about 2.5 units
on VFR skills and 2.8 units on IFR skills for pilots who flew minimums. Thus, pilots
who flew minimums reported losing about 80% as much on VFR ability, and about 90%

as much on IFR ability, as pilots who did not fly at all.

! Thess routines are available with the Hewlett Packard 9810 calculator. Use of proprietary names in
this report is for purposes of research documentation and does not imply endorsement by the Department

of the Army or HumRRO.
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Effect of Leugth of Nontlying or Minimums Episode on Retention of
Flying Ability by Standard Instrument Rated Aviators
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Considering variability in responses (shown for 26th and T6th percentile pilota),
VFR flying skills remained above the minimum acceptable level of ability through three
yoars for alniost all pilots whether they flow minimums or not, while for IFR skill some
standard instrumont-rated pilota dropped below a minimum accaptable ability level (34.0)
by six months, and about one-half of them dropped below this lovel by 13 months,
These percentages of pliots below the minimum acceptable level of ability on IFR flying
skill were nhot significantly affected hy whether minimums wore flown or not,

The difference in asymptotic level of ability for VFR and IFR akillx in the same aa
the difference between those skills at the start of the eplaode. However, there s no basis
for concluding that these asymptotic differences are due to the initial differences. This in
a potential explanation; however, it I8 alko possible these same asymptotic differences
would be found if initial IFR ability were the same as initinl VIR ability. Initial IFR
ability comparable to that for VFR ability might be loat more rapidly all the way down
to the asymptotic IFR level of ability observed, or the rate and amount of loss in ability
could stay the same, with a resultant asymptotic level of ability comparable to that
found for VFR flying skill. A true situation somewhere between those two extvemes ia
possible if initial IFR ability were increased to equal that for VFR, Howwuver, an
asymptotic level of IFR ability close to that observed here for IFR akill iz regarded as
most probable.

It should be noted that ability on IFR skills of pilots who did not have a atandard
instrument rating was reported as being considerably lower at the beginning of the
episode than for pilots with a standard rating (4.6 versus 6.1), and dropped at a slower
rate to below the minimum acceptable ability level of 3.0 in less than a year,

When standard instrument rated pilots are considered, therefore, no difference
appears to exist between VFR and IFR flying skills in terms of the estimated rate of loss
or amount of loss in flying ability, However, due to the lower initial level of ability on
IFR skill, the average level of IFR ability after the episode is at, or just above, the
minimum acceptable ability level (3.0). This indicates that about one-half of the standard
instrument rated pilots wili be below a minimum acceptable level of ubility after an
episode of one year or more, whether or not they engage in proficiency flying as {t has
been conducted in the past.

For practically all standard instrument rated pilots to maintain IFR flying ability
above the minimum acceptable level, it would seem that refresher training is required at
about six-month intervals. VFR refresher training, however, would not be necessary for
intervals up through three years, in order to maintain ability above the minimum
acceptable level for performing operational flying duties. These data would seem to
indicate that it would be most profitable to devote all proficiency flying (or the great
majority of it) to instrument flying. It is probable that some part of this instrument
training would transfer to VFR flying, with consequent high confidence that VFR flying
skill would hold up above the minimum acceptable level of ability.

EFFECTS OF MINIMUMS ON REFRESHER TRAINING REQUIREMENTS

Figure 4 shows, as a function of length of episode of nonflying or flying minimutns,
the average refresher flight instruction received by standard instrument rated pilots before
initial resumption (generally supervised) of operational flying duties, and for resumption
of unsupervised operational flying duties as pilot in command of an aircraft. The reports
indicated that proficiency flying, in comparison to not flying at all for an equal period of
time, reduced refresher flight instruction by about 23% (8.5 to 6.6 hours) of the
instruction required to begin performing fiying duties, and by about 37% (19 to 12
hours) of the estimated instruction required to perform as pilot in command.
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Figure 4

