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D r .  B r i g h a l l  has m a i n t a h e d  unusual energy and perspective in aviation  research. 
Those of u8 vorking on the present  project have an b d i a t e  appreciation far h i s  
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SUMAFlY 

.A8 a spebific colrt+Sbutian t w t h e  laag ran@ C M  aviation  safety Ee8aarCh 
prom.¶, the AmericPn Imtitute f o r  Bessvoh h a m  undertaken the &evelopreat of an 
objective  proficiency check for private   pi lot   cer t i f icat$on.  The single amd ir- 
mediate  purpose is t o  develop and objective  flight-check  which-rill  irprore  the 
as-ing and evaluation of the critical skills necessary for 8d.e d eff ic ient  
private  flying. 

The fint step in the job analyris phase of ths project co lu is t sd  in an ex- 
arinatiaa of all the  accident  reports for the year 1947 that lnvolved the student 

vlaich sibowed the typ ob behavior inrolved in thm p i l e t   e r r o r  8CoidentB. Ths OP- 
or  private  pilot .   Particular  at tention was paid t o  the accident  report  categwiem 

e r a t i d  phwe durhg which the accident  to&  place vaa a l s o  iacluded M 6 part 
of thir Job analysis. 

vaa held in Pittsburgh. Using the  accident  report dnta, a tentative Job 
vaa forpdlated w i t h  the annc~uRiou.that the  final flight-check s h d d  OmpWiZe 
tvo m a a o r  types ef private ruing: (1)  plename  flying u o a  the hols airgort 
and (2) cross  country flying. A rough drdt l i r t  of poosible manenTars and s p c i f k  
item vhioh right be included in (LIP obJective check f o r  leawring the c r i t i c a l  
p r i m t e  p i l o t  ok i l l s  m s  accoqplirhed in thib first conference. 

h my, 199 thS f i r 8 t  meeting O f  t h e  -1 of export cmmdhILtS and d T f B S r S  

After a temporary lapse, the proNot VIL. reactivated by the Bemarch Divi- 

apd a f t e r  a review of the vwk during the preceding year, further refinmerits 
sion of C M  in  June, 1-0. In July a second o d e r e n d s  of the advisors M. called 

were d e  in the m u v e r s  and i t m a  to be included 14 the ohmk. The ba8io mid- 
i~ priaciplea t o  be follorred in bvelopi~ t h i s  t e a 0  vere alno outlined. 

phe aecurdated argerieaoe .ad Isawledge of the 8emnrl htrsdrea check p i l o k  
throaepoat the  country VBS i lhediately recognized an a mluable ard necessvy re- 

Active and continueno u8e VM vrde of Win professiaurl group of erperiemced cheok 
scRKe to be used in developing and m o d i f y i n g  tba nev objective flight-ohmk. 

pilots. A greater part e the 6-r of 1950 mu spent   in ten ievUg Examinarm, 

several parts of the c o a i t q .   R e p w e d  revbiem~of the   f l igh t -obok were W e  
intmctors ,  fixed bMe  operators,  private  pilots and C M  A i r r a a  Safety Agent8 ia 

in the l igh t  of the Momulated inf@rntion prorlded by these f i d d  vorksn. 
Throatghat these rerlsiom, horsrer, the gaidiag principles of an objec%ivo flight- 
cheek  -re Mintained. These o a n  be ident i f ied 8 s :  miiferr 8b3tdards, on the 
spot reedings, effiaient 'description,  objeotin,  it-, c l e a r l y  defined h 8 b ,  
oosrsistent mea8m-t, and crit ioal   cclponentr.  

In the ranking of o r i t i c a l   p i l o t  aki l ln ,  the pr io r i t J  posit ion of r , i u ~ ~ n t '  
is  recognised. The entire flight-oheck i s  designed t o   g i r e  a ~larimm reasme of 

flight. To reasnm this importaut ~rar iab le ,   severa l  new type sazmuvern were in- 
the j u m e n t  ai the student   pi lot  as s h m  in his  actual  parforrsnoe bin6 ths 

trodused into the  check. 

Bather thn f o l l m r l q  the t r d l i t i o n n l  patteeniai ts8timg  mkills in the ab- 
atraot ,  e.g., a b i l i t y   t o  glide, a b i l i t y   t o   c o n t r o l  for wind drift adl a b i l i t y   t o  

believed to be a -re r ea l i8 t i e  an8 practical approach  since it nea~ure8 the O r i t -  
CroOrdiaatPs, -0UTOrs are dram up in t e r n  of dMtW "job s a r p l O 8 " .  Thi.8 iS 

i b a l  flying skills in t h e   c m t e r t  of an actual  and irpoz-taat flylw sitmtia in 
vhiah the private  p i l o t  8hoald be ompetant. Furthemore, tho prinoiple m a  



followed af ecPbinFng several meaanms t o  test the'raxlmm m b e r  of specific s k i l l 8  
vith the minimn mmber of maneuvers. 

prcalhinary in-the-sir trgouts, c.opfe-ea vlth c o n o u l ~ s  and actvisers, ques- 
On t h e  basis of a large mnber of personel intenlers, g o u p  discnsaions an3 

tiomraire ret- fram elrparta tbxoughout , . t h e  'cauhary, M -11 as 8.- forral dhta 

a1 fota of the flightccheak! I. Rented Airplrne  Re-fl ight check, 11. T a x i  fo r  
gathering experhe?rts, the f b l l o l 0 . g  th l r teem maneuvers were selected  for  the fin- ?&.-off, 111. CrwwinB W e - & ,  IV. Cross Cotamtry, V. H i g h  Boreed Ladings, 
VI:. B t n m g e ~  Field Prouedure K i t h  P&er aml Opporite M i a  Pattern, BII. L w  
Al t i tde  Obnervhg, VIII. Reor ieaht lm,  IX. S t a l l  Beee&ltion, X. Btalls, XI. 
laaQln&s, XII. Short  Pield  Fake-oif, XIII. F i n a l  Taxi-. 

t ha first  f o m a l  experheat  was a c o r p a r ~ s m  of tbe resa l t s  ~i t h e  objective 
check glvsa t o  ten student  pilots near the end (d training versun  eight advanced 
pi le ts .  'Lhs data shoved a s ignf f icmt  and consistent difference in favor of the 
admneed epoop whioh a o n f i r u  the di f fe ren t ia t ing   pwer  of the objeotive  check. 

of-the-test v w  again aarried out a t  the Ine t i tu te  of Aviation,  Unirersity of 
Illinois. Tpenty-fire  it&nt  pilot8  receired  the  objective check at  the 20- 
holv l e r e l  of training and again a t  the end of the  course (ho-hour). Results in- 
dicate   that  t h e  objective "total points-oif'  same agrees with  inetruatar's grade 
an vel1  as doas the uheck pi lot ' s  subJective grade. Burthemon,, there is  no 
aoaslmteat  agrement between the check pilots  subjective grades on each stadeat 
at  the  2 0 - h ~  level aa cmparedl te  the 40-kwr period. h contrast there vas a 
sigmiiicant agreerent betveen the 20 and 4O-hm seta  ai objective  scores. 

Follarlng  the redrisions indioated by. these findings, a wore extensive t es t -  

railed t o  CAA A I r n n  Safety Agents aad selectea  aenbers of AOPA. By a r a t i o  of 
The f ina l  systematic study rae based on the 90 returm f r a  a qaestiennaire 

'8 t e  1, the replies ind iar ted  a favorable  att i tude  for the aentiaaed  developrent 
,ef the objeotire  type of cer t i f ica t ion  check. The greater uphasis on c r m s  

p l w  a final conference rith the panel of experts held in Washingten in Rbroh, 
country training WUE partianlnrly well  received. On the basis oi these  replies 

1951, the final revision of the check m e  rade in the form appearing Fn tlm Appen- 
dix of this report. In this final printing,  particular  at tention Bas been given 
t o  the umngymamt ef the itsrs i. the test bookie% EO an t o  provide the m o s t  
effective l a p a t  for ef f ic ien t  use by the cheek p i lo t  in the air. 

Several mccsl.endatIom are d e  with the view of obtaining more empirical 
data ooacelping the r e l i a b i l i t y  of the check but  espeoially the val idi ty  81 tha 

this aheck.. Thie coatinned refinement and irprmement IS directed  tovard  the geal 
objective  score v h e n . o v e d  vith  la ter   aacldent   reports  on students wko receive 

of psing the objective  flight-cheak  for  the final cer t i f ica t ioa  of private  piloto. 



I. The CAA m e t 7  Besearah Bog- -- 
Is addition to the continuing  mspawibili ty of a ih ia in t ra t ive  smpsrrision 

encouraged research on al l  arpects of camercihl  and private f ly ing .  The p r i n q  
of American aviation,  the Ciril Aeroaautics Abinistratiom ha0 long sponsored and 

research  project t o  be reporbed here is  directed toward these en& em.4 finds i ts  
goal of thin  research  spanrdrehip is greater   safety  amd'at i l i ty  in flying. phe 

m ~ d b  jas t i f icat iam in theme g d s .  

The -que add@ of the present  study i. i t n  d i rec t  apprcach t o  the a j o r  

prwed as the resu l t  of e n g l n w r i q  developrents '&d regalatory policiem but 
n-ce of eaciaentn - ths p i l e t  hiuself. Aviation  safety hen been great ly  lm- 

pi lo t  aaiety.  T h i n  prodeat is directed at  kproviq the mamurerent and evaluation 
exhortation U rvaiags haw too often remains& thq  ~ j o r  rethedm of controll ing 

of the c r i t i ca l   p i l e t   sk i l l s   vh ich  are  necensary for safe and eff ic ient   pr ivate  
fly*. 

11. The Specific aad W d i a t e  Objeatire - - 
Our single  and i n e d i a t e  pmposs is  t o  b r e l e p  an ebbjeotive fligtrt-cheek for 

nne in private   pi lot   cer t i f ior t ion.  The completed projeot herein reported s W d  
be conaidered &n the i n i t i a l  step. Continued dereleptsntal  researoh w i l l  provide 

' formlathg  pol ic ies   regar t l ine rsthods and procedures for   p r iva te   p i lo t   cer t i f ica-  
iaiorvrtim apd data imporhi t  M a .baais fm mnk- ~inintra~ive decisiolrs aail 

tiat. 

