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that might oe less costly than excusal plus refresher training, but
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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 Director 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 0. Carter wis the Unit Chief. LTC Donald 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.

Meredith P. Crawford
President

Human Resources Research Organization
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MILITARY PROBLEM

With tl-= r•_,uction in Vietnam hostilities, large ,umbers of Army aviators were given
nonflying duty assignments. Proficiency flying hab 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

Tht. 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 rxoficiency riying or flight excusal for periods of
up to three years. The Army requested data on the effects of three background variables
and seven specific questions related to cor-Lat 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 reluired to maintain flying st-tus.

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 minimums, flying ability on
skills under VFR was reported as being considerably better than on [FR. 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, 4(Y0 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 7.5 hours refresher flight
instruction, while both very inexperienced and more experienced pilots received an
average of about 4.5 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) rhe 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 competcnt "-velN 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 akills at high levels of proficiency. Large losses in flying ability
occurred whether or not proficiency flying was performed.

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

(b) IFR flying skills becamie 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 sooni 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 aird combat readiness training costs 'n
various ways, but they clearly indicate that, the higher levels of flying ability will be
maintained only t'routgh regular and frequent synthetic training or actual flying
experience.

(a) After 12 months of flight. excusal, refresher training requirements remain
about the same for longet periods of~ tinke, such ag two or three yearu. The .Fhape of the
curves suggest that any training six~ months or inore prior to resunrlirg operat'onal flying
duties will have little vrlue,

(b) T7o continually minartsln a eiiniinaly acceptable ley-it of flying ability,
rctresher trisiing to bring aviators tip to standardl wouid be required at. least every
six months.

(3) The slight increase in retmseher Lraining time required when simple light aircrnft
were used in proficiency flying indicates that the compatibility of aircraft configuration
used for proficiency and refresher training iN a factor that merits close considpration in
the matiagement of proficiency training, It neodo to he recognized that flying diferent,
altrafnt fin,' profivioeny ',,an those used for refiriher trcining may actually interfore with
ce~rtakirt f'lying 0killo (where to look and reachb, i. pa~rticular) due to differenleei in crew
station configuration or procodurec, Compatihility of conliguration and procedures weemis
to be a critival factor in proficiericy training of exi.'crlenced pilots that has noi received
sufficierst recognition.

(4) Since only:i, a small amount ci' refresher flight training is required aifter flight
tiacusal, only extreimely lo%-Loist mynthetic training dovices, not now available in the
Army (but available in the ivUgeneial avintion market%~ appear to have any potential of
providing periodic profkicflnc!y trairning at less coot than refresher training alone. after two-
or three-year excuoal ptyriads. Thet proficiency training value of these very low coat
training devices has not, been determined for Army aviation applications. Comparison of
the training valu.p of U.hese devicos with that of actual flying and with moure complex
syn-ýhetic training devrices is needed tW provide. the data required for the tradeoffs that
need to be considered in defining the momt effective and lowest-oost program for
attaining Aviator Mwoficiency and combat readiness objectives. It thesw very low-cost
synthetic tralining &tvices dc. not hhve significant training value, probably the lowest-coot
program for providing oprtlrnfimii tinits with proficient aviators would involve flight
excusal followed by refrosher training just trfore or upo~n asssignment to an opers-
Uionai 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 aircraft. 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.
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INTRODUCTION

OSJSCTIVIS

l1-1100 faut'Wal 111formtatiolltexistl* roglardlilo 010 uffl'i'ti sit( protvt4kuit~y f~llytillo
rowt4nitm of flyingd skitlls mul rotrvhot traitting rvttilow kltun~Nut'll ti the ava~allul ditta is
ttina..i opoll, or vo'd hatve liovn mnootuuit'n by, poo olitilti --mahwin It ot poor Imsstiflt
n'atuW1aitont deulaillsii 1*girding profiviovwy flyiing Imilpa~tits tvr inoverwt n'ttitun lte
miuttutr of Army avilotsw i, moinfying ASAIP1gitnunti hast res'ttntly Ins4,..64d skilulantililly, it
pro~t~liep likely tot vontine for ileast luatt avrol youro, At tho wattts tlatt, funithiig haloimatun
hAVe' ttMI0 it ctlffitult lto pROV41iethe illtrue lit dirvroft aitd siolher 1*0ourve. Itooitld tit
AtsTuIOMMdosll this ine'r"N"av probfue'leney flyingv vetuiremunt, ('tutuva I%** rovoullly
rvatrioetet profls'lene'y ftyiiiig I,, vortointltIypoi, Of A~I ti'i