Howaever, these savings of 2 to 7 hours in refreaher Night instruction represent only
a small fraction of the houw of proficiency flying that would be required over a 6. to
J6-month period of nonflyine duty. Since there are relatively few hours of refresher
flight inatruction required without any flying (8.6 to 10.8 on thy average ), and nearly as
much time is needed i’ minimums are flown, it could be concluded that proficioncy
flying as it has been performed in the past is economically impractical. "The ability
relention and refresher training data together clearly indicate that a policy of flying
excusal, followed by refresher training tefore resumption of operational flying duties,
should provide units with considerably more proficient aviators at considerably less cost,
Even it considerable improvement in the effectiveness of proticiency training should be
obtained, the amall average amounts of refresher training required after flying excusal
indicate that excusal plus retresher training should be more economical, unless the coats
of proficiency training could be reduced significantly,
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Chapter )
ORTAILED RESULTS

The detatled veaulta' will be presented primarily in the form of anawen to the
Neope fuctors and questiona posed in the request for the atudy, and additional factor
assosaed due 10 various ressarch vonsiderstions. Unleas otherwisw indicated, the refreshor
trainlng measure usedd for comparisons b the maximum value reported by eavh pilot for
Ay of the four oversil flylng akill categories (8killa V, V1, V&, and V3). Numerous other
ineasures oould be vonaldered, bul using all 13 measures obtained could be vonfusing to
the reader and this vomposite waa regarded aa the bhest aingle measure. Unleas » more
restrivted sample is indicated, the sample basia of the vomparison e all pllots meeting
m‘l;s;l:l:? m:twpwwo oriteria, About half of thess pilota had a standard inatrument rating
and halt did not,

SURVEY RETURNS

Of 65,300 aurvey forma sent out in the “‘shotgun' sampling approach, 820 were
completed and retumed, Of theso BRB returna, a total of 178 were usod in at loast part
of the data anmlysis 117 In the Miimiens Oaly category and 88 in the No Mlying
valegory, Complete retuma for all itoma wure obtained for 986 Minimums Only and 41 No
Flying pllota. One hundred and twenty-four of the returns not used fell in the backup No
Inatrumenta catogory that was not analyaed, and the remaining 226 did not meet one or
more of the criteria for inclusion in the analyais--primarily noncompletion of the episode
ar the vefresher training afler it,

The number of wable retumas, while leas than desired, was generally sufficient to
anawer the primary questions of concern in the study with reasonable statistical
coufidence,

ANALYSIS OF DATA

The number of potential analyses is so extensive for the large number of vombina-
tionz of factora on which data were obtained in thia survey that complete analysia will
not be attempted. To fully review the facvors considered for all 260 skill/criterion
measurea would also be prohibitive. Consequently, only a few aingle or composite
criterion moeasures were used to answer most questions considered. Although these were
selocted as moal appropriate for the concernz in this study, many reaciers may be
interested in a different criterion or factor. Data are furnished in the appendices,
therefors, to provide information on additional criterion measures and to permit assess-
ment of the effect of factors not evaluated in this study.

"In this section and in Appendix B the ratings of flying abllity are raported on a scale of 0 Lo 100,
obtained by multiplying original values by a factor of ten (in order to facilitate data analysis).

8

W—u- amthtiinthing —d bl i i i v

T T e e ey Sy g - = — ey .



LYW RETRTYE R ETYE T TR e TR W T T e Rl i b 2 he e Sl it A

In Appendin B« compariaon s provided of Nonflying with Minimums groups for all
13 vrilerion measures on all 20 skill vatogories, The following stalistion are provided for
i oach group in tabular torm:
: (1) Mean
(2) Standard deviation
(8) Number of subjects composing the group-N

\ (4) Minimum value
(8) dth porcentile value
i (8) 10th purcentile value

(7) 28th percentile value

(8) 80th percentile value

(9) 70th percentile value
(10) 90th percentile value
i (11) 98th pernentile value

(12) Maximum value

The percentile diatributions were included, aince they were regarded as highly pertinent
Information for policy planners, The mean provides a single measure that facilitates
;. comparisons, but the standard deviation and percentile distributions provide information
i oh expected variability in the pilot population that should also be convidered in
proficiency/CRF policy planning.