The k i c  h y ~ O t h 6 s i 1 ¶  of t h e  project is re f l iec ted  in the  folleving  statement: 

It l a  beh.vbd~-thhi*, aaiety in flying and the mr-U 
proficiency  level of private   pi lots  vi11 be bprovecl 

obdective  proaedare fer the i r  in-the-air anal- 
if all Blx4nhers have available a nniion aad ef f ic ien t  

ysis of the s k d e n t  'n j-ent, technique , safety, and 
apeoific fly$n,g pkills .1 

111. F'reviounly Published  Bepart; 8- 

an incorplete surveF, cenduated  under  the  apomorsblp of the Cmmittee 01p Aviation 
Paychology, .Eations1 Beeearah C-11, vith f r d p  f m . t h e  Division of Research, 
C i v i l  Aeronsntion Ablniptmtion. That repor t   ab t e s t "  

In February, 1-0, the h e r l o a n  Ina t i t a t e   fo r  Besekch published a report  of 
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A s   the^ result of a series of @ants t o  the Ilatioaal Rseenrch  Cormoil, C m i t t e e  
on Aviation Peychology, the 0 io S t a b  Flight Inventory van develope8 and tested 
in several resear& projeots! Dr. Robert Y. Walker par t ic ipsted in Nsrh of this 
early research  and  served a8 aa advleer t o  tbe present  project. 

s-ized another pioneer e f f o r t   t o  conetract objective remures of p i l& pro- 
In pepert Bo. 8 of t im  Aviation Psyahology Program in  the A i r  Foroe ia ~~ 

ficiency. This research r a m  dlreuted a t  al l  levels of pi lo t   t ra in ing  f rm prim- 
ary t o   m l t i - e n g i n e   i n t w e n t  flying. lot a great  deal of the  speclfic f l d h g a  
of the developnent work done a t  the  pr- level is directly  appliaable  to the 
present  project  but thia arperience aDa the research  reports  prwide a valuable 
background peraittlng rapid and effective  prograsa toward the  collstroct on of an 
objective  type  proficiency  flight-oheck  for  the  civilian  private  pilot. 5 
oheck deslgned for  non-military w e  is ohom by the Airline  Tranaport Bating 

A more Immediate precedena fo r  the c a a t m c t i o n  of objective  type  flight- 

Cheek, developed by the hericean  Inst i tute   for  Reeearch.6 This check has been 

Several of the c m e r c i a l  airlines gave their adtire cooperation in thir develop- 
submitted t o   t h e  CXA and i s  in active w e  by Military A i r  Tramport Service (llA'p8). 

m n t  and have been experimenting vith i ta  possible me Ln the  evaluation of t he i r  fwng personnel. 

Yienred agsinat the baokground of traditianal metkoda of p i lo t  evaluation, 

have and rill appear frola time t o  t b e  are quite  un8erstpmbble. It should be 
the objective type check appears quite radical and the negative  reactions that 

clearly recogmlzed, h o v e m i  that the objective,  type check is not just an idea 

vhich rust be supported  or  dieceuded  eatirely in  terns of ths evidence accumu- 
that needs t o  be "sold"i rather %t is a sc ien t i f ic  method of pilot  evaluation, 

lated. Personal  prehdice and tradit ioa are act alone sufficient evidence. 

4. Edgerton, Herold A .  and Walker, Robert Y., History and Dwelment of t h 6  Ohio 
S t a t e  Fl igh t  Inventory, P a r t  la Early Versians and Basic Res-h. C i v l l  
Aeronautics A d a i d a t r a t i o n ,  Division of Beeearah,  Report XO. 46, Washington, 
D. C. ,  July 19b. 
' P h q s o n ,  A. S.,  History and Development of tb Ohio S t a t e  Fl ight  Inventory 
Part  11: Recent Version8 and Current  Applications.  Civil  Aeronautics Adminis- 

Walker, Robert Y., Uapner, Seyraourj 3akc.n, Imvtd, and Ersrt, E. S .  The Agree- 
tration, Report Bo. 51, Washington, D. C., Am8mber 19$5; pp. 19-20. 

ren t  Between Inspectola'  Obeenetiom as B e c d e d  oa the Ohio State   Pl ight  
Inventery and Inatrrusent  Readings  Obtained froa Photogmphic~  Records.  Civil 
Aeronautics  Admin+stratien,  Division of Research,  Report Bo. 67, Wap~hington, 
D. C., A m t  1946, pp.9-28. 

5.  hfffle?!p- n.(Ed.) Pa~ohdog ica l  Research om Pi lo t  'pwining, A i r  Forces 
Aviation  Peyahologg  Progcna  Research  Reporte, Ilo. 8, 1947. 

6. Ilordon,Fhm.sa. The Development of a Stanaara Flight-Check for  the A i r l i m  

Waehlngton, D. C .: Civil  Aeronautics  Administration,  Diviaion of Research, 
Traasport Rat- Based on the  Cr i t i ca l  Requireaaents of the Airllne P i l p t ' s  Job. 

Report no. 85, April, 1949. 



be obdective or not rae never a qnestirm in defining t h e  g a l s  cb the o+er-all 
The dsoirtmn of whether this new private  pilot  proiicieaoy manure ahodd 

prodect. The specific issues revolved around w h a t  are  thm privata  pilot sk i l l s  
an8 a b i l i t i e s  needed t o  be assessed and in vhnt specific foras shall the differ- 
ent it%= mkbg up the several 184euverm be presenteU t o  achieve a rel iable  and 
valid result. 
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If ve drav an arb i t ra ry  line betveen  praotical, everyday a t t m p t a   t o  solve 
problers aa8 the  sc ien t l f ic  approach, ve can see the contraat  betveen two najor 
points of viev directed 'at the problum of improved private  pilot   evaluation. 

and applicants  for more advanced licennes, and d n r m  t h i s  time certain  checkiag 
paocedares have becme fairly ve l1  "set'. It can be m s m d  that the i n d i v i d a l  
c b a k   p i l o t  i s  satisfied w i t h ,  and has soae confidence in, the over-all  evaluation 

lh i ch  m i &  came him t o  question the val id i ty  of his assesment. 
he rakes of the student. He is not exposed t o  syatemntic data or s t a t i s t i c s  

?or sany years check+pilots have been tes t ing  an8 grading student  pilots 

?or an approxhately equal number of years research  mrkers have been ir- 
praying our undermtanding oi the crucial   sc ient i f ic   pr inciples   or  rules which 
srst be fo l lowd  in attempting t o  meawe hman  abi l i t ies  and achievements.  Speai- 
f i o  teohniques sad methods f o r  mesawing the h- variable a r e  nov available as 
a result of this basic  research effart. T h e m  methodm have been checked and re- 

t o  the sc ien t i f ic  (objeative) methods of human evaluation. 
ahecked t i r e  and time a@n, Imd we can n w  expand into' new arefin the   appl ias t ion 

In a large sellset, the  present prmdect i s  an a t t m p t  t o  foam an the pract ical  
problm of pilot   prufiaieney  reasurment,   the background of knaaledge and tech- 
niques resul t ing frol theoret ical  and applied  research by sc ien t i s t s  working on 
the human F i a b l e .  Hoverer, this   appl icat ion of sc ien t i f ic  measurement i s  guided 

p i l o t  traialng d cer t i i i aa t ion .  The secend group is M important as the f i rs t  
and given direat ion by professiolral p i lo t s  work- d i rea t ly  in the area of private 

an8 it is this professional  pilot  group, in fact,  that m a s t  bear the permanent 
responsibil i ty of prorl&ing fair and accurate asaeeam%nt d the private   pi lot  
aandidates . 
I. Lir i ta t ions  - of Econcq,  Tradition, and B i a s  

CIA designated  Exminers in all p a r t s  of the country. Them individuals are  not 
erplopd by CAA and a r e ,  for the most part, fixedibase  operators and instructore 
representing a vlde variety of pilot   t ra ining  points  of p$ev and experience. Ye 

very definite limiting  condltiona  vhich would apply t o  the u e  bf this  check by 
kaw preceeded rlth the developnent of the present..fligh4kheok keeping in i lnd  the 

Xrariwrs thronghotat the comtry. 

The purpose oi this project i s  to  develop a flight-check  vhich  can be w e d  by 

One UC these  barriers is a problem of e o a m y .   F l i a t   t e s t i n g  is erpBnnive 
aa8 fer  private  school operators vill want to de oi %heir students (castarere) 
an expemive 4x0 or m e  hour flight-check when they a h d l y  have confidence in 

lnst a flight-check  be to provide a re l iab le  and t rue measare of the student 's  
the results of a fo r ty  t o  sixty minute  check. Actually the question of hov losg 

profioiency has not yet  been established on the basin of research findings.  We 
attempted t o  limit the present check t o  approximately an hour and f i f t een  minutes 
flying t h e .  
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When checking  students,  certain t e rm and oategories have beccae established 
as being  both  necessary and suff ic ient  t o  e w l d e  t h e  private  pilot  candidate. 
Perhaps  the most cormon of these is  " J w a t . "  "Planning,"  "coordination," 
and "innate  skill- are other term which the check h m  t radi t ional ly  been expec- 
ted  to , include If these term are omitted frw the new check, the typical  

have been N f t  out. A l i t t l e  later i n  thip report ve vi11 show the  place of 
check p i lo t  i s  quite l ike ly  t o  feel that some of the most h p o r t a a t   p i l o t   s k i l l s  

"judgment" in the w e  of t h i s  new objective  flight-check. 

modifiers and restrainers during t h e  d e v e l o m t  of the  objective check. In this 
connection, it should be pointed  out that the CAA specifically encouraged the 
projec t   o f f icers   to  pay mhiram a t ten t ion   to  these t rad i t iona l  states of affairs 
as vel1 as to   the   ex is t lng  CAA regulations, if it was f e l t  that these were lnter- 
ferringwith the development of the most effect ive  cer t i f icat iop procadPres. 
Such open-mindedness is  particularly  necessary during t h e   i n i t i a l  and  survey 
phases of research develoment. 

These are simply t$ro of- the recognized  limitations, which functioned as 

11. Jmportance of the Job Analysis --- 
The most hportant  things the p i lo t  does should  be the most important elements 

in  the   cer t i f ica t ion   f l igh t  'g-k. The first s tep  in   the  developeat  of an ade- 
quate  evaluation  procedure is a thorough Job analysis which v l l l  reveal w h a t  the 
private   pi lot  does, or can be legitimately  expected t o  do.  The is lediate  second 
question  becaes: w h a t  particular  information, ski l l s ,  and a b i l i t i e s  mst the 
p i l o t  have in order t o  control and execute his desired lllaneuvers? These are legit- 
h a t e  questiona t o  ask  but are difficult t o  answer, a t  leas t  in a way that w i l l  
receive  general agreement. Hovever, s m e  ~t~svm-0 m u s t  be given  before even the  
f i rs t  steps can be taken t o  outline the proficiency check siaocs it is obviouely 

and a b i l i t i e s .  
i ne f f i c i en t   t o  assess the private  pilot  candidete (BL mlew&r&.hr minor a k i l l s  

- 

A .  Proceding with the Job Analyais Under the  Objective  Point of V i e w  -- --- 

the c r i t i ca l   a t t r i bu te s  of t h e  safe private  pilot .   This,  hovever, is  not enough, 
even though the respondent may be quite  confident, if not dogmatic, regarding 
the val id i ty  OP h i s  anavers. The objective and scient i f ic   point  of view requires 
"public" agreement as t o  these   c r i t i ca l   sk i l l s .  'phis agreement can be obtained 

but useful, is t o  examine thoae cases where the p i l o t   s k i l l s  vere apparently in- 
py pooling  the sepsrate opinioha of experts. Another type of anaver, different 

way of saying that the pi lo t   go t  in trouble and had an accident. Both methods 
adequate  or  inappropriate to   tbe   spec i f ic  situation. This i s  s h p l y  an academic 

of making the Job analysis vere wed. 

RdatXy every pil& w$lL vlllihgly s t a t e  h i s  persomi opinion  regarding 

1. Acbident Reports 

Pr iva te   p i lo t  flying is a well established phase of aviation, c m -  
cerning which considerable  experience and infornration exis ts .  Of i n i t i a l  impor- 
tance in meking use of t h i a  body of knowledge is e a  examination of the accident 
reports. These reports presumably indicate the speaif ic  kinds of situations in 
which either the plane  and/or  the  pilot  failed or vere inadequate t o  meet the 
conditions. 
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atrdent 
Blo. Percent 

7. Engay,  John A., 2. G.,  Table BII, p. 13. 
8. s., p. 13. 
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imposed by the  categories elrployed in mng the accident  report breaMLarm. Sev- 
era1  different  aIIdgse0 vere made in an attempt to   isolate   the  specif ic   pilot^ 
variables involved in these accidents.  Tables showing frequencies of accident8 
of varying degree of seriousness in different fly- mituationa and in t e d  of 
different  iategories appear i n  the published P r e l h l n a r y  Beport.9'Rro of these 
tables ,  Appendices D and E, 818 reproduced to qhw'two different  vays in vhich 

vhile E represents an anslysle ia t e r n  of the n!aneumr in vhich  accidents  occur- 
accidenta~ can be analyzed. Appendix D is  dram up Ln tern of p i l o t  behavior 

ed. 