Tlho lov itels of at'plab data till HIP effochtao it( 1unfyllg wiull jtrotiit'lley flyitig (1n
11yingl ability anid refruueltur tralninig muakes it slfiffietlt tit dolormiit lte thulniaet tif varlooo
potential1 profioiuiwy flyinig "aitd ('41nittat lteadinuou F~lying (LORF.' tralining polid"ies il
ovorall t'oittat rsadmonasam u itui~otalo It it lilt, )tuirpowe Or thio sillily tit provtidee to toll of sltla
Utat should Imtprove 'olitfidolive it, dtiotrminit, a,,tit ot ipntomm, iftlut' fy ando ci trI
poiis'y for Army aviatorse,

Nittko dth lrovi'ly rvelvatit to tile Army aviator prtufiviluitsy flyingo oilooli-on ore
avaitlable in tile literature. Avatilable laboratory (iota have Woen i'eviswel 'l'ta dsta
ilidivali' that tlilt)etutallor skills Iinvolvod lit aineraft voittrol shoold Itit netlautwoi
well wnd repitlted rapidly, whilo pit 'edural skillo thotild tit terot', to limit tw~' resjuire
ettiphatia inl reizaalnug. Not data reasOttably portilttlit tot lit" anld roat'(oloillml of tile
euniplox, Integrated, wltole'task skills of til lie putlvelet pjIlt were found ili tilt tittoratturo.
A reveiit revimow ton the' degradahtion of leartned iilitlia (1) rvachled tilt tatile voniviutilotu 111
regartis vomittox flying skills,

.Several rvitorta (4, hI)indivate that moit Air trorvo wnd Navy pilotus generally "feol
Uiey should" antd ''want to" perforiti pntftt'ientvy lyhing who,, not it, an opurntiottud flyitilg
asigtignuiii Furthotemore, the gutturail s'onaeinvua irl t hat they Would plrefer ito porformt t1i6
Iw)rifipleity flyinig it, first-line combat, nirraft. Although not detailedi quattitifid itiformtt-
tion onl tile effet or proficioety flyittg Oil lefreuthu trainlingi reqirenuittt11 Illt theuw0
aervicsa walk found, Various otateivAtitlote ittalie it allpear that the ln1tpact of usuakol CIll"
flyinig Le. conly a few hours Ont the refresher traininig rteivelve prior lto rejoitltilg lilt
operational %%tilt. It Olso wosee probable that tho Impact tif usoal proflvelltey flyintg Illi t
firat-llate tvontat. airoraft would Only mtoderately rteduceo replaceinent trainliuj* below
normal refreahr flight hours.

Armty warrant officer aiviators seem coniparable) to Air Forcet attd Navy pilotts ill
their attitude) toward itroflciutty flying, both groupti lend to regard themselves primatrily
as professional pilots, lin contrail, lite commlstiloiced Army aviatotr genterally 1,0tt411 to
regard his role as officer/soldier as primtary, tuid his flyltg thiutio al secondlary, 'Iheireforo,

P'ublic LAW 9 20~t4
Boh B tiral uratiwenet rest-nr.',ch dts - .'-vcnt Ito Arnivi litbifi.iv'int' tIrlyit linttimrammu w"e rvvltdevid icy
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it to h'aotnikkl,' titoxlt, 11 Artily m~iaolmtitkllI i'.u. t mIodu~ offivo tit haveOkil'hl
diff1rvill ,.t61,%ld tot INI l~~tinifoony flying wIIV1% 0IONri to 11 Ibt twoloial tit 11114 kying
Itof.'firt wivo h W ii 1110 or %iof whnkatoh I'tolloillorl tit lot, 11111 um'r~ dot Ica 4 '01111
Itaitioton tof avolthdlo ' vidpletl (4 61 allholigh lIitpd1oil O~urlopthifN111 Imlm Wiiw wilkilika'
iu.1111 thatl foalvi'i 0111611 pwreI0t1100pof sito%1%II 1inaokIw Amoy iavilat'w wotild Ie.~vo lth

Ariy im 0'f~ tw.'.ttImm p totfh 11w It'~of liptummlly lily flvlt't.'y flyllutgit 011took las
nowle, httwot'vr 11101 voll'~iwretrt tv)o lt~ tti ta trw tOtt't

A 'oimmiusitil thwilli lt,. MkovP tot1114 e11111ialim too o kilnituwid I III %kill durin'g
l~imilying woliltutotal 10 lk h~lo"Itviy flyino And CUPt ol~ilolm Wilt iorito tw oa
%m.sionahp ithn'heag titoh "il t'it" Clr 1` rI"'Ol Ond 1IM1111141`tit~ of 40111 WOI 110~tt would he f
Silviaocta"ea provtdo'd Illwa. aaViit w~oild Im nut mas .kittd Iy niueratwo Ill r'fvfwabtr trainting
etiots or %lnilwi.0111*11e rodmIititi..itu ill volliihat flyino~ WedIina,