T

R

SCOPE FACTORS

(1) Fixed-Wing Versus Rotary-Wing Aviators

; No significant differences were found in terms of actual refresher flight instruc-
tion pilots reported receiving after the episode (see Figure 5). The direction of the
differences was for fixed-wing refresher training to require slightly less time than rotary-
wing refresher, although these differences did not approach significance. A number of
other comparisons between fixed-wing and rotary-wing atso did not result in any differ-
encet that approached significance.

(2) Length of Episode

No differences in flying ability (see Figure 3) or in hours of refresher training
(see Figures 4 and 6) were found between periods of minimums or nonflying of 12
months or more. The large variability in refresher flight instruction for the six nonflying
pilots (seen in Figure 6) with episodes 19 months or more (values of 16, 5, 0, 20, 4, and
20) precludes considering the three-hour average increase over the 9-12 and 13-18 month
groups as significant. However, at 6-8 month episode length, both the loss of ability and
hours of refresher training required are significantly (»<.08) less than for the longer
episodes,

It can be seen more clearly in Figure 3 that the lack of differences between
episodes 12 to 36 months in length is due to the fact that almost all of the loss in ability
A that is going to occur has already taken place by 12 months. The refresher training data
1 generally reflect this situation. The significant reduction in refresher training requirements
. : for pilots who flew minimums for 19 months or more does not have any evident
-3 : explanation based on the data obtained, although several hypotheses can be suggested.
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(8) Aviator Rated Flying Experience

Flying experience did not have an extremely large effect (see Figures 7, 8, and
9). After three years of experience there was a general trend toward less refresher traininy
with increased experience (Figure 7). Hours of experience in the model of aircraft used
for refresher training had no consistent effect (Figure 8). Total {lying hours (Figure 9)
indicated a trend of reduced refresher training above 1,000 hours for pilots who did not
fly minimums, and above 2,000 hours for pilots who did.

Inexperienced pilots (0-600 hours) who did not fly required less refresher
training than more experienced pilots, and for pilots who flew minimums there was a
trend of incremsing refresher training until the 1000-2000 hours’ experience level was
reached. All three measures of flying experience showed an anomalous reduction of
refresher training requirements for very inexperienced pilots. This may be attributed to
the fact that these pilots were closely supervised and given little nsponsibility until they
had gained more experience.

(4) Proficiency Level for Operational Flying Duty
The study request defined the required proficiency level for operational flying

duty as that level required for graduation from the USAAVNS (either fixed-wing or
rotary-wing) initial entry flight training course. Although this definition was the key

Effect of Months Rated Before Episode on Flight Instruction Received
6 % Minimums Only

” . [ ] NoFiying 8.1
5 3 /
/

19-38 3760
Experience (Months)
NOTE: Figure at bottom of bar shows number of pilots in group.

Figure 7
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rating anchor in the flying ability rating scale used, for recall nf refresher training
requirements the oriteria were keyed against the pilot's own experience rather than ‘his
more abetract coriterion. The oriterion closest (o it was “Initial: Ability when inilially
rated as a pilot.” This criterion should average to the avernge ability of the graduates of
intial entry classes rather than just under the lowest paming graduate of the class, The
two othor criteria were '“Actual: Training wctually received bofore resuming oporational
fiying duties,” and “Pilot in Command: Training required to resume piloi-in-command
flying duties.”

Table 2 shows the comparison of refresher training requirementa for these three
criteria of proficiency, It was found that the estimated requirement for refresher training
to regain initial rating proficiency was slightly more than that actually received, about
one-half that required to regain pilot-inccommand ability for pilots who flew minimuma,
and about one-third for pilots who did not fly, It may he inferred that refresher training
to regain that minimum ability required to graduate from an initial entry course should
be less than that for initial rating ability, sinco all graduates when initially rated had to
equal (and most were above) that minimum ability,

Therefore, the “Initial" refresher training requirements reported here and in the
skill-by-skill summary table in Appendix B may be regarded as values that will exceed
those needed to meet the defined minimum proficiency level required for operational
flying duty. Although it is likely these “Initial” values will exceed those required to
schieve “minimum acceptable graduation ability” by 100% or more, the slightly lower
“Actus]l” refresher training values are suggested as a conservative estimate of this
minimum acceptable ability,