One of t h e  chief  dlfficult ies in the 488 of accident data ia the l i r i t a t i o n  

Appendix D shwe the freguency vith vhich  the  pilot  behavior YBE Judged t o  
be p r m i l y  responsible for accidents and also the  frequemies of behavior8 
which vere judged to be the seooadary cawe. For exaplple, under the second 
category "Failure of laqk of e k i l l  in handling contro$s" the biggest single 

buretor  heat." It i s  apparent frca t h l a  par t icular  analysis that correct  control 
cauee of accidents vae %he seaond item "1Pailed or wad too late in applying  car- 

csrburetor  heat  i tem vherever  appropriate  throughout thie check. 
of carburetor  heat is an important p i lo t  s k i l l  and ve have, tkierefore, Include4 

Appendix E shwe the frequency of privatd and student  pilot   accidents group- 
ed according t o  t h e  operational phase in which they occurred. For  exeaple, under 
Operational Pbaeg VIII, Landing, and s u b - p h e  D, Go Around, 14 accidents Oc- 
curred during' the  "pull-up" aad 2 during the "level-off  after the climb." This 
suggests that if one vqre  choosing items f o r  a take-off  mummer, m-. item cover- 
ing the pull-up sight more jus t i f iab ly  be added t o  a proficiency check - m e  
on the  level-off after climb. 

Frquenay of accident  mcurrepce shcqald nat, however, be wed M the  sole 
c r i te r ion  of the  relative'importance of i t m a .  It 1s for this reason that no 

fersnce to   he lp  determine the p i l o t  skills  moat hpor t an t  for mafe flying  ind,  
over-all sum~mry XM aade; these tables vera simply  available fm continaoas re- 

conversely, the deficiencies  vhich  are moat l i k e l y   t o  lead to  aocidents. It YBs 
in terms of these variables that the  original l ist  of m e u v e r s  and i t e m  vera 
dram up. 

problem of the h- variable in aviation. These individual8 are  sensit ive t o  
There i s  in this country a groving nucleua of sc ien t i s t s  vorkiq  on 

t h e  problem of flyG as vleved by the   pi lot ,  and the Exrdner, in addition t o  
lmoving the  value and poss ib i l i t i es  of scientific  research  vork aimed a t  safer 
and more eff ic ient   f lying.  Ertenalve me has been d e  of the larger perspec- 
t i ve  of thie  group of expert  consultants and advisera. 

on three & m e r e n t  occasions a group of fr& tan t o  tvelve d them 
expert advisers vere called  together, The job analysis vas  the  f i r a t  order of 
business and cont iwed  to  be the nDolber one cr i te r ion  against vhich  each neY 
paneuver and item una evaluated. (See Aclmorledgment for l ist  of persona par- 
t i c ipa t ing  in these conferencea.) 
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the   project  was discussed and the mjo r  steps for i ts  accomplishment were out- 
l b e d .  More specif ical ly  the accident  repart data were analyzed and the job 
analynipl carried  out ia soma detail prior   to   construct lng a rough draft ser ies  
of item and Smeuvers. 

The first meeting ma May 6-7, 1949. A t  this t h e  the over-all purpose of 

The second  conference w m  helf  about a year l a t e r  on July 7-8, 1950. By 
this time the sponsorship shifted frcm the National  Research  Council,  Cornittee 

the  initial conference were reviewed, especially  with  reapeat  to  the  essential  
on Aviation  Psychology, d i r e c t l y   t o  the Research Division of CAA. Results Of 

s k i l l s  t o  be expected and required of the  pr ivate   pi lot  and the  different  m e u -  
vers aad items which ahould be included in any final certif ication  f l ight-check. 

A final conference m u  held an March 21, 191 a t  whioh time the final form 

Special  consideration was given t o   t h e   r e s u l t s  of the 26 students  tested  with 
W the sxperime?&aJ f l W t 4 h e c k  YBB given a rigarms and a r i t i c a l  analysis. 

t h e  Experimental  Objective  Flight-Check at t h e  Ins t i t u t e  of Aviation, University 

vere a l s o  given careful review and interpretation. During t h i E  final conference, 
Of I l l inois .   Resul ts  of the questionnaire  sent  to  approximately 400 field workers 

CUI attempt Was also =de t o   e s t ab l i sh  the wet   e f f ec t ive  method of scoring  the 
obdective  flight-check. 

and constructive oonaaents by those  persons m o s t  imme8iately  involved in i t s  actual  
u i e  - Instructors,  Exdners,  and CAA Aviat ian  Sahty Agents. Approximately eight 
Weeks were spent  conducting  interviews and preliminary  try-outs  with  such individ- u a l s ,  in several   parts of the  country. This is an expensive and tis3 consumjng 
process but cmq Well w o r t h  the t h e ,  money, and effort, especially during  the 

r earz? stages when it w&s neoesaary t o   s e l e c t  the p a r t i c u l a r   w e u v e r s  and decide 
on the s p e e i t i c   i t e m   t o  be used for eva1uat;ting the student. 

It is inportant t o  make this  objective  f l ight-check’available for ar i t ic ism 

f l ib t - check ,  the kIanual of Instructions, and an eleven-item  questionnaire was 
mailed t o  about 200 CAA Safety Agents and 200 selec,t& members, of AOPA. (See 
AppcmdrX C, thfs r d p h . )  

To obtain a wider aaarple than vas possible via personal interviews, the 

Gnly temporary freezes should be placed on the  content and areahanice of 
han8_ling thie  objective  type  flight-check.  Helpful  suggestions in the form of 
new mnewers, spec i f i c   i t em,  and methods of handling t he   ce r t i f i ca t ion   f l i gh t -  
check  can always be expected from t h e  p i l o t s  and Examiners am they become more 
faailim w i t h  this nev method of proficiency  evaluation. 

IV. Survey of Belated Research 

One of the basic  guidhg  principles  characterizing the objeative  approach 
t o   t h i s  problem i s  the  careful analysis of previous  researoh work done on the 
problem of measuring pilot   proficiency. Furthermore, an “open door” policy must 
be maintahed  to  permit  later  mdificationa and adjustments in the   l igh t  of OUT- 
r en t  and future aviaticm reeearch. 
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The published  preliminary  report of this project   carr ies  a review  of t h e  

Program during World W a r  I1 in the A i r  orce.10  Special  reference is made t o - txe  
literature and smrcarizes the  contribut oils made by the Psychological  Research 

objective lssasures of f lying s k i l l  developed a t  the  primary l eve l .  The r e su l t s  
of several  studies using the Ohio State  Flight  Inventory m e  also 6-i'z'ed. 

A mador source  of^ guidance and information was the development and final 

i 

American b t i t u t s  f o r  Research.11 
form Oi' the AFrline.Transport  Rating  objective check  prepared for the CAA by the 

The conclusions dram from the series of studies done with the stall-warning 

li ing  &e nev private  pilot  flight-check.= 
device.,  by the Educational  Research  Corporation were a l s o  incorporated in besign- 

The main poin t   to  be emphasized here is  the  Crucial need of maintaining in- 

proficiency lneesursment. Whenever applicable, it is urged that these scient i f ic  
tirdate liaison vith any and all research  projects   re la ted  to   the problem of piLot 

findings be u t i l i zed  more and more to   replace the personal  opinion and subJective 

8-e of information is, of course, v i t a l  but  can  be-used w i t h  mkfil efficien- 
judgwnt of separda individuals. A s  ve have repeatedly emphasized, this l a t t e r  

ay only vhen a s tematic compFletion is made of the several divergent o p i n i m  
of experienced and =--€ erper persons. 

V. What is an Objective  Flight-Check --- 
A. C o n t r a s t  with the Traditional  Subjective  Evaluation -- 

"A blank  sheet of paper is the best  possible  kind of grading sheet," 
aacordhg  to  one of our  respondents in the questionnaire survey. Th4s man ex- 
presses  quite  honeatly the point of view of &my esperienced  check p i l o t s  

factory".  But, if greater  precision ( 9 )  is dewmded by so- higher  authority, 
the  check p i l o t  may assign a l e tQr  or per  cent  grade inaioating t,he student's 
over-al l   level  of proficiency. In this subjective method of grading, the  student 
p i l o t  is  observed and evaluated against the frasle of reference of the cheak 
p i l o t ' s  CM experience,  special  biaees and preferencee,  and general at t i tude  to-  
ward the  student. It is  quite  maerstandable  that   the expertmeed check p i lo t ,  
.md most of then are  experienced, has considerable confidence in the   va l id t ty  , 

of h i s  final assessment of the  candidate. There is only one basic   defect   to  

8 throughout  the aouutry - the student is judged t o  be "iatisfactory" or "uneatia- 

this subjective laethd: other and equallx well q u a l l f i k  check p i l o t s  do not 
sk i lh-emy-a  r v e n  

student. It inevitably f ' o l l w s , t h e r e f ~ e ~ h a d % l ~  .-ve-a-m 
=----- ee at a l l  well in their evaluation of the fl 
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prdlucea  disagreement, .E- other method of proficiency measurement must be in- 
t r d u c e d  in an attempt to   spec i fy  more accurately  the  particular  deficiencies 

11 0 

12. 

ax Based on %-Critical ,Requirements o f h e i r = i l o t  8 Job. 
The Development of a Standard Flight-Check for the Airline Trans o r t  

Washinaton. D. C.: -civil Aeronautics  Administretion.. oivisbon of Research. 
+ -- -- - 

Beport-Ho.'@, Apri1.1949. 
I. 
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and a b i l i t i e s  that the given student  possesses. 

Suoaeseful,  effiaient, and enjoyable moas couutry  flying,  for  Fnstance, can- 
not  be  accanglished  vith  the aid of good intentions alonb. Throughout the check, 
thewiore, ve  should  avoid any athempt t o  grade what the  student  pilot  "intended" 
to do or knev he should  (but  did  not)  do.  Grading  should  represent only those 
actual behaviors that the  pi lot  demonstrated in h i s  control of the  plane. The 
trdiitionsl p i lo t  nsxia "if you can walk avay, it's a g o d  landing" is a good 
objective item but i n  a final oertification  flight-check we voald  like a more 
epeoific  report in order to   p red ic t   v i th  more confidence how laany mom landings 
he a m  continue t o  mlk amy from. So, i n  place of grading did he walk or M E  
he ccuried away from the  plane,' a good many specific  reaponass of the   p i lo t  and 
mwements of the  plane  are  isolated and graded in  the ssee objective manner. 

B. Haw Does the Objective  Blight-Gheck Acccmplish i t a  Purpose --- 
muke a detailed and dia(plostic  evaluation of the  private  pilot   applicant.  The 

m e  =in purpose of an objective  flight-check is t o  help  the check p i lo t  

objective  type  flight-check is by ho .eane a mechanical substitute for the ski l led 
obsemt ionn  of a qualif ied Examiner. Only the experienced  observer  can discrim- 
inate accurately and recurd  correctly, the actual perfo-e of the studsnt  pilot .  
The abjeative check sheet  helps the exaainer by providing a stable and agreed- 
upcm standard against which the perPorsance of the  student  can be aesessed. This 

judgment of a large ntmber of eIperta and gualified Examiners and check pi lots .  
consistent and objective fraw, of reference is actually the  pooled and cambined 

In other  vorda, the st&ized  flight-check  atteaptb  to narfaize all of the  best 
J u w n t s  aa8 opinions of experienced  peraonr as well as scientific  research fin&- 
w o n  the problea of private  gilot   evaluation. 