In Iliwi lyt~ a1aigmenta 1110 40t'tt flying mwimire iai~v has vonjit aby iom4 than
rm'tikilrt annual linimlim, Wilih th10 4,4nse .'tinv that 0100V liii uniumi 111twasm unit
flyhio liotro ahovt' thuoa neecaay to porform OwuIo %mi mlutmi A Iwltohy atuchl as
1101mieyti OX M.,eIV061. lin typo" prior to t'r In m 114l01 (Rminilow 4t) ivilion Veopijkl'
iowottal (Ilght reduce flying houirian p..lrovitie Iheltr and "afor pilitia when theoy dok fly

thant woolt)t the Inialy houirs tit "horIng holes Ini tho oky" Ito mowe animal minitnuena.
The lo~rilian, foc'us of this stuldy was tot obtakin Information onI the ratos of ILits of

varimus tylim of flying okilla toy Artiy aviationi, And. tit" mtromhw trkining eweiled tit
mi cmult'e flying I tfl..0ney folloihwng eplwotiea of iir~ftiviovy inying, or flight oxvusal, itho

Lt'piartmont itto Aroty v Vitetst fr~ this siktudy lirtivitiol 11WONl. guidance41t tea follows:
Setcopc. .Wi~lovilt loplis for se~pardle invtimlt ilialI ii tit (Io3 fitKtd-Wing autid rolary-

win~g tevIetoir ame tot bt Itase.) wIiont tilt) tolltwling general qutahlftt'atltmw

(I I Telve, !14-. 411d) 3ttIinouth pet'i'.l tit litiflyinig.
(2) Aviator oxprioncet oft thre, stiven, 11, andIto f

yos ears' 'Yt' as a raitet pdolot
(3) The reqir-t~m jwtificlionvy level for operational

flyietj dutiy tis that levol requpirod for gradulation
roin Uiv 1J.'i Artily Aviatiton S~chool (either fixedi-

%ving or rmtary-wing) inmiil entry nlight vourwo,

Quitalitimom itto elleawovtrm ti fodd vtc ollbimlatioe of t'x~ieiet'c hind non11tl1ying
tlimp atir:I

(1) What tyl-w of aviation skills most rapiltty doettir-
orate, during periods of noi.flyloig?4

(2) What is the exteoot tit this dethorrationi?
(3) Whitt are tho r(hrt'reni'fth for rofmahor training it-

musetabliahe the uviator'ki original prottlisuiey levul
following the various non-flyIng periods?

(4) Will periomic flying diurino the lion-flYlnu tour of
duty enatirially affect the aviator's proficieney aond
reduce refresher trakining reuirententOt

(f.) If periodic flying is recommeinded, at what initerval
andi h~ow inuch flying should he accomplished?

(it) Does flying relatively Nimple, light aircraft con-
tribute to proficiency it) sophistivattd complex
aireraft'?

4



(7) WhAt 1$01 V0h111111AF10011tait o1fi ilftvlt Wrilling
toiil uIronton 41 t i fi t oil ifly ills, ,irlitmilt flyixg Alf
light gtrifivlenty al'ltt iiI persiodit, flying tif
o~witrtiolifl aircraft

APPR~OACH

lumy and Wimptlno Considmilatins
't'11p 016MA10on of "to fiusvey apliTM01 titfo ibttil' Alf tilis Altuy was dictated ly it

volibnh4Iuonl of Nat'tro, primlarly, the ourney opliroach was the "Illy prattiv'Inans f1or11 (
pioviding any 111fallnlnwul dGat withinl it period of alioul .uon year. (\)sidrtlomio of fill
fac ioaliittit'slid that ak Aurvey would also provide lit, m11t accsal. allswmw ahort of at
lo"ONgt I, lIp'ecale, voialy effort of iuktlgiit Iertt~tlt' rmaswe naureinont Whent it 1104411U
evidenit "tthatlo study would have W tIf limitd Ito Approimately It otiv'yoar porinul,
Aetivltlut dlimW41 towahl Vonaldoratlon of In-flight tir simulatoir lierformaiiuic 11~10SDUrt.
Mont wer isotiud auth all effort woo ditl 0 cle ilwaiu blakiming mafximaluly useful
data through a survey approach,