Table 2

Refreshar Training Raquired to Meat
Three Proficiency Criteria

Pllots Who Flew Pilots Who Did
Minimums No Flying
Proficiency Criterla {Hours) (Hours)
Actually Received 64 6.3
Initial Rating Ability 73 6.8
Pilot in Command Ability 14.7 19.6

ANSWERS TO SPECIFIC QUESTIONS

(1) What type of aviation skills most rapidly deteriorated during periods of
nonflying?
IFR flying skiHs were reported as dropping to significantly lower average levels
of ability than VFR skills or knowledge and procedural skills (see Figure 3 and Table 3).
However, since the average level of IFR ability at the start of the episode was also
correspondingly lower, it is not possible to directly conclude that IFR flying skill
deteriorates niore rapidly. Nevertheless, on the basis of the data for aviators who lack the
standard instrument rating, it is concluded that, if IFR ability were improved to a level
comparable to that for VFR ability, it would deteriorate more rapidly down to an
asymptotic level equal or close to the level found in this study.
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Table 8 provides, for pllots who flaw minimums and those who did not, their
ralings of their average ability before and after the episode on the 20 typss of skills
oxamined, Skills numbered 0, 1, 2, and 3 are overall skill categories as labelvd in Table 1,
and those numbered la through 3c are subcategories as labeled in Table 1,

The only average ability ratings that come close to falling below the minimum
scceptable ability level of 3.0 were IFR skills after the episode. It should be noted that
overall IFR skill is rated lower than any of ita individual component skills, a situation not
found with VFR or Knowledge/Procedurnl skills. It may be concluded that an overall
integrating aspect of IFR skill exists that is either not present or much less pronounced
for VFR and Knowledge/Procedural skills,

Table 3
Ratings of Flying Abilities Bafore and After Episode®
Minimums No Fiying
Skill Area Before After Batore After
0.  Overall Flying Ability 730 47.3 706 433
1. Overall VFR Fiying Ability 760 60,3 73.2 46.6
ta. VFR Basic Maneuvers 73.7 51.6 73.0 498
b, VFR Cross-Country—-Day and Night 761 56.2 736 56.3
1c. VFR Advanced Maneuvers/Operations 73.2 415 FaAR: 47.1
1d. VFR Power Limited Operations 744 48.3 69.5 46.4
te. VFR Low Level Flight and Navigation 73.2 62,1 M5 50.0
1f.  VFR Emergericies 73.4 61.7 70.7 48.2
1g. Army and Civil Regulations for
VFR Operations 69.0 652.2 64.5 450
2. Oversil IFR Flying Ability 56.9 348 49.2 30.2
2a. |IFR Basic Maneuvers 614 404 6556.7 379
2b. Army and Civil Regulations for

IFR Operations 60.5 416 51.0 35.3
2c. |FR Terminal Approaches and Departures 60.2 406 51.2 5
2d. IFR Cross-Country-Day and Night 62.4 46.1 54.1 371
2e. IFR Communications 60.8 421 50.2 38.5
2f. {FR Emergencies 59.8 430 50.1 359
3.  Knowledge of the Aircraft and Preflight Procedure 73.7 52.0 716 50.1

3a. Knowledge of Aircraft Systems and
Performance 723 53.9 709 50.4
3b. Preparation and Filing of Flight Plans 70.7 54.7 66.3 50.3

3c. Preflight, Starting, Taxi and Run up
Procedures 745 67.5 7119 66.5

8 value of 30 corresponds with the fiying ability required for a minimum passing grade in the initial entry flight
training course, and is considered the minimum ability acceptable for parformance of operational flying duties. A value
of 650 corresponds with ability sufficiant for assignment as a pilot in commend, and a value of 70 corresponds with tha
ability of a completely competent pilot.

(2) What is the extent of this deterioration?

Figure 3 presented a summary interpretation of the average extent of deteriors-
tion estimated for VFR and IFR flying skill as a function of length of episode for
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standard instrument rated pilots. Table 3 summarized the extent of this deterioration for
each type of skill. The extent of deterioration may be inferred by comparison of the
rating category labels corresponding to the before and after rating values. Figures 10, 11,
12, and 13 summarize by percentile distributions the rated loss of flying ability with
reference to the minimum acceptable level of 30.