-- 

If the ful l  potentials of this nev procedure are  t o  be  realized, it is  
essent ia l   tha t  all Exaninera hare a clear  understanding'of the prinoiples upon 
vhich it 16 hse8 sn8 the pnrpoaes  aervod by ita departure from the previoua and 
traditiokml  flight-cheak  practices. %ne principles b r e  been well a-rized 

yrt Fl-t Examhat= 
in the Meum81 t o  acc  the  Pilot  Flight  Test  Report  for  the Airline Trans- 

(1) unifom Stsndapds 

uniforq standards of proficiency. Everyone Ma to m e t   t h e  - 
requirements and the stmdmds are  the scam for everyone. 

(2) &-the-Spot-Roeording 

The u e  of the objective  flight-check w i l l  resu l t  in more 

that memriea of specific events tend t o  be blurred and distorted.  
l4?aiy studies on the reports of eye-vitnesses have ah- 

The check p i lo t  using the  objective  flight-check form neea not r e l y  
on -ry becmse a l l  reamding is  dons in the air imaediately  after 
o b s e m t i a a s  era =de. 

13. ?light-Cheok lbanal t o  aaoanpany Pilot  Plight  Test   Report   for  the  Airl ine 
'€7?anspo=ting alight Examhation. UashFngton, D. C .  : U. 8 .  Department of 
Cormerce, Civil  Aeronautics Adriniatrat ion,  April  1950, Pp. 3 - 7 
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(3) Efficient  Description 

In order t o   g e t  a complete picture of what went on during the 
flight, the check p i l o t  needs only t o  aark a fev checks or X's in 
the flight-check  booklet. 

(4) Objective  Items 

A flight-check is  objective if t h e  student's  score i s  based u- 
pon what he did rather  than on who gave the check. This f l i gh t -  
check at ta ina  object ivi ty  by the m e  of the following: three  techniques! 

_ -  
(a) The use of i c t o r i a l  d i  -tic aids vhich  portray var- 

ious courses %TTX a a i +YFTE u e8 -e f o r  easy refer- 
ence  and oomparison by check p i lo t s .  

(b)  'phe w e  of quantitative data such as thoae which can be 
read  accurately frcm ,flight instrnments . 

(a) The use of precise  descriptions - not "how well" a p i l o t  

but  specifics  such BE a l t i tude  and airspeed  control a t  
acccmpliahed the t ra f f ic   pa t te rn  as a whola, for example, 

several cr i t ioa l   po in ts  in the pattern. 

( 3 )  Clearly-Def b e d  Tasks 

he is  uncertain as to   preaieely what €8 expected OP him. For exm- 
pie, so- people  consider it most important  not t o  lose any air- 
speed, while  others maphasize the maintenance of a constant a l t i -  
tude. However, the  candidate is frequently  not informed of these 
individual  stahdards. 

Hany flight-check8 do not   spel l   out  the task for t he   p i lo t  -- 

This flight-check  stipulates that t h e  oheck p i l o t  and student 

mnce the limits he i s  expected t o  maintain. 
diemas the f l i g h t  on the ground so that the  student know in ad- 

Another faotor that contributes  to  misunderstanding of the 
task is the lack of c lear  and uniform ins'cructione. The flight- 
check oatlinea  each  point t o  be covered i n  such a way that the poss- 
i b i l i t y  of miawnderstanding on the part of the  applicant is  minimized. 

(6) Consistent Measurement. 

If independent check pilots  observing  the E.%& applicant  can 
agree as t o  how ve l1  or how poorly he flew, the  flight-check  they 
eve wing i s  re l iab le .  

(7) Cr i t i ca l  Ccnnponenta 

flight-check  resulted in  the preparation of a l ist  of t h 6   c r i t i c a l  
The intensive  research that went h t o  the development of thfs 

oomponents of t h e   p r i n t   p i l o t ' s  job. The flight-check was b u i l t  
around these components. P4 

14. Ihid., Pp. 3 - 7 



rang order the noet  inportant  abil i t ies for a n a i e  private   pi lot ,  the t e r n  
"-nt' vonld bad the list. With this high  priority position, aollt of w are  
l i ke ly  to  w e e .  m e  crucial  question io: H w  do ve )mow vhether or net  a 
e v e n  student has good Ju-ent? The -er mwt come frm 003wthingrs oherr- 
ed that the student did or naiB.  'Lhe ten "Judgment," therefore, is nothing 
mra than a label referr- t o  a ser ies  of obnensd sotun1 behaviors on the part. 
sf the student  pilot .  'phis nev objective check a t t m p t a   t o  bvaluate Judgment by 
reoording the actaal perioraenee of the student in f l igh t .  !l'he %miner begins 
his obserwticm of the sbp8emt's J- bring the *-flight Check and even 

k t  ream vhetbei'the rr-h@nt'shored  proper Jndpant  in asing the th ro t t le ,  
routine nuemem each M Tarilng t o  Tab-off. In this case t h e  gmainer  

the brake, the controls,  hin --up posit ion and the  l ike.  During t h e  Crosswind 
%-off, w obserre whether the  student shmed goad judgsent in his correction 
fer vind drift. Through out  the Cross catmtry  eaneuver, of oowse, t h e  student 
fm required t o  shw o a r e m  and exact planning an vel1 as jndgnmt an he takes 
kt0 aeaoant the q factma influenoing  his qws, aomtry flight. Prebably the 
mot wmtunt anpeot of tho ent i re  Forced hmding ansuver is the opportuuity it 

the t o  note vhethb the student ahow 'good p i l o t  1- ,fi 
select ion of the  field,  and the  control of the plana t o  pake thm aost ef f ia iea t  
and safe apprcauh and shulated  landing. 

It is  quitu likely that if a group of ergerienaed  pilots vere t o  l i s t  in 

oant the mipan poanible  opportanlty t o  den-tratu his  judgment ae n pi lo t .  To 
As a .atter af fac t ,   th in  oheck in derigned to gin, the p r i n t e   p i l o t  nppli- 

do this m avoid routbe mechanical mmevvers in favor of p l M h g  tkte student in 
o d i t i o r m s  for  which he c m o t   s p s c i f i c a l l y  "practice. Good examples of this are  

Pattern" and No. VI1 "Law A l t i t u d e  Observing.' The Stal l s  and Lead- are, of 
mnemers  Ro. VI "6tnmge Field Procedure ' v i t h  P m r  and Opposite W f i a  

oour#e, .OFB routine maneuvers but  these ham beeom veU &tabfinhsc¶ w a nec- 

for their loet effeative  execution. 
ennary part of any flight-check since they me !mown t o  require good Jdge ren t  

It seemed t o  be the cOILcewun of the opinian of experienoed p i lo t s  and Ex- 
ariners that goad pltunizig and good -at are  hmn t o   e x i e t  only *en the 
student oan actnally c o n t r o ; ~  the plane and .aka it fo l laa  tar- the required 
nansmers. oood -nt, therefore, mano god parformuwe and  poor  Judgaant 

h i s  ;rosa  country flight skoesaia l ly .  

It im in the  execution of specif ic  meaeumrm that we anseas the pi lo t ' s  
"judgment" and aake a prediction as t o   h i s  nafe and ef f ic ien t  f l y i n s  in future 
flight cmdlticmn. The only issue, and the problem for cr i t ical   considerat ion 

base these prediotiom. The qwstion of the content of the fligkt-check i o  the 
is: What npecific performances shall vu dsasad of the student q o n  whtch w c a  

latter dealt via in the  following  section. 
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C H A P T E R  T H R E E  

UEAT SHOIJLD BE DELbl)$D IEI !E@ ~m B L I ( t B P m ?  

- - - - - - -  - - - - -  

The previoys  phapter  densidered the guiding principleo used, in the develop- 
ment of an objective  flight-check. In tke present  chapter,  attention $8 fmmed 
di rec t ly  on the  speoific problem at  hand: Uhat particlliar Isaneqvers, '&the@- old 
or  nev, should be included in the  find certification  flight-check4 Odbiously, 
they should be maneuvers whiah pill best  represent  the  actual e k i l l e  and f l y b g  
s i tua t iona  required of the  private  pilot .  

After  selecting  the mneumrs, it Host be decided Just vhich  particular a6- 
geats or phases of each should be especially observed and graded. !The step by 
step  progress toward comtructing the final form of t h i s  new objective  type 
flight-check i~ sumarized in this chapter. 

I. The Basic E l b e n t s  -- 
The careful inspection of maident  reports and the rather detailed job 

analyeis conducted  by our panel of expert advisers were the  necessary  prerequi- 
s i t e s  determining t o  vhat  extent a d  in vhat de ta i l  this flight.-check should e- 
laborate  the  basic  pattern  involved in a l l  flying: take-off - f l y  sollw place or 

plane, an8 becawe private   pi lots  engage in a var ie ty  of airPaneuvers,  and since 
around - land. Since  there are  several vays of taking-off and landing an air- 

airplanes differ,  and veather and field  eonditions are  never exactly  pred%otable, 

tire range of multiple flying ac t iv i t i e s  ehould be finally selected for careful 
it is obviously-a -lex matter t o  decide  vhich  partiaular  bspectn of this en- 

tenting i n  the  certif ication  f l ight-check. 

In  addi t ion   to  whatever amwere the  accident  report  data and the  job analy- 
sis mi&& reveal, there has developed in aviat ion  cer ta in  immutable "absolutes", - 
Phich are believed t o  be an integral par t  of any pilot   reper toire  of s k i l l s  tub3 
ab i l i t i e s .  Two of these are the forced landing, and the stalls. 'Po igriare these 
traditional mnneuveru in any new flight-check vould be an hmediate invitatima 
t o  considerable  resistance and orit icism. Both of these meusers r e f l ea t  the 
necessary,   but  dtfficult   to measure, a b i l i t y  of the p i l o t   t o  relapond appropri- 
a t e ly  in emrgency  conditions. A s  measures of jn8eppsnt-under-stresa they are a 
r e q u h d   p a r t  of this   pr ivate   pi lot   cer t i f icat ion  f l ight-check.  

11. -- The F i r s t ~ S t e p  -Yide  Coverage - 
&I1 the t rad i t iona l  maaeuvers uaed in private   pi lot  certification f l i @ t -  

tes t ing  vere Qareful ly  considered when oatlining  the  content of tk~ new objec- 
t ive  f l ight-cheak.  Flight-test  maneuvers specrifiato  mili tary  f lying vere not 
oonaidered par t icnlary  appl icable   to  our present t a sk .  

In addi t ion  to   the traditional n?.neuPers, a rather  exteneive l i s t  of new 
types of tests were drawn up t o  cover those ski l ls  believed  not t o  be aclequnhly 
represented in previous  types of private  pilot   f l ight-ahecka; most important 
aaong these were the  cross  country mapeuver6, Stal l   Recoei t ion,   Strange  ? iuld 
Prwedum and Low Altitude Observing. 