Dittivitully In obitaining a"Vess it) Auljets %t"- Wore termlinating une. to thm)-yost
sitnlyttIVg Opisd(ea WO 01n0 Major deterrntii to usingl the direc hi~fllght ineilmiumoinet
apIoseht. At the start of the effort, It appeorl" that therm were less Ulani a dollon
potential wh*Ibja tin Uhe Army, auit access to thrift (or teiitting prior to ally rofmeher
nlight Wriling appeared difficult to control, Contrlling assignmtent of K pilot in a
nonflying status for peiolda oft up to three years, although ntlininitilrativoly possible, also
iippoarod difficult to achieve witl% an aceoptehit. level of volifittt.nct' because tif pevrsonnll
management vonsiderationsi, Tlherefore, In addtitionl to tho length of tlink) tife dtudy would
hae" to take and the, need to develop new titn imht pilot porforancenv motiourvinunt
toohniquee, control of the tet subjvect population appearedl to represent a significanti dil
in a l~umperin, direct, promwuasrneiIapproach,

No prucli~cal way toi Identify, aviators who had experleuiced anl extended period of
nonflying could be determlinedl, and, tin fact, no way was found to estimate the number
of aviators in the Army who might have oxperionvice such episodes, On the basis of
informal estimates, however, It was Judgtid that thore should pr'bably be at least several
hundred avistor. who hati eperienced those nonflyinil opismod at some time in their
camsar. It thsem aviators could be rvached, their actual experiences regarding refroshor
training requirements anid loss of flying skdill caused by the eplisuod might, form a
reasonably sound baissi for estimatitigl the effects of such an episode onl Armiy aviators.
Their ability to secall the actual refresher training they required after theoepisode, Iin
part~mlur, could be expected to he accurata within a few liours Iin most cases. Stich recall
based upon actually experiencing the situation could he expectedl to be much more
accurate than guoes. by aviators who had not actually had the experience. (It should be
noted that a potentially large group of subjects in nonflying status in U.,S. ContinentAil
Army Qimmand (CONARV) schools at the time of this survey could not be used.
because they had not completed their schooling or had not completed their retresher
flight training.)

In addition to subjects. who had not flown at all for an extended period of time, a
second group of subjects who had lowni only the CUtF proficiency flying prescribed by
regulaition wast also needed to serve ais a comparison or "control group" and to answver
questions regarding the effect that was produced by the type of airerdft used in flying
minimums. Beesusle of the uncertainty regarding the number of "no flying" subject.. who
were available or who would respond, a third, "no instrument flying" category of
subjects was included in tho suirvoy as a backup for use tin the ovent that a sufficient



number of rewsposs vould not I* obtained front "no flying"l subjects. Hinie enough "not
flyling" subJect. wor. obtained, It was not noooosary to resrt to Ole partial aoswers that,
would have teen trovidod by thoee "no instrument" subjects, and the meults for thom
"wIl not be V01nsidere In 0110 report.

Sliwet there was no way of Identifying suffivient potentilal subject from available
reomwds, a "ashotgun" rampling aPProath was selec0ted fur obtainingl subjecs. 1%0 units
and lovatiouns where large numbers of krmy aviators were assigned were. Identified, and
survey forms wowe sent tot them wit~h I~trucUons that aviators with pertinent experience
be identifid umid requested to Pompleote tho survey, Trhe number of usable surveys
returned by this samnpling approach was vonsideredl sufflioint to provide ansewrs to the
primary questions of the study, Therefore, follow'up sampling plans for obtaining addi.
ilonal subject. were not pursued,

I'le survey forms returned were screened to eliminate thoew that were unusable or
net applicable to the selection criteria for Inclusion In the sample to he used for analysis.
Among those subjects oxcluded fromi the sample wore (a) pilots who immediately after
the pisode had entered a transition or other formal course In whinh the training was
based an a standard curriculum rather than required on the hbasis of proficiency (it a pilot
wall not qualified in the aircrft used for refresher training rout to the end of the
episode, he was excluded),, (it) pilots who had not completed the notiflying or mirtnitmu
oily episode prior to answoring the survey (if a pilot had not attually completed his
refresher trAining afiter the eplviode, he *is exoludod); (o) plotsa whose lengt~h of eptirodo
was lossm than six months, or could not be doterniinedt and (di) certain respondents whose
answeiro did not, conform with tht, criteria used for refresheir training, such ab those who
listed all flying done over several yeaus since the episode,

Statkitloal ConfIdesnas Cristara
The usual scienitific criterion of statistical significance, .05-that is, expectation of

chance occurrence of a result lasm than one time in 20--was not considered appropriate
fur application to most of the questions of this study, If an obtained difforeace could be
expected by chance one time in five, the user of the obtained data probably would
consider these odds sufficiont for practical significance. Any result likely to be obtained
on less than a pure 50.50 chance basis may be of value in the decisions required
regarding CRF policy,

When a "significant difference" is reported hi this study, therefore, the usual .05
criterion is not Implied. Any difference likely to occur by chance less than one Lime In
five will be treated as statistically significant (p< .20) in the results, Usually at specific or
general indication of the level of significance, or the difference required for a given level
of significance, will be indicated. When the term "no difference" is used, the actual
difference would be expected tn be exceeded by chance more than one-half of the time.