It may be seen that, except for IFR ability (Figure 12), only a small percentage
of the pilots who did not fly minimums dropped below this minimum acceptable level
after the episode. For overall IFR ability, however, it is found that about one-half of the
pilots were rated below this minimum acceptable level after the episode and some even
before the start of the episode. Separate evaluation of standard instrument-rated pilots
indicated their IFR ability after the episode was similar to that for the whole sample
shown in Figure 12, although their ability before the episode was higher.

Loss of Overall Flying Ability During Episode
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Figure 10
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Loss of Overall VFR Flying Ability During Episode
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Figure 11

(3) What are the requirements for refresher training to re-establish the aviators’
original proficiency level following the various nonflying periods?

The refresher training requirements by type of skill, type of training, and
refresher criterion, are tabulated in Appendix B as means and percentile distributions.
Table 2 summarizes the overall refresher training requirement, which averages 6 1/3 hours
for resumption of flight duties, and 16 to 20 hours prior to resumption of the duties of
pilot in command.

Figure 4 shows for standard instrument rated pilots the average refresher flight
instruction actually received and that required to regain pilot-inccommand flying ability,
as a function of the length of episode, and Figure 14 shows the same function for the
entire sample for the flight instruction actually received. It may be seen that no
significant differences due to length of episode exist after 12 months in regard to
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refresner training requirements. Figure 5 siupports this same conclusion in
bargruph format.

(a) Will periodic flying during the nonflying tour of duty materially affect the
aviators’ proficiency and reduce refresher training requirements?

The comparisons of flying minimums with not flying in Figures 3-5, Figures
:_ 10-19, Tables 2 and 3, and Appendix B all provide a portion of the answer to this
question for various types of flying skills and refresher training. The general conclusions
drawn are:
. (1) In comparison to not flying at all, flying minimums, as they have
typically been flown in the past, reduces the loss in ability by 20% (VFR skill) or 10%
(IFR skill).
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Loss of Knowledge of the Aircraft and Preflight Procedures During Episode

T T TS
: " D
S 3 R
= S )

Before Mean
Minimums Only == em == 737
No Flying ac M8

After
Minimums Only ==<caw 620
No Flying mcmse 501

Rating of Flying Ability

<t ST T e TR

Mininum Acceptable Ability

- 20

-~ 10

e i e vt g s

T T
5 10 2 50
Percent of Pilots (Cumulative)

-
8
8

Figure 13

(2) Flying minimums has a small (two-hour) effect on the refresher flight

instruction needed to resume operational flying duties under some supervision.
(3) Flying minimums significantly reduces (by 6 hours) the refresher flight
instruction needed to resume pilot-in-command operational flying duties from an average

of 20 hours to 15 hours.
(8) If periodic flying is recommended, at what intervals and how much flying
should be accomplished?

From a cost standpoint alone, periodic flying would not seem to be a desirable
schedule. Rather, nonflying followed by refresher training at the end of the episode
would provide units with the most proficient aviators at least cost. The data in
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Effect of Length of Episode on Actual Flight Instruction
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Appendix B indicate 60 to 80% of this refresher training should be on IFR flying, all of
which could be in a synthetic trainer if high fidelity exists with the duty aircraft cockpit
control and display layout,

It is estimated that the total refresher flight instruction should be established
initially at 10 hours if initial flying duties are to be as a copilot, and at 20 hours if initial
duties are to be as pilot in command. If a proficiency-based rather than hours-based
program could be established so that average data would apply, average refresher flight
training should be six hours for copilot duties and 16 hours for pilot-incommand duties,
It is possible that these hours could be reduced by 20 to 60% as experience is obtained
and a synthetic-oriented refresher training program optimized.

A proficiency training concept involving very low cost synthetic IFR training is
the only periodic proficiency training concept that could be supported on a cost basis,
but no equipment or data pertinent to the concopt currently exist within the Army.

(8) Does flying relatively simple, light aircraft contribute to proficiency in sophis-
ticated complex aircraft?