Start ing  v i t h  initial in te rv iew w i t h  the first group of p i lo t s  and Exam- 
iners  and continuing'on through the questionnaire survey, a serims  attempt was 
laads t e  devise new maneuver8 or  epecifia items which might be added t o  the 
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OFiginaE l.wL 7 
111. Cabin ing  to  Test Asxlmm m e r  of Specific  Skills  with the H L a W  Brrmber 

of Maneuvers 
-- - - --- 

Th. fun&mmentala of flight control are  climb, glide,  turns and s t ra ight  and 

nansmerlng, it is easy to nndermtQad the  tradit iolvll  nature of p i lo t   t e s t ing  
leve l  fliepit. Binm them are  the necessary  essent iah~ of any snd all f l i g h t  

rhbh srpha8izes an8 attempts t o  mefwure these fundamental skills. If, howaver, 

s k i l l s ,  a nFngle maneuver could be dealpped t o  assess a combination of these 
in p h e  of a separate m,neuver fo r   t e s t ing  each one of these four fundamental 

b w i c   a b i l i t i e s ,  ve would be on our way t o  a more efficiegt  f l ight-check. 
'Ihrollghmt the devel-nt of this check, therefore, om""gound rule" was t o  min- 

was purgwely  provided  because of the lmportagee of the   ab i l i ty   for  safe flying. 
b i z e  duplication of thm ski l ls   being e s ~ m e d ,  ercept where suuh repeat   tes t ing 

pilot can correct for wind drift, s i m p L y  test this skill via S-turns  acrws the 
"Coaon sense" t e s t ing  would indicate that if you asnt t o  know whather a 

read, or pylon 8'13. Check p i lo t s  vlll probably  objeat, but this is actual ly  tk- 
o m t i c a l  tenting rather thap prac t ica l  or c m o n  senae. It l a  theoret ical  becauae 
i P  BBS-B a g&al ~ - ~ i i t - c o r r e a t i c m   a b i l i t y  taat the p i l o t  takes vlth h h  
a d  has cm tap in any and all relevant s i tuat ions.  While this d g h t  be approxi- 
mately twe far the older,  erpsrienaed  pilot, it is cer tainly a weak assqtion 
whcm applied to the begLrmer. Abili ty  to  coordinate  or to exeonte a sequence of 
@iQ- turns at a l t i tude  is  no part icular  guarantee that  the earnengeneral s k i l l "  
rill be evi8anaed-rhen the new cross  country  pilot  is nervounly  trylng t o  f o l l w  
through the pa t t e rn   p r io r   t o  a landing a t  a strange and b u y  a i rpor t .  

defining ths tasks la be included in the final certifiaaticm  flight-aheck. It 
dose thie by setting up a ser ies  of minature "job sargles" aad thus laeasures 
direat .the d i f f e ren t   c r i t i ca l  phasem of flying that t h e  pr iva te   p i lo t   ahadd be 

te perform ef f ic ien t ly  and with an adequate margin of safety.  Thilr 
m m l U  be (UL eff ic ient   type of flight-check  since the oheck p i l o t  can e w l u a t e  
both the end product - the actual t a s k  assigned the student - an8 the specif ic  

athd of test- is HaaeuTer Bo. 6, Strange Field Prooedure uTth Power and Gppo- 
s k i l l s  required La this a d  similar corplex maneuvers. A good example of this 

site M i a  Pattern. Bot only can the Examinor note an8 observe the  student's 
proficiency in the 'four fundamantals of f l ight '   but  he caa  also observe h w  well 
ths stadent can  "generalize"  the whole concept of the t r a i i i c  pattern when appli- 
ed t o  a atrange fiela an8 nsing BP uniaailiar pat tern direatlon. Airspeed and 

mortant for the cross-country  pilot a- t o   p i l o t  seeking a safe landing area 
in ea approschiag emrgsncy sitnation. 

Thie new erperimnntal  aheck attewt.6 t e  be =re r ea l i s t i c  and prac t iaa l  in 

d 

drift c m t r e l  lmet also be demonatratdl  along  with other apea l f ic   ab i l i t i es  

beoatme of its apparent and sotual praut ical i ty .  The t e s t  prements real and 
aatual  flying conditions  rather than an attelllpt t o  aasesn general flylng &ills 
in tba abetraot. 

This'job sample" t m e  of pi lot   svalast ion s h d d  appeal'%o p i lo t s  generally 

Anether e-le of combining i& the new bbansuver Blo. 7, Law Alti tude Obeerv- ing. To a considerable  extent this lllzILBuver aaaasures the or i t i ca l   e l ema te  in- 
r o l d  in the traditional 7200 tarn at al t i tude,   p lus  the pylon-6, 9-turns and 

airided attention  charaetteristic  required of the student M he carries Out the 
other lov altitnas Banemera. Of par t ioa l a r   l qo r t ance  is the addition of the 

pmm8 inspeation in anaver t o  the check p i lo t ' s  several questions. 
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IV. SuccessiveBevfsions  Control and Form -- 

private pilot  candidate, m a  the  primary  objective of the next phase of the re- 
To t ranslate  this tentat ive check vould provide a valid mseslrment of  the^ 

search  projeat. Throughout the  extenddl  series of discussions, intervieve, .snd 
try-outs that folloved the 190 cmference, a considerable number of changes, 
additions,  deletions, and mechmical rearrangemaants vere inkrduced t o  help d e  
this check an effective  instrument in t h e  air. This matter of the check sheet 
arrmgement or layout ~ 8 s  a d i f f icu l t   bu t  p rac t i ca l  problem vhich had t o  be 

new check Bad to  include a great m y  d i f f e r e n t   i t e m   t o  be checked by the Exam- 
solved. I n  order t o  be an accurate and valid measure of the student p i lo t   t h in  

as vel1 aa ratbhing the student and and anticipating any tkngeroua conditiana 
iner, who is, a t  the same time,  serving 88 a safety obserser f6r other a i r c r s i t  

follorilng in the a i r  VEE one of the main reasom for umie r tak lng  the extensive 
that the fledgling  student m i g h t  create. This question of l e g i b i l i t y  and ease of 

ser ies  of interviews and tryouts  described on the following page. 

A. Chronological Sequance - of In te rv iew - and 'Pry-outs 

the l a t t e r   p a r t  of July, 190. The cooperating indiviauals vemr 
The f i rs t  series of interviews were conducted in the   P i t t sbuqh  a rea  d u r b g  

Mr. C a r l  Davis, CAA agent, A l l e a e n y  County A l r p o r t  Mr. Roy Hope, CAA Examiner, Allegheny County A i r p o r t  Mr. Paul Bolzer, Instructor,  Miller Aviation, Butler C&y A- &. d.  W .  C a m ,  I m t r u o t o r ,  Butler  Comty'Airport Mr. Jaak Langs, Ins tmator  and Operator of the Seneca Flying Serviae, O i l  
City,  Pennsylvaaia 

Mr. Jack Lange  served BB the   f i r s t   subjec t  aad d e  the f i r s t  in-the-air try- 

tlmum sequenoe of maneuvers and the gelurfalf lyabi l i ty  of t h i s  early form of the 
out vlth ths m i t e r  as the E m n e r .  Our primary  purpose m a  t o  deterslFne the op-' .- 
objective check. 

were reprdluced and l a b l e d  "Fora A". 
' O n  tha basis of these fens interviews and the single  try-out,  several  copies 

Examiners in different  pasts of the  country. The first poup consisted o f r  
We then l e f t  the Pittsburgh  area  to  continue our interviewing  with  expert 

Mr. H. R. Bvlngle,  CAA Examiner, Svingle  Flying  Service, Columbus,  Ohio Mr. R. C .  Davis, Instractor,  Swingle Flying Serviae, Columbue, Ohio 
Mr. Poster A Lane, C k i  Examiner, Lane Aviation  Corporation, Coluabus, Ohio Mr. C.  E .  A .  Brovn, Director of Aviation,  State of Ohio, Columbus,  Ohio Mr. William Plunkett, OAA Agent, Springfield,   I l l inois 

Mr. Brown is well hewn as m active  leader in the   amrent  trend , t o k d  
greater cross-couutry emphasis I n  private fl,$ng training. Several  hours vere 
mend with Mr. Brown going over the cheak-ride fom'and discussing i ts  merits 
deficiencies  vith rempect t o  t h e  "nev" enghesis in pr iva te   p i lo t   c ross   comtw 
training. 

vaa held w i t h  Dr. Willim L H a t h e n y ,  Mr. Edward B r m  and Mr. William B r m .  ET. 
btheny ia an aviation remearch specialist   while the other tvo men a r e  esperienced 

A t  t h e  Inatituke of Aviation,  University of Illinois, a day-long conference 



A b  For00 and civilian p i l o t 6  sad Instrudors vho haw participated 3 i -h  of the 
fl ight research be- coxarctea at ths wtituta. PollclpLng thr c&erence, tvo 
trial flights vere made which suggested i a r t h e r ' r e r l a i o m  in the sequence of IM- 
m m r s  and rethods of in- tke-sb ,grading which vem InocrrporaOed in the new" For r  
B". Heat of these changes, hClhrmr, coneem themrelves v l t h  the mechanice~slrCL 
1-t of the flight-check  rather thn vith the oontent. Our experience t o  date 
indsoatsd ohat r o o t  of the people wrn in close agreement with the ~ j ~ r  cmten t  
ob the flight-oheck. 

The nod bemloplental   step vlld thr try-out " F o m  B" w l t h  ten stuQent p i lo t s  
SlrQ e f t  experislured pi lots  (six uf them held the C ~ r o i s l  l icense) at  the 
Institute of Avistion at  the Univsrnity of I l l i n o i s .  This prel imlnuy flight 
tes t ing  m a  carried  out  early in August, and the resu l t s  a m  reported as Appendix 
table P. Follm-hg this flight testing, Vorm C" UUB constructed. 

e r k  an8 habi ts  of CAA Examiners a aross-country tour va6 undertaken t o  dieonas 
the check with at leas t  ten Examiners in dffferent parts of the country. 

In beping vith the obbjective of adapting the objedt l rs  check t o  the intsr- 

A 6  a'part of this tour a p i p i t  m a  =de t o  the Educational  Research  Corpora- 
tion in Cambridge# Hsesnc+wetta, and Dr. Phi l l ip  Bulon and Mr. Philip Seapaon 
vere  interviewed. 'Phsse men nmde a number of corntractive saggastiom but no im- 
portant basic changes vare indicated in .my of the maneuvers '=king up the check. 
He vere  particularly  interested,  of coarse,in get t ing   the i r   reac t ion   to  the Eta11 
'Recognition -umr since this represents our epocific attempt  to  uti l ize Vaat 
ha8 been  1earned.about stalls, the* recognition, and the i r  recovery. B o t h  of 
theae men ham had considerable  direct  experience in "stall" research. 

The follwLng  individual6  vere  later  intervievad  during  this tour: 

Mr. R. A. C m i n g 6 ,  CAA Examiner, O i l  'City,  Pemsylvania 

Mr. Lee Bslestra, Chief P i l o t  and CAA Examiner aith Aero-Ways, Inc., 
Mr. Jack Laage, Tmtructor and Operator i n  O i l  City, Permsylvania 

Itr. Th- Metcalf, Operator sn8 CAA Exminer of the Metcalf Flylng Service, 
Cleveland, Ohio 

Toledo, Ohio 

In Toledo ve a l so  had a second interview vlth Mr. C. E. A. Brown, State  
Direator of Aeronautics in Ohio. We slso held an informal conference vith the 
f ollcnring off i c i a l s  in CAA : 

Mr. George Childress, Chief of the Aviaticm Extension  Division 

Mr. Karl E. Bwl te r ,  Asa ie tan t  to  the  Administrstor of Aviatien Development, 
Mr. Jesse D. Green,  Chief cf the Aircraf t  Utilization Brench. 