Ulse of this relaxed criterion for significance increases the chance of errir 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 most users of the study results, ai lack of difference between groups Is likely to
be of greater interest from P practical standpoint than large differences between groups in
the expected direc-tion. 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 headfings for which data
were obtained in the survey is shown in Appendix A.) The first section was divided into
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tour part (Parts I, II, I1l, and IV), and obtained background information about the
respondent with emphasis on the type anti amount of hia flying veipri•nv. The seoond

etlion (Part V) ohtahlif data on flying ability and refresher training required an 20
elaogorli of flying skill, and provided the criterion mIasure. used in this study, The Mt0
skill otegoripe used and the definition provided for esah are listed in Table 1,

The background infonnation in the first soetion wau used to define group. of
subjeota corresponding to the quetions of conienf in this study, and the sveond section
vritoiihi data for those groups wew. statistically summarihod to determine the differenvos
between groups. 'rho criterion meaures obtained in the second section an. described in
greater detail below,

CRITERION MEASURES

Four ratinp of flying ability wea'l used as criterion ine"ures:

Crito ede Moasu~r'e I to 4
(1) Flying ability rating when initially ratel
(2) Flying ability rating before episode
(3) Flying ability rating after episodo
(4) Drop in ability during episode (derived from 2 and 4)

Ability rating. were made on an 11 point wale anchored with ability descriptors (see
Fignre 1), The critical anchor descriptor for this study was the "Just Adequate" Category 3,
wh'ch wra defined to correspond with the minimum ability requtired for graduation
from the initial entry flight training courts. This level of skill was suggested in the DA
request for the study as the ability criterion for performance of operational flying duties,
seemed to kappropriate from the technical resarcýh standpoint, and war considered to
be the abilitttloecriptor subject to the least variability in interpretation among those
considered as wcaling anchors, Another important anchor was Category 5, "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 so that use
of the top and bottom categories 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 compalison 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 the scale with Category 4, "Adequate", used moat frequently,
and no ratings below the 3, "Just Adequate" category, which represents the minimum
level of skill defined as required for performance of operational flying duties. This
conforms with expected usage of the scale mad lends credence to the conclusion that
ability ratings falling beiow 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 traditional 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 pattern 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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Rating of Overall Flying Ability

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 obtained, as indicated by the list of criterion measures 5 through 13:

Criterion Measures 5 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-In-command ability.
(12) Estimated refresher flight instruction required to regain pilot-

in-command ability.
(13) Estimated supervised operational flying required to regain pilot-

in-command ability.

;' 11
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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 to which assigned.

Actual Refresher Training was defined as "the amount of refresher training/
experience which was actually received on the skill." The amounts of Aeademic or
Coclkpit 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 mision. 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 these 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 exksts regarding
the "Flight Instruction" type oi 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



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 about 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.

13



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 concern 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 will consist mainly of combinations of several
separate analyses and smoothed best-fit curves to 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 toss 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 data; 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
flying 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.

S'These 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 Le,,gth of Nonflying or Minimums Episode on Retention of
Flying Ability by Standard Instrument Rated Aviators
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Considering variability in responses (shown for 260h And Thth 7601 eitilo pllotl),
VFit flying skills remained above the nihlnmum aveoptable levol of aoility through thatt
years for almost all pilots whether they flow mintmnims or itOL, while for Irlt skill 0onm
standard instrument-rated pilots dropped below a minimum aeoplablo ability level (fSA),
by six months, and about. one-half of them dropped below this level by 12i miontf,
These percentages of pilots below the minimum acceptable level of ability on im nylin
skill were not significantly affected by whethher minimums wore flown or not,

The difference in asymptotic level of ability for VFR and IFR skills is theo meo as
the difference between thes skills At the start of the episodu, Ilowever, thorv is no basis
for concluding that these asymptotic differences aret du4 to the initial differences. 'l'his Is
a potential explanation; however, it is also poulble them, some asymptotic differoncts
would be found if initial IFR ability were the same as initial VFR abillty. Initial IFR
ability comparable to that for VFR ability might be lost more rapidly all the way down
to the asymptotic IFR level of ability observed, or the rate and amount of lIo ini 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 thaw two extitemes is
possible if initial IFR ability were increased to equal that for VFR, Hlowover, an
asymptotic level of IFR ability close to that observed here for IFR skill is regarded am
most probable.