The data obtained would generally indicate that it does not, or that the benefit
is quite small. As indicated in Figure 20, insufficient data were available to answer the
question directly for pilots who did not fly and got their refresher training in complex
aircraft. When light and standard (utility) aircraft were used for refresher training, the
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Training Required After Episode
Maximum in Four Qverell Skill Categories
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Figure 15

direction of the difference was toward pilots who do not fly needing less refresher
training than those who flew minimums. This is suggestive of an increase in refresher
training requirements due to flying minimums. The lack of the anticipated increase in
refresher training with increase in aircraft complexity appears to be due to the fact that
pilots of complex aircraft usually manage to get at least one-fifth of their minimums in
the complex aircraft uged for refresher training. The increase in refresher training for
nonflying pilots from light to standard utility aircraft (from 4.0 to 6.8 hours) is

significant (p<.05), however.
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Training Required After Episode
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Figure 18

In Figure 21, flying minimums in light aircraft &8 found (o increase refresher
training required by 1.1 hours when refresher is in light aircraft, and by 1.2 hours when
refresher is in utility aircraft. This negative transfer effect of flying minimuma in light
aircraft in comparison to not flying at all, is probably due to a general negative transfer
effect (hat would be expected bel.veen different types of aircraft, and not directly
related to the fact of using a light aircraft for minimums. At least the negative transfer
from light to light aircraft would support this interpretation.

(7) What is the comparison of refresher training requiremnents for nonflying, periodic
fiying of light proficiency aircraft, and periodic flying of operational aircraft?

As covered in the itemn above, refresher training in light aircraft was reported to
increase the refresher training required by about one hour over that amount received if
; : no flying is performed. For utility refresher aircraft, refresher training was increased from
1 ! 6.8 for ronflying to 8.0 howrs for minimums in light aircraft. If minimumns were flown in

. utility aircraft, however, refresher training was reduced to 5.4 hours. It should be noted
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Figure 17

that for utility aircraft a large percentage of refresher training wns in the same type of
alrcraft used for minimuma, while thia was not the case for light aircraft.

Therefore, it may be concluded that flying minimums in operational aircraft
would reduce refresher truining requirements in operational aircraft by at least one and
one-half hours in comparison to nonflying, while flying minimums in light aircraft
actually increasad refresher training required in operational aircraft over that for non-
flying by one and one-fourth houss,
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Training Required After Episode
Knowledge of the Aircratt and Preflight Procedures

Actus!
Minimums Only ==es =

No Flying - seme

Pilot in Command Abitity
Minimums Only = e =

No Flying

4

Mean — 35
0.7

14

%
1.7
31 L o5

Flight Instruction (Hours)

Psrcent of Pilots (Cumulative)

Figure 19




Effect of Type of Refresher Aircraft cn Actual Refresher Flight Instruction




Etfect of Type of Aircraft Used for Proficiency Fiying on
Hours of Refresher Flight Instruction
Flown in Light Aircraft

N\ it v

8r Both Minimums and Refresher

58 Minimums Flown in Light and
Refresher in Utility Aircraft

(-]

»

Mean Hours Refresher Training
Actuzl Flight Instruction

~

Refresher in
Light Aircraft
NOTE: Figure at bottom of bar shows number of pilots in group.

Figure 21

3

Refresher in
Utility Aircraft

¥ S R T e S R SR B S i KRN

SERPLY ST



A W,
73]
E‘.'
b
7
E
fol
At
£
T
&
i
<
&
X
5
E;
3
3

e

e

AL v s

Chapter 4
DISCUSSION

TRAINING FOR COMBAT READINESS

The shape of the flying ability retention curves (see Figure 3) has major implications
both for proficiency training and for combat readiness training. The fact that these curves
generally conform with the retention curves that have been obtained for Navy jet pilots
and laboratory data obtained for a variety of types of skills, permits high confidence in
concluding that retention of Army aviator flying skills is generally comparable to other
types of flying skills, and to skills in general. This, in turn, permits yreater confidence in
conclusions through application of the much more extensive general literature on reten-
tion and reacquisition of skills.

With respect to combat readiness training, for which the minimum objective for an
aircraft crew is around the 6- to 7-level on the flying ability scale used in this study, the
steeply dropping part of the retention curve applies. It is an obvious conclusion from this
steep initial drop that frequent regular practice is required to maintain flying skills at or
above this high ability level.