Park Ridge, Illinois 

The next interrievs  vere  held  with: 

Mr. Richard  Chaplin, CAA Examiner and Operator of the Kalecmzoo Flying 
'Senice  in Mjchigan €&. Donald B. Oanss, I M t N C t W  with q years of experience in the 6- 
training school 
Mr. C.  R. Einclalr ,  Operator of the  Blnclair  Flying Service, Mmkegon, 
Michigan 
Mr. Bbgnns A. Sponaes, CAA Exminer and IMtNctOr in the erne school 



Mr. C. J Weisbruch, CAA Agent, South Bend, I n d i m  
Mr. L. J. Cooling, h i s  Assistant, South Bend, Indiana 

A l l  of these above named individuals eve generously of t h e i r  time and nude 
helpful comments and suggestions. They also  agreed t o   t r y   t o  give  the flight- 
check  an actual  trial in  the a i r  vith one of their   students.  The reactions of 
the  parsons v i s i t ed  were quite  posit ive.  Thdy encouraged u8 t o  proceed fur ther  
w i t h  this line of research and expressed  an  understanding of t$e merltp and ul- 
t i imte  goels of the objective  tppe of cer t i f icat ion  f l ight-check.  

By the  first of September we vera   f a i r ly   we l l   s a t i s f i ed  w i t h  the  content.of 
the  flight-check and the  mchanics of its admintstration. The CAA of f ic ia l s  
concerned with  private  pilot   training and cer t i f ica t ion  were then  intsrvieved  to 
determine  vhether  they had any new ideas ur plans for changes in the  t ra ining 
program. Any contemplated change should be incorporated if possible  into the 
flight-check, thus making the final product more consis tent   vi th  CAA policies .  
These discimsions were held vith Mr. George Stathera and Mr. Bunil Barolay In 
t he   P i lo t  Branch, CAA, Washington, D. C .  We were encouraged t o  find that t h e i r  
current recommendations para l le l   c lose ly   the   resu l t s  of o m  two general  aonfer- 
ences which in i t i a t ed  the s'pscific  deveiopmental  steps in thfs  flight-aheck. 
!The current  recornendation  pending  before  the CAE! includes a -ked Lncrease in 
cross-country  training as well as a decrease i n  some of the  traditional  air-work 

mize the  t radi t ional  1800  pover-off  approach  and landlag,  subeti tutiag the power 
such as 72OOturns, S-turna, and the  l ike.  A further reamendation  vonld m i n i -  

approach norm1 landing. These changes were ref lected in the next revision, 
Form D, of our objective  certif ication  f l ight-check. 

Brief  discussions vere a l s o  held in Washington, D., C . With Mr. garSnt 

National Aviation  Tradee  Association. 
of the Airplane Owners and Pilots  Association and Mr. Charles  Parker of the 

The next  step V&E a v is i t  t o   t he  CAA Training-School in O k l a h c s s r  City. Ur. 
t e n t  uf  the cheak as well as discussing  the  specflc  ecoring  veigat  to be assign- 
T. E. Archer and Mr. Paul E. Young spend considerable tims going over the con- 

ed t o  each  item. 

B. A_ Haaual - of Instructions 

After completing  the p r e l i s b a r y  flight tes t ing  i n  August, it became apparent 
t ha t  a  Manual of Instruetione y a s  needed. A copy of the f inal  form of this 
Manual is included in Appeni$Fx section A .  Its  p r h a r y  purpose is  t o  provide a 
general  introduction t o  the n e w  type  aheck and a short   stataasnt  describing each 
mneuver, as well as 'apecif ic   instruct ions for administering and scoring  tho 
check. 

Any oheck p i l o t  using the new check for the f i r s t  t h e   m a t   a l s o  S X a d n S  

part of the   in - the-ab  use of the   object ive  f l ight-cheak.   Suff ic ient   instmtiow 
careful ly   the Manual of Instruction, but it is not  intended that the Mcaual be a 

are  included on the  check-form t o  make it. self+mffioient for any Bxarinsi who ha6 
already  familiarized hlmaelf with the inetructiona  contained i n  the Mannal. 

V. Final  Selection of Haneuvers 
8 

- - 
final form of the  expertmental  objective  flFghtCcheck? We w i l l  n o t   a t t e q t   t o  

Upon what basis do we 5 ~ b l t J . f ~  the 1 3  a f f e r e n t   m e u v e r s  included in the 

, .  
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upell a t  all of ths arepants vhiah apply, bat the f o l l m h g  section dose pre- 
sent B statsmnt of each maneirrer w i t h  s- M i c a t i m  of its unique character- 
i s t ics  apd the p m  pmpose it is intended t o  E U I - V ~ .  

Ths fol lorr ing  meuperdmiipt iolrs  should be read  concurrently with the 
flight-eheek, Appendix B. They BM pr-ily a duplicate and an expansion of 
tha material included in thm khnual.. 

Tim idea of the  rented  plane was t o  reao@ize  the fact that a pr iva te   p i lo t  
frsqueatly flies o-ops else‘s plane and has, therefore, a greater  responsibil i-  
t y  for pro-fl ight cheok. It is  mcagmized that the m e r  of the plam is a lso  
eonearned with its f lyab i l i t y  but ths iBaediate  responsibility  rests with the 
pi lo t .  The number of specific itsma thet aodld be inaluded in  the pre-fl i$ht 
chsck is, of eotune, almest l imi t less .  The present l ist  i s  s i q l y  the b s r i a  
d e c k  rlth provisions bein& mde for addi t ional   i tma  &ere they a r e  approgriats 
for  the ixtrtioullor p h n i  be- pre-ili&ted. In this maneuver the Ezminer 
rhoold ask ths student t o  report he ia making each oheak as it occurs. 

It i# difficult t o  asmess the  mortanee of the  pro-fl ight m e w o r .  Each 
i 8 s m  in the mneuvur, as vel1 an oountless others, Fi neglected, is potent ia l ly  
dmgerotm. Ae~erthelesa, OR-the-ground per fo l rance ,  such aa pre - f l i&t  aheek, 
&mmul school ,   in iornt iaa  slad aahieveant   t es te ,  and the l ike   correlate  only  

~3cesrar$ly be the only o r i t s r i a .  Certain ground Cheeks m e  actually and po- 
t e n t i a l l y  irpatant for safe private fly-.’ 

B l i @ t l ~  Ti* actpal flpins S k l l b .  Blt, in-the-air flm skill8 .hmnld not 

rentiosal fli@t-GheSk f o m ,  it is bsiieved thst t h e  draping O f  the  plane On 
Sinee this mr-al l  check rspreaents a scnswhat rad iaa l  Peparture frcra aon- 

the firmt mrmmer will enaoumga the  snalytieal  “oet‘  necessary t o  complete the 
rebt of tha f l i@t -cbck .  In othar words, the E-iner should be introdueed t o  
the “newm88’ e& this ohoak as ear ly  am possible. 

In this pre-f l i&t  aheek, it i s .no t  expectad that the  pr ivate   pi lot   appl i -  
emit will rske psny nls takes .  Most applicm%a pLll mke  tha check in the  mmer 
that they Vel% instructed. &VOl-theless, it is  MaeESarJr t o  inClUde t h i s  -0U- 
ver t o  -hasize the hpcntanae of a aareful  &.adequate on-the-ground  aheck. 

flight i n v o l v o m  ~ a m ~  taxiing, &re i n  no quention  nbmt  tholenecessity of in- 
eluding this maneuver in aheck, giving it, h o v m r ,  perhaps lese  veight thsn 
soeb of the in-the-air mneuvure. 

In. Cronuvind paks-aif 

The a+umptian hare is  $hat if the student ann mke a aatlsfaatory  crose- 

VLad take-oii. It is reoognieed that -st taka-ofis  et tsarpt  to minimize the 
wind take-off, ha probably  could have done as vsll or bet te r  w i t h  a  normal up- 

@restwind faator but,  sinae this aanuot alvsys be dam, no pilot   can realize 
sriara u t u i t y  and sufety in  h i s  flyFng without possessing the ski l ls   required 
ti4 the aroslrvind tnke-off. 

Taxiing accidents a r e  re la t ive ly  nulsrous but not .so ser$nw, Since every 
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W .  Croas-country 

'phis maneuver reflects  the  increased emphis on cross  country  training  to 
be introduced at tho p r i m t e   p i l o t  level .  'phe check  assumes, that pr io r   t o   t he  
flight, the student  vi11 have passed a wri t ten   t es t  Fn p1-N and executing the 
cross  country flight. The -ewer also assumes that considdrably more the w i l l  
be given t o  cross  country  training  than is presently  included Ln the  private 
p i l o t  training course. 

We consider the maneuver asone of the  dist lnct   contr ibut ims given by t h i s  
nev  chack. It i s  a d h u t  re f lec t ion  of t h e  job analysie infonuntion  obtained 
froa the initial study of accident  reportad the f i r s t  two conferences vith expert 
consultants, intarviews rlth experienced training personnel and fiMllg,  the ex- 
pressed  desires and viahes of p r i w t e   p i l o t s  thelnselves. 

The importance of the maneuver i t s e l f  w i l l  probably  not be questioned so 
much as vlll the  specific r ay  in which the  crom  country  flying irkills are t o  be 
evaluated. It may, uf c o m e ,  be impossible to measure a long-term f ly ing  per- 
formnee,  meh as is involved in cross country flying, within the llmits of a 75 
minute flight-chqok, vhgch m o s t  necessarily a l so  measure other skills than  just 
c r m s  eountry fljing. Hmever, it is  believed that this miniature "Job sslsple" 
w i l l  6erve as the basic  pattern for the longer maneuver which avry be necessary. 

V. Forced Lsnding 

f i e ld ,  sets up his  own pattern, and flys dorm over the   f ie ld  a t  between 70 and 
100 fee t .  Some difference of opinion exis ts  regarding the importance of th in  
llyllldnver but sFnce it is a conventional  test, r$sny p i lo t s  vi11 accept it for no 
other reason. However, i t s  presence i n  t h i s  check w i l l  be jus t i f ied  on bet te r  
grounds . 

This i s  the  traditional forced landing i n  whiah the  student  selects  the 

m a  a r e  becoaLLng an inyeasingly rare oacurrence. However, they represent an 
ever  present  potential  threat. The forced landing can be fur ther   jus t t f ied  in  
that it gives the Examiner an upporkunity to  present an emergency aoadition, and 
thua  Fntroduce  the "surprise" element. The irmgsdiate and euacessful adjuetmnt  
t o  unforeseen conditione hacs long h e n  emphasized as a necessary charaater is t ic  
of the qualifies private   pi lot .  It is believed that the various i t e m  included 

the plane under these simulated emergency conditions. 
Fn t h i s  mneuver VU reflect  the  kandidate's Judgment and ability to   cont ro l  

Doe t o  engineering  lmprmmsnts,  forced landings a t t r i bu tab le   t o  engine f a i l -  

V I .  Strange Field Procedure w i t h  Paver and Opposite Traffic Pattern - --- 
ing a semi-emergency condition (low on gas - looking for emergency laMing f ie ld) .  
While it i s  expected that each student w i l l  know in advance the rnnneuvers Fnolud- 

The maneuver thua incorporates the surprise element,' as well as ca l l ing  f o r ~ a  
ad in the chack, he w i l l  not how the f i e l d  to be d e s i p t e d  as his landing area. 

de-tration of the judgment an8 planning skllls required In cross  country fli- 

d i r a c t l m  that the  student haa been so thoroughly trained on. Since  this -u- 
ing, such as l&ing a t  a st range  f ie ld  which may not have the t ra f f ic   pa t te rn  

ver w i l l  not require climblng to a l t i tude ,  it p rov ibe  an opportunity for masw- 
lng a I P S I ~ ~  number of p i l o t  skills in a mind period of the. 