It should be noted that ability on IFR skills of pilots who did not have a standard
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 will be below a minimum acceptable level of ability after an
episode of one year or more, whether or not they engage in proficiency flying as it has
been conducted in the past.

Fo= 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 profitahle 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 minimums,
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 6.5 hours) of the
instruction required to begin performing flying duties, and by about 37% (19 to 12
hours) of the estimated instruction required to perform as pilot in command.
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Chapita 3

OlTAILID 4ISULTS

'Ile detailed r9milta will It pIt•vletd Primarily Iti the Wform ofi alswers to UWh
HIm fhoku, and qusstiono jwosd in the raquut for th• study, and addit••nal factors
sasod diuo to vartous hoamiUh vonsidwortil, Unless othotwis indivWlti, the r•r•sh•r
training nmoiure ue•d tfot veparlascns Is the maximum volue repwotled by eawh pilot for
any of the four ovorall flying skill eaWM *ie. (S•thlU V, VI, V1, and V3, Numerous other
ineslum could be Ponsideor, but using all *1 meures obtained tuuld be cmnfusing to
the reader and this vomposlte wait regardd as the hest Aingle reoaure. Unles a more
restricted tsample is Indivatod, the sample hasis of the vumparison is all pilota meeting
sampling aiveptatwe vriteria, About half of thew. pilots tied a tlandard instrument rating
and half did not,

SURVEY RETURNS

Of 6,500 survey forms 3ent out in the "shotgun" sampling approach, 525 were
eompletod and returned, Of these 52• retunsa, a total of 175 were used in at lout part
of the data analyaib 1147 n Lit . M.inmitmi OnL(v category and 58 in the No Ilykil
category, Complete returns for all items were obtained for 95 Minimum# Only and 41 No
Ftyiftl pliots. One hundred and twenty-four of the returns not used fell in the buckup No
Inftrmentls categlory that was not analysed, and the remaining 226 (lid not moot one or
more of the criteria for Inclusion in the analysis--primarily noncompletion of the episode
or the refreaher traiing after it,

'Me number of usable returns, while less than desired, was generally sufficient to
answer the primary questions of concern In the study with reasonable statistical

ooti fidence,

ANALYSIS OF DATA

The nunihbr of potential analyses is so extensive for the large number of combina-
tions of factors on which data were obtained in thWs survey that complete analysis will
not be attempted. To fully review the facmors considered for all 260 skill/criterIon
measures would also be prohibitive. Consequently, only a few single or composite
criterion measures were used to answer most questions considered. Although these were
selected a moat appropriate for the concerns in this study, many readers may be
interested in a different crIterion or factor. Data are furnished in the appendices,
therefore, to provide information on additional criterion measures and to permit assess-
ment of the effect of factors not evaluated in thin study.

1I1n this section and In Appendix B the ratings of flying ability are reported on a scale of 0 to 100,
obtained by multiplying original values by a factor of ten (in order to facilitate data analysis),
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In Appendix ht a Vompuarison it twovtd of Nomfrdng with Aflumutn sP roup for all
13 vriterion mems ne o all )0 skill isataw'lorio.. Tie following atilistivs ar ,rovided for
each rouup in tabular for•u

(1) Mean
(I) Btandard deviation
(8) Number oa subjects composing the group-N
(4) Minimum value
(a) bth perentile value
(6) 10th percnUle value
(7) 95th percentile vlue
(8) both pe~rentile vahe

i (9) ?5th Percent ile value

(10) 90th percentile value
(11) 95th percente value
(12) Maximum value

The percentile distributions were included, since they were regoded 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
on expected variability in the pilot population that should also be convidered in
proficiency/CRF policy planning.

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 also did not result in any differ-
encee 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 siA nonflying
pilots (seen in Figure 6) with episodes 19 months or more (values of 15, 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 (p<.06) 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
that is going to occur has already taken place by 12 months. The refresher training data
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
explanation based on the data obtained, although several hypotheses can be suggested.
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(3) Aviator Rated Flying Experience

s 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 loi refresher tratninl,
with increased experience (Figure 7). Hours of experience kk 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 (0.500 hours) who did not fly required less refresher
training than more experienced plots, and for pilots who flew minimums there was a
trend of increasing 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 rLsponsibility 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
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rating anchor In the flying ability rating wless used, for recoll of refresher training
requirements the criteria were keyed against the pilot's own experience rather than #-his
mm abotat criteion. The criterion closet to it war "Initial: Ability when Inltally
rated a a pilot," This criterion should average to the averag, ability of the rpaJustes of
initial entry clesm rather than just under the lowest poasing graduate of the lm, The
two other criteria were "Actual: Training ctually received before resuming operational
flying duties." and "Pilot in Command: Training required to resume pllo.-in-uommand
flying duties."