For proficiency training, however, where the purpose is to provide a unit with pilots
of at least 3-level and hopefully 5-level ability, the lower asymptotic part of the curves
apply. For VFR skill, the asymptotic level around 4.5 indicates that most pilots who do
no flying should be equal to or better in flying ability than typical initial entry course
graduates. For IFR skill, however, examination of Appendix B indicates that the average
pilot has about one rating unit less flying ability after a minimum or nonflying episode
than he had when he was graduated from his initial entry flight training course.
Examination of Figure 3 supports this, with the average IFR ability asymptote very close
to the minimum acceptable 3-level.

The fact that IFR ability is also very close to this level, even if minimums are flown,
suggests that a larger amount or a better quality of proficiency flying is needed to
maintain IFR ability significantly above the minimum acceptable 3-level. There are a
variety of indications that improvement in the quality of proficiency flying could
improve IFR ability substantially. Less emphasis on “boring holes in the sky,” which has
been typical of much of the past proficiency flying, and more practice in difficult IFR
procedures could improve the situation significantly. Effective use of good synthetic
training devices could also alter the situation.

The fact that little additional loss in ability reportedly occurs after six months of no
flying, however, indicates that additional nonflying time will be obtained “free’’ in terms
of refresher training requirements. Rather than fighting the steep part of the retention
curve as combat readiness training must, proficiency flying policy should be arranged to
exploit the level symptotic part of the retention cusrve.

LEAST-COST PROFICIENCY FLYING POLICY

The shape of the retention curve clearly dictates that the most economical pro-
ficiency flying policy for periods in excess of six months would be one that eliminated
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proficiency flying entirely, followed by refresher training just prior to resumption of
operational flying duties. This would take advantage of the asymptote of tho retention
curve, and by massing refresher training just prior to operational flying duty, would
assure maximum tranafer where the steep part of the curve applies, It should be noted
that this refresher training should be given after, not before, any enroute delays and
leave, since a month or six weeks' delay in the steep part of the curve would result in
substantially less transfer of training.

LOW-COST SYNTHETIC TRAINING

There is one possible proficiency training option that might aiter the above conclu-
sions regarding most economical proficiency training policy—that of very low-cost
synthetic instrument training in devices having high control and display layout fidelity
with that of the subsequent duty aircraft. This would have to be a very simple, reliable,
low-power device that would operate without instructor support and be feasible for use
in almost any Army unit. To be cost-effective, it would need to operate at around $6 or
less per training how, and devices that should operate well below this value appear to be
feasible with current training and device technology. The feasibility of this cost goal is
indicated by a ‘‘personal’ genersl aviation fixed-wing training device, now being marketed
with training program tapes, tha. sells for about $1,000.!

The tradeoff functions relating training value per training device cost unit do not
exist for this type of device in the Army training context, or for other concepts between
this and highly sophisticated training devices such as the Synthetic Flight Training
System (SFTS). It is likely that the $1,000 device/program could provide much of the
needed instrument proficiency training very economically if it could be developed for
Army aircraft.

If a set of aircraft-specific, low-cost training devices were developed, along with a
training program for their use by experienced pilots who need to maintain or improve
their flying ability, then a cost-effective proficiency flying program that would signifi-
cantly improve overall flying proficiency and reduce refresher training requirements might
be possible. Perhaps such a cost-effective proficiency flying program could be developed
using a family of low-cost and sophisticated synthetic training devices or perhaps actual
aircraft together, while it is very unlikely that a proficiency program cost-effective with
excusal plus refresher training could be developed using only a sophisticated training
device or actual aircraft,

GENERAL CONCLUSIONS

The results of this survey show that the form of the retention curve for flying skills
is similar to that obtained for most other skills studied in the laboratory. Initial loss is
rapid after trairing or experience, with most of the loss occurring within the first year.
For flight excusal, periods beyond one year are obtained almost free in terms of refresher
training costs.