The cross  country ewhasis is reflected in this maneuver as well aa includ- 
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VII. Altitude Oboervin& 
, .  

, I  

t o  d e k w m i ~  vhsther the  student has sa ie  aont ro l   war  the plans vhile c l rc l ing  
or hspea t ing  a grouud object or area at low al t i tude .  (2radlng in this m u v o r  
should be careful and rlgoroun. 

This in also a pcnr type of p i l o t  proficiency anewer.  Its b tu ia  purpom is  

lag persannel of the responsibi l i ty  far oontinuing t o  warn agslnat lw altitude 
flm. Every ogpcrrtrmity  should be taken to   point   out  the dangers and corue- 
qsnaes of low al t i tude  f lying.  Hovever, sinoe this cant iming has been present 
in a r i r t i on  9 many years, but staasnts s t i l l  insist 011 disregardlag the safety 
of thlrsulvee spld others by buezhg  and 1- alt i tude  c i rc l ing,  th ie  test  has been 
included in the   f l igh t -deck   v i th  the st ipulat ion that it be graded vithln rather 
ti&t l i m l t a .  

Tha presence of this w u n r  in thn flight-aheck in no way relieves train- 

The present  .Bneumr  should bo more diff icul t   than t h e  t rad i t iona l  7200 turn8 
at a l t i t u d e ,   ~ i n c e  it irraludee the  divided  attention  eleaent, t h e  adJumtmsnt for 
rind drift, and the neaesaity of msintalning tight lislits at ouch a lov  a l t i tude.  

fifteen or t v m t y  minutea, it is believed that this test of Reorientation vi11 be 
am adrtitional haasm's of ths stu&nt 's   cross  &try  f ly% skills since It re- 
quirea h i r  to relocate his   pcei t lon w i t h i n ~ a  speaified period of tho, his-   set -  
ting up t h e  m return cuarne, and a p r e d i c t f a  of his  ETA. 

Since ths student v i l l  haw been concentrating on h i s  4lr-worpF for the past 

"s.t8ll Rmcqpition" to   h lgbl ight  the o r i t i c a l  p i l o t  mkil l fmasurrd by the apeci i ic  
itom in t h i m  -mer. This m u m r  pmdedea the t rad i t iona l  denolu$ration of 
the B t a i ? . s  and is gina coneiderable  Veight in  the preeent  teat  an a recognition 
of the faat that the real bager frm stalls is ih the failure to recognize the 
apgrcaoh t o  n stall. The s tdl  is tlze laat event (ahoat) in a sequenas of evepta 
ia vhioh t h e  p i lo t   f a i l ed  to repognize hi. ccapouading error. The fmue of train- 
lug ahmld be on the a b i l i t y   t o  reco-ize the approach of a tatall rather tbaa the 
di rec t  sad n c a s w h a t  . ~ ~ h a n i ~ a l  recovery aqticm follavina[ the a t n l l  "break'. 
Pralnlng in slow fm seem t o  be the Bast m y  to Increase tbe etudent's semi- 
t i r i t y   t o  pre-s tdl  a d i t i t m a .  The purpose of a l w  fly- v i l l  be defeated if 
the -war rsgreeses to  a ,eonditi& of stanaardized f ly ing  a t  (IP airspeed  -too 
far above the stalling epeed. 

Originally, ve called this manauver " S J m  Flying" but ahangad the  heading t o  

giaal .peed by cutting t h e  throt t le  &ring e l w  flight and obserping t h e  elapsed 
I n  t h i n  preeent t e a t  w dete l r iae  the abilita of the student to fly st w- 

tim until the a t a l l  n0t-y .o~otv.. -ewer incluhs tvo s t a l l s ,  both 
inn the slw flying a t t i tuaa  - me stra&at ahead an8 ths other from 8 tnm. 
~' 'Phis m a i r e  manenwr Fuust ra tes  -11 tbst the "power to is the paver 
to   def iae  the ourrioulum". It is expected and dealred that ths ent i re   t ra ining 
progar will be altered and re-oriented more alosely in line w i t h  tho type af 
mnemers iMlgded in t h i s  new objsc t iw  aer t i f iaa t ion  check.  Presumably, o m  
of ths training tia heretofore devoted t o  stall reaoveries vi11 be sh i f t ed   t o  

- 
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true ~muginal. 6 1 0 ~  flsFng w i t h  enrphasis on the several  cues  available t o  the 
p i l o t  varnLng him of his  dangerous f l igh t   a t t i tude .  

S t a l l s  x *  - 
many years. And we had, of course, a wide variety of stalls f r o m  different ap- 
prcach  attitudes from rrhich t o   s e l e c t  the ones t o  be inaluded in the  present 

neuver, the stalls from the   c lhb ing  and gliding turn8 represented  the conceneue 
cheak. I n  addition t o  the two s t a l l s  included i n  the praoeding Slov Flying ma& 

of opinion given by t h e  more thn 100 exprianced  pi lots   ass is t ing in developiw 
this  cheok. The t o t a l  pf a h  stall demonstrations  should give the Examiner a b -  
puate basis for judging this important p i lo t   sk i l l .  

B t a l l s  have been a neceesary,part of private  pilot   f l ight-checks for a good 

the "C-nts" par t  of each maneuver t o  provide a more complete description of 
the S t u d e n t  p i lo t ' s   ab i l i t y .  

'phis maneuver i s  a g o d  example of the f r ee  u s e  the Examiner should make of 

The type t rad i t iona l ly  emphasized in training has been the pmer-off  three point 
-There are many different  types of landing6 available for the private p i lo t ,  

hldhg. Hovever, Of  the pereons  interviewed  qwstioned  the  proeedure Of 
matting the  pover a t  the  point "when it m i g h t  be needed moat", namely, during 
t h e  approach sad hnding. It seemed t o  be the  ooacensu that the power-approach 
or mer-on  landFng m e  a c t u a l l y  the most colaaonly naed type by the  pr ivate   pi lot .  
Far this reanon, it i s  included Fn t h i s  check w i t h  the  croeevind and 200 it. 
Bpbc features added to  prcvids  greater evidence of the student's skills. 

banding is  a complex  and d i f f i c u l t  Bllllldunr for the beginningl pi lo t ,  an8 it 

of h d b g  skil l .  !l?~e required second landing i s  the  pover-off  up-vina appronah 
ie believed that one demnstration w i l l  not gin q s u t f i c ~ a t l y  stable measure 

within a 300 f t .  spo,t. It vi11 provide an opportunity for t h e  student t o  damn- 
S t A t t I  the necessary a(ljuat&ant t o  the wind condition and airplane landing  char- 
aaOeristics observed during the f h s t  landing. In addition it provides for d 
repeated demonmtration of the crucial  cornmoll elements  involved in n e a r 4  nll 
minse. 

XII. Second Take-off 

This is  an upwind take-off w i t h  a S h u h t d  short f ie ld feature  added. In 
order to define the meuver  more Bpecifiaally, we indicate  that  this is a short- 
f i e l d  take-off f r o m  a firm surface  necessary t o   c l e a r  a high barrier ra ther  than 
a short   f ield  take-off from a soft  surface.  Except  for this feature, the skills 
and a b i l i t i e s  measured are eeeentially  those  included in the miginal take-off.  

X I I I .  P'indL Taxi- 

that the o r i g i m l  taxi t o  take-off maneuver oarries. 
This maneuver concludes  the check and i s  just i f ied by the same argumsnta 
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TI. B C o r *  

In  ssorlng this flight-check tre are using the system of points off sipae 
this will involve the   least  aaorrnt of addition and paper work  by the check p i lo t .  
Correct perPo-ce is  not scored tat d d a t i o n s  frm the normal or cermet  coot 
thb student  points, depending upon the degree of error   or  its h p o r t a n c e  in saiety. 

box '( c.*:) . h i l a  1 point is taken off for each l ight- l ine box ( 0 ) .  Thesb libt- 
line boxes are   def ini te  - d m  grades" but not so serions or severe as the  m o r n  

tntiag a failure for that p a r t i c u l a r   m u v e r .  In other vorao, any heavy-lined, 
blaak box, vhich i s  checked by the Examlner, automatically warn tha t  t h e  student 
ha# fai led that rrrneuver. The mtndent must be checked wain l a t e r  on thin  par- 
t i cu l a r  phsae of flylng. 

Fhrcn@ont the check, correct performanae is  indicated by tb dotted  l ine 

S h m  fb heavg black box ( n ), mioh  cornto 3 points off as vel1 8s C O M t i -  

-- --- 

A student a m  also f a i l  any particular  mneuver lf he aocumulates too amy 

53neumrz (1) receiving 1 or  more check0 in black baxee and (2) receiving too 
okeoks in the light-1- boxe.. In other  vords,"there  are two waga t o  fa i l  a 

many a b c h  in the li&t-llned boxes. In either case the student must repeat the 
nmn6n-r successfully before be- aertlf ied.  

(UL over-all proficiency index. This over-all score is  siqply the s m  of all the 
I n  addition CO paclaing or f a l l i n g  each m e u v e r ,  it is important to   ob ta in  

dom.gra&s, i.e., the ligqt-lined and black-llned~boxes. In othar v o r d ~ ,  each 
student mut a 8atisfactory  over-all  score as well &a passiPg each me.neuver. 

v e m a f  the several  -ewers. If it is f q l t ,  f o r  Fnetance, that skill Fn 
A further aodi i icr t ion of the mcoring aptem vould involve the di f fe ren t ia l  

perfo-w s h d U  contribute a greater share t o  the fLnal over-all  profieieney 
aroas ceuntry flying is more important thq taxiing &Ill, then t h e  or088  country 

index 

- --- ------ - 

A s-le asthcd of saortng is desired-by everyone.  Hwever, tha i rpartanae 
of an emcurate eva laa t lm of the  student  pilot  is 80 great that it wadld be -1- 
fea t ly  unfair t o   s a c r l f i a e  any amount of proficiency i n f o m t i o n   f o r  mas088 of 
personal maoe an8 aonvtenoe on the par t  of the  check p i lo t .  Considering t h e  stu- 
dent p i lo t ' s  large lnvesbent of tfme esd lnaaey aad effort, five.ainut%s extra 
tima  spent in scoring the objective  fli&t-chec.k vbuld not  appear t o  be 8x1 ex- 
oemsive d-4. Enpealally if thim extra five mlnutes all lmprove t o  any degree 
the prediction of whether this   pr ivate   pi lot   candidste  vi11 be a safe  and ef f ic ien t  

-- 
P i l d  

VII. 'phis Check .in Relation to  Present CAA Regulations 
- ,  

by CAB t o  procede v l t h  the  research development of thio check vlthout  specific 
regard 60 currant (#A regalatimu. In &+sloping flight-check itema vhich roll lU 
aaonrately maaure t h e  reaognieed c r i t i a a l   p i l o t  s k i l l s ,  it soon b c a a  appar- 
ent that the requirements of meveral -ewers vould be in dLreet  amnillot vlth 
m n t  regtilatiom. M o r e  such a check cen be (limn videaprmad o r   r o u t h e  me, 
e i ther  the m m r s  or the  regalatloas v i l l  have t o  "giie". As an experimental 
c b c k  in-the-air t r y p d s  an8 t e s t i n g  shoald. bd racorsaanded. 