Table 2 shows the comparison of refrther training requirements for thee three
criteria of proflciency, It was found that the estimated requirement for refther training
to regain initial rating proficiency was slightly more than that actually received, about
one-half that required to regain pilot-in-command ability foi pilots who flew minimums,
and about one-third for pilots who did not fly. It may be inferred that refresher training
to refgin that minimum ability required to graduate from an initial entry course should
be les than that for initial rating ability, since all graduates when initially rated had to
equal (and moat were above) that minimum ability.

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

Table 2

Refresher Training Required to Meet
Three Proficiency Criteria

Pilots Who Flew Pilots Who Did
Minimums No Flying

Prnficiency Criteria (Hours) (Hours)

Actually Received 6.4 6.3

Initial Rating Ability 7.3 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
non flying?

IFR flying skills 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 more rapidly. NevertheleM, 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 3 provides, for pilots who flew minimums and those who did not, their
ratminW of their average ability before and after the episode on the 20 typAs of skills
oxamined. Skill. numbered 0, 1, 2, and 3 are overall skill categories as labehl. in Table 1,
and those numbered la through 3o axe subcategories as labeled in Table 1.

The only average ability ratings that come close to falling below the minimum
acceptable ability level of 3.0 were ]FR skills after the episode. It should be noted that
overall IFR skill is rated lower than any of its individual component skills, a situation not
found with VFR or Knowledge/Procedural 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 Before and After Episodes

Minimum, No Flying

Skill Area Bef ore T-At tr oaf or* Af tar

0. Overall Flying Ability 73.0 47,3 70.6 43,3
1, Overall VFR Flying Ability 76.0 60.3 73.2 46.6

la. VFR Basic Maneuvers 73.7 51.5 73.0 49.8
lb. VFR Cross-Country-Day and Night 75.1 56.2 73.6 56.3
ic, VFR Advanced Maneuvers/Operations 73.2 47.5 71.5 47A1
Id. VFR Power Limited Operations 74.4 48.3 69.5 46.4
I.. VFR Low Level Flight and Navigation 73.2 52,1 71.5 50.0
if. VFR Emerge,,cies 73.1 51.7 70.7 48.2
lg. Army and Civil Regulations for

VFR Operations 69.0 52,2 64.5 45.0

2. Overall IFR Flying Ability 56.9 34.8 49.2 30.2
2a. IFR Basic Maneuvers 61.4 40.4 55.7 37.9
2b. Army and Civil Regulations for

IFR Operations 60.5 41.6 51.0 35.3
2c. IFR Terminal Approaches and Departures 60.2 40.6 51.2 34.5
2d. IFR Cross-Country-Day and Night 62.4 45.1 54.1 37.1
2e. IFR Communications 60.8 42.1 50.2 36.5
2f. IFR Emergencies 59.8 43.0 50.1 35.9

3. Knowledge of the Aircraft and Preflight Procedure 73.7 52.0 71.6 50.1
3a. Knowledge of Aircraft Systems and

Performance 72.3 53.9 70.9 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 74.5 57.5 71.9 56.5

aA value of 30 corresponds with the flying ability required for a minimum passing grade in the initial entry flight

training course, and is considered the minimum ability acceptable for performance of operational flying duties. A value
of 50 corresponds with ability sufficient for assignment as a pilot in command, and a value of 70 corresponds with the
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 deteriora-
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 lon 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.
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Figure 10
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(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 15 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-in-command 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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(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.

(5) If periodic flying i. 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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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-in-command duties.
It is possible that these hours could be reduced by 20 to 50% 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 concwpt currently exist within the Army.

(6) Does flying relatively simple, light aircmft contribute to proficiency in sophis.
ticated complex aircmft?

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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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 incrmw 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 used for refresher training. Ihle 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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In Figure 21, flying minimums in light aircraft is foind to Increaw refresher
training required by 1.1 hours when refresher is In light airaft, and by 1.2 hours when
refresher Is in utility aircraft. This neptive transfer effect of flying minimums in light
aircraft in comparison to not flying at all, in probably due to a general negative transfer
effect (hat would be expected bet tveen 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 requirements for nonflying, periodic
flying of light proficiency aircraft, and periodic flying of operational aircraft?

As covered in the item 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
6.8 for nonflying to 8.0 hours for minimums in light aircraft. If minimums were flown in
utilty aircraft, however, refresher training was reduced to 5.4 hours. It should be noted
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that for utility arafa iiixge percentage of refresher training wu~ in the same typo of
aircraft usmed for minimums., while this was niot the cawe for light aircraft.