Instrument flying skills deteriorate below a minimum acceptable level of flying
ability for performing operational flying duties within one year for about one-half of
Army aviators whether minimums are flown or not, whereas contact flying skills remain

' ATC-610 Simulator by Analog Training Computers, Inc., and Coordinated Instrument Rating
Program developed for it by Jeppeson and Company. Mention of various equipments or products does
not imply endorsement by the Department of the Army or HumRRO.
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above this minimum accoptable level whether minimums are flown or not. Considering
probable transfer of instrument training to contact skills, most proficiency or refresher
training should be devoted to instrument flying skills, This, in tum, makes synthetic
instrument training devices prime contenders for the most cost-effective proficiency or
refresher training technique.
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Part I. BACKGROUND DATA 1. Date:

2. Name: 3. SS Number:

4, Rank:_____ 5. Branch: 6. Age:
’ (e.g., Armot)

7. Civilian Flying Experience:

. a. Fixed Wing Single Engine Hours ; b. Fixed Wing 2 or 4 Engine Hours

; : ¢. Fixed Wing Instrument Hours ______; d. Rotary Wing Hours

) 8. If you have experienced a NO FLYING EPISODE of six months

: or longer, give the starting and end dates of the episode.

.
4

Start End
9, If you have experienced a MINIMUMS ONLY EPISODE of six months
: or longer, give the starting and end dates of the episode,
Start End
‘ 10. If you have experienced a NO INSTRUMENTS EPISODE of six months
or longer, give the starting and end dates of the episode. —
Start End

11. Estimated total synthetic trainer hours:

! Part II. CHRONOLOGICAL ASSIGNMENT QUTLIN™ SINCE BECOMING

ARATED ARMY AVIATOR
INSTRUCTIONS—For each major assignment, provide the information requested by column
headings.
Starting Length of Type of Type of Estimated
Date of Assign- Type Country Miasion Alrcraft Avg. Hours
Assign- Assign- ment in of or Flown Most |Flown Most| Flown Per Mo,
ment ment Months Unit State Frequently | Frequently | VFR | IFR

Part 111, SUMMARY OF GENERAL FLYING EXPERIENCE

INSTRUCTIONS—Enter the information requested by the column headings. Complete column
4b, 4c, or 4d only for the type(s) of episode(s) you have actusally

experienced.
1, 2. 3, 4. Enter Total Hours and Total IFR Hours in Fach Type of
' Alrcyaft Listed in Column 2
n b, ¢, d.
List Aviator At SBwart of | At Start of
Ratings and Enter At Btart of | MINIMUMS | NO
Aireraft Qualifi-f Type of Enter Date NO FLYING]| ONLY INSTRUMENTS
oations in Alrcraft Rating or At the | Episode, if | Episode, if | Ejlsode, if
the Order in Which Qualification| Present Timel experienced | experienced | experienced
Obtained Obtained Obtained Total l IFR | Total | IFR | Total | IFR

Preceding page biank
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Part IV, FLYING EXPERIENCE BEFORE, DURING, AND AFTER EPISODES

OF NO FLYING, MINIMUMS ONLY, OR NO INSTRUMENTS

INSTRUCTIONS—1.

experienced,
2. For each type of zircraft listed in Column 1, enter the total and IFR

flying, if any, during the periods defined in Columns 3 through 7

Complete this part only for the type(s) of episode(s) you have

1 2, s, . Y s 1,

Flying

Experience
Type of PFlying Flying Flying in 3 Month
Aircraft Flown | Experience | Expadence | Exporience | Period From
in Two Yeas in 12 Month | in 6 Month | in 3 Month | 3 Montha
Befoe Period 24 to| Period 12 to | Period 6 to | Before Flying Refresher
Episode, During} 12 Months | 6 Montha 3 Montha Eplode Kxporience | Training
Eplacde, or For | Before Start | Before Start | Before Start | Untll Start | During After
Refresher of Episode | of Episode | of Lpiscde | of B R
Training P"l‘a‘g']mu. Fﬁ'ﬁu MJ TIFR T Total oka Total | IFR
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Appendix B

MEANS, STANDARD DEVIATIONS, AND PERCENTILE
DISIRIBUTIONS, BY SKILLS AND CRITERION MEASURKES

The flying skills and oriterion measures used in this Appendix are defined
on pages § and 11 of the text of the report.
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