Therefore, it may be concluded that flying minimums in operational aircraft
would reduce refresher tra&ining requirements in operational aircraft by at least one and
one-half hours in comparison to nunflying, while flying minimums in light aircraft
actually increasod refresher training required ira operational aircraft over that for non-
flybig by one and one-fourth hours.

32



Training Required After Epleode
ONeroli IPR Plying Whliy

ActualMe,5
MinimurnsOnly,-o 4.9

No Plying SOM609 3.2 
-1

Pilot In Command Ability
Minimum$ Only --- 12.3

No Flying 14.0 -40

-. 330

0

- 25~

/- 20Ol V.
15

.. 0 10

5 10 25 50 75 90 95
Percent of Pilots (Cumulative)

Figure 18

33



Training Required After Episode
Knowklcdg of the Aircravt and Preflight Procedures

Actual -n 35
Minimums Only 0.7

No Flying 1.4

Pilot in Commmnd Ability -30

Minimums Only - - - 1.7

No Flying 3.3.1
-28

0

-2 0 C.2I

"-10

5 10 25 50 75 90 95
Percent of Pilots (Cumulative)

Figure 19

34



Effect of Type of Refresher Aircraft on Actual Refresher Flight Instruction
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S• DISCUSSION

•: TRAINING FOR COMBAT READINESS

i ' The shape of the flying ability retention curves (see Figure 3) has major implications
i• 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 greater 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
S~no flying should be equal to or better in flying ability than typical initial entry course
Si 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

S~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 curve.

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 the retention
curve, and by massing refresher training just prior to operational flying duty, would
assure maximum transfer 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
substabtially less transfer of training.

LOW-COST SYNTHETIC TRAINING

There is one possible proficiency training option that might alter 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 $5 or
less per training hou,-, 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" generil aviation fixed-wing training device, now being marketed
with training program tapes, thav 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 training 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-510 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 acceptable 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 turn, 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., Armor)

7. Civilian Flying Experience:
a. Fixed Wing Single Engine Hours-_ ; b. Fixed Wing 2 or 4 Engine Hours
c. 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.

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 OUTLIN.- SINCE BECOMING
A RATED ARMY AVIATOR

INSTRUCTIONS-For each major assignment, provide the information requested by column
headings.

Starting Length of Type of Type of FAtimated
Date of Assign- Type Country Mision Aircraft Avg. Hours

Assign- Assign- ment in of or Flown Most Flown Moat Flown Per Mo.
ment mont Months Unit State Frequently Frequently VIRI _R

Part III. 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 actually
experienced.

1. 2. 3. 4. Enter Total Hours and Total IFR Hour. in Each Type of
Aircraft Listed in Column 2

a. b. c. d.
LAst Aviator At Start of At Start of
Ratings and Enter At Start of MINIMUMS NO
Aircraft Qualifi- Type of Enter Date NO FLYING ONLY INSTRUMENTS
cations in Aircraft Rating or At the Episode, if Episode, if E1 ,1ode, if
the Order in Which Qualification Present Time exprienced 0xperlknced oxg rwncedOb taned Obtained Obtain. ~ Iw , oa IF. Ta]W oa

Preceding page blank
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Part, IV. FLYING EXPERIENCE BEFORE, DURING, AND AFTER IPISODEB
OF NO FLYING, MINIMUMS ONLY, OR NO INSTRUMENTS

TNSTRUCTIONS-1. Complete this part only for the type(a) of episode(a) you have
experienced,

2. For each type of 4rerrft listed in Column 1, entar the &ota and IR'
flying, it any, during the periods defined in Columns 9 through 7

.1.2. S. 4, 5, 6, 7,
Flying
Experience

Type of Flying Fly'ng Flying in 3 Month
Aircraft Flown Experience Experience Experience Period From
In Two Yevx in 12 Month In 6 Month In 3 Month 3 Months
Befot.e Period 24 to Period 12 to Period 6 to Betore Flying Rebeser
Episode, During 12 Months 6 Months. 3 Months Episode Experience TrAIning
Eplode, or For Before Start Before Start Before start Until Start During AfterRefresher of Eiod, of pde of .lo IotL-0(z .Ju . Id -
Training t' t[ T F Toi Ia
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Appondlu 1

MIANS, STANOARD DIVIATIONS, AND PIRCINTILI
DISIRIBUTIONS, 8Y SKILLS AND CRITIRION MIASURIS

The flying ikiltl and oriterion measures uusd In this Appendix we defined
on page 9 and 11 of the text of the report
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