As indicated  earlier in thio report, the project  officers vere encoarsgad 
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While ve hes i ta te   to  freeze' the  content of the check a t  any polnt , eooner 
or l a t e r  it beconme necessary t o   t e s t  one particular set  of maneuvers and  item^ 
in E- more rigorom and ob@ctive aarmer than IS pr&ded by lndividaal in&+ 
V i m  and p m p  discuisioni.  T h e r e  are many different  vays t o   t e s t - the - t ea t s .  
Swmaarized in the  present  chapter  are t h e  q e t e m a t i c  attempts t o  plake BTI empirical 
examination of ths  new aheck. 

I. F ' r e l l m m  Flight T e s t k g  vith Two Oroupe of Students at Different Levels of 
!!zEziT ---- - - 

made available t o  the  project  ten  stadent  pilots thh cmplet ing the private p i l o t  
In Auguet 1950, t b  ixa t i tu tg  of Aviation at   the  University of ISLlnois 

anxiow t o  take advantage of this  opportunity-to  obtain  in-the-air  evidence con- 
cerning  the h n & h  of the check, the sequence of maneuvers, c la r i ty  of the  lnetrnc- 
t i O M ,  the   diff icul ty  level and discriminating  capcity of t h e   i t e m  and manmere,  
and flaally, and probably the  met^ i m p w t s n t  in this phase , the mecharrice of arrang- 

t o  grade in t h e   a i r  without sacr i f ic ing  the check pilot '  E functions am a safety 
ing of t h e   i t e m  on the page. It IS apparent that the flight-checak lpLlBt be eaey 

observer, 

o W 8 e .  The flight-check m e  in on* the  secord, Form B, rsvision bllt-ve welt) 

A .  problem 

The over-all  purpose of th i s   in - the-a i r   t es t ing  program VbB S b p l y  t o  
" ~ 3 n g - o z r t "  this early f o w  of the check. Yhon about half through v i th   the  test- 

more advsncd  pi lots  (250 t o  500 h o w )  t o  s e n e  aa additimml  snbJeots,  thua 
lng of the t e n   e t d e n t   p i l o t s  , ve vere  able t o  procure the  oooperatiun of e i @ t  

providing a sample of cheok-ride r e s n l t e  from a more proficient and experienced 
Bremp. 

8 preLbln8ry try-out of B h e  f l lght-check,   both  vi th   mspct  t o  the   f l igh t  wn- 
t en t  an8 the U U X ~ I C S  of pading hhe air, a s  wull as  acme M i c a t i o n  of the 
different ia t ing  value of the check. The final cer t l f icat im  f l lght-cheok~shoPld 
be d i f f i cu l t  , i . e . ,  a r e a l   t e a t  of the  student 's  maximum s k i l l  as a  private  pilot ,  
but a t   t he  E- ti- r d a t I v e Q  easy fo r  the more experienced p i l o t .  

While these vere not large group of mbjecte , they  did mahe poesible 

B. Procedrre 

Tvo experienced instructors   eened  as  check p i lo t s  anb af te r  each 

mak- notee on their c m n t s .   as t o   " f l i g h t  t-'' limitations, it Vas ROO 
flight-chock, the  wri ter   interr imed the check p i lo t  a d  EOB3t In138  the  student, 

possible t o  oontplete the entire check v i t h  each stgdent. These checka -re given 
t o  the  ten s t d e n t  pilots jssJt @or to   t he i r   o f f i c i a l   ce rb i f i cah iun  ill@ hr- 
mina tbg   t he   mva te   p i lo t  training cotme. 

t o   t h s  ill@ going over each  manewer and clarifying ths InstrPctiorm arrd pro- 
The cheek-pilot8  spent frcm 30 t o  60 ainutes  with each EtHdOnt ,  prior 

cedars8 t o  be followed. 
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3 .  Difficulty W e 1  

The mll nmaber of mbjecta  available in t h i s  pmllalmuy arperjmant 
does not pernit d e f i n i t e   I n t e r p t a t i o n a  regaxding each of t he   appmxmte ly  190 
different  items making up this early Form B of the  objective fllght-,oheuk. Fvr- 
themom, sinoe tho  tvo check pi lots  said t h y  had highly elmilfar methods and 
habits of grad-, ve nay have an addi t iona l  biasing  factor in the  data. 

A special c-nt laight be made regard- Maneuver V I I ,  Lov A l t i t n i &  
Obsembg. Them were 19 " d m e s "  mong the eight  student  pilots vho  attempted 
t h i e  -mer and 13 by the same number of cotzwxial   p i lots .  This laanewer a m -  
ently does  not disor-te uell.betveen  these  tvo  pougs. H-gTer , it shoal8. 
Immediately be pointcad out   that   th is  was a nev taak  for  both groapa. The bats ,  
am given,  do  support the bel ief   that  t h i s  p s r t i c a h r  manewer presentaa  rather 
d i f f i c u l t  taak. 

Since no objective checka lib the  present one had. been ased a t  this 

eaay for the b0 hoar student or coneiderab4 bey& his  l m e l  of ab i l i t y .  The 
level ,  we had no safe basis for pad ic t ing  whether this n e w  f o r a  vcald be too 

r e su l t s  fram these firat 10 s t d e n t s  were exaained with considerable  intereat  to 

lot appllcant. The resu l t s  carried in A p p d i h  Table F shen a satisfactory dis-  
see how wel l  th i s  check h i t  the appropriate  difficmlty level for the-pr i ra te  pi- 

tribation of both  correct perfo-ces and mistakes. The several  manemera a m  
apparently of aaff ic ient   di f f icul ty  that the snpsrfor student pi lot  =kea only a 
few errors b u t   t h e   b e h i  average wm has coneiderable  difficulty which the objec- 
t i re   f l ight-check is  able t o  dia@06e in a clear and exact manner. 

4. srmnary 

t o  the eaall nmber of cmee involved and tho fac t  that the diPferent manemera 
were t r i ed  out by varying numbere of etsdents. Yithin them llaitatim , hw- 
ever, the  data in Appendh Table F do give conclueire  erideace that thla  type of 
check c a n  discrimbate  betmen  different levels of training, and farther indicate 
vhich IBpBuverm m e  easy and which are d i f f i c u l t .  Additional poeit ire findings 
veld  the farorable reactlane of the  stlldents snd waterc ia1   p i lo t s  serving a6 
subjects, and especially the f ac t  that the two check pi lots  be- qnlte en- 

A8 a reeelt of t h i s  prellmhary t u - o u t ,  we can hava coneiderably mre confidence 
thasiaat ic  regarding the = r i t e  of t h i s  method of in-the-air proficiency ~ ~ ~ ~ l p l e .  

in the genmral f lyab i l i t y  of the check and the  expectation that the mom re- 
fined f l a a l  fom w i l l  serve as (UI accurate and valid in-the-air yardstioh Tor  
asseseing pi lo t  pmIiaiency. 

A de ta i l ed   s t a t i s t i ca l  analyfiia of these  data is not V a r r 8 n t e d  due 

11. Farnurl Rel labi l i ty  - and Validity 

T h e  continued  cocperaticm of the Ins t i t u t e  of Aviat im at the University 
of I l l l n o l a  made possible the completim of a aystematlc  experiynt t o  de- 
te rmhe  the   d i f f iaa l ty   l eve l ,   the   re l iab i l i ty ,  and the val id i ty  of the final 
form of the  experisental flight-check. It 188 recqplzed from the very begin- 
n m  of thie  project  that it w o u l d  be 'heceassry t o  - e n  in- the-air   te#t  of 
the new objectire check. M i a t e  a d v a n t w ,  the re fo re ,  was taken of the re- 
some6  of the  Inst i tute  , vhm  the  invitation  to *e these  Faai l i t ies  vas erten- 
ded by Dr. A. C. Williams, Jr. ,Director of the  Deprtment ai' Fap5hoiom in t h l m  
Ins t i tu te .  We vere padicularly fortunate in obtaining this cooperatlon, sinoe 
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other  proficienq  walnations  such as those made by Instructors apl omck  pilots? 
Yalldity Vill ale0 be Indicated If the  students make be t t e r  8comn at the end 
of trninlng than at  the half-vay point (on the  aeqnmptim tha t  the 4O-hour p i lo t  
i s  a more proficient flyer). 

3 .  Validity. To K h a t  extent do the objeative illat t e a t  scores w e e  w i t h  

B. Praosdlrre 

1. The Twenty-hour Phase 

A subjective wer-all grade given in gehlentarge terns vas ob taWd 

h o r n  of tralnlng. The objective  flight-check was then  adnlnistered by a d i f fe r -  
froa the regular ine tmator  of each  student after approximately the f l r a t  20 

ent b a t r n c t o r ,  i.e., ~omeorte rho ha8 never flown with  the stmdext  before. A t  
the cmclrs ion of the   f l igh t  thp check p i lo t  reported a subjectire grade repre- 
scmtiPg his  prnonal evaluation of ths student p i lo t '  B sHll as deroautrated dur- 

mprted ia percentage terns.  The objeotive fli&t-chechs vere mailrd t o   t h e  
I?@ the obJective  flight-check. This seuopd set of subjective  grades v i e  ah30 

p o j e o t   d i r s c t o r  in Aaslmllle, Tenneenee for aaoriag. 

Sinoe only 0- different  instrnctora wm imolred in the  fH#t 
tasting a t  the   20-ho~r  prie3, it is quite likely  that  they had Eo- prior in- 
formation  about the & d e n t  they flev with,  since croas colnparisons of sttdente 

The possibi l i ty  of irrstrnotor-oheck-pilot disouselon of e t rdents ,  progress vas 
am  character is t ical ly  W e  by inatrnctors in any and a l l  areas.of teaching. 

a come of error and contamination in the data whtah aould not be rigidly mn- 
trolled withh the limit6 in t h i s  experiment. 

dw the  flight-chock and the 13armel of Instmotiono. An are- of about t h i r -  
Before each  oheck-ride, the etndent was given an opportlmity t o  

t y  WaS spent in t h i s  reom orientation  Kith ths Checb pi lot .  
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2. The Forty-hour Phase 

A t  the en¶ of the  train-  course , the ob Jecfive  flight-check wa3 agiiin 
adolinistered t o  each  student by still a different  check p i l o t .  The s m  aubject- 
t i ve  grades vere obtained as described for the 20-hoar  phase. 

th i rd  administration o f  the  objective check v i th in   the  f irst  or second day  follow- 

day by a different  check g i l o t ,  would procridd valuable  information as to   t he  re- 
ing the final cer t i f ica t ion   r ide .  T h i s  oomprison  of  tvo  successive  checke,  each 

l iabi l i ty   or   cansietency of the  expsrimental  flight-check. Furthermore, ve hoped 
to.  me CAA Safety Agents and/or CAA d e s i @ d  maminere as the oheck p i lo t i i   fo r  
the third and final ad!xhistration.  Despite  the  crucial  nature of t heae~da ta ,  it 
was not  possible  to complete this aepect of t he  experiment. The en t i r e  schedule had 
already been delayed by the  unusually  sevem  vinter and the   d i f f icn l t iee  of obtain- 

possible   to  complete any more than f o m  of these secad hO-honr checks. 

In the  or iginal  des* of t h l e  experiment , it was p h e d   t o  have a 

ing the   serr ices  of the  CAA Safety Agents ami nOn-reEident  Examiners made it iia- 

1. Scoring  the  Objective  Flight-check 

There are  several different  vays in vhich €he objective f1ight;chisak can 
be  scored. In t h i s  experiment, ve t r ied   th ree   d i f fe ren t  methods of scoring but 

by the  objective check is " t o t a l  poiats-off." Eaoh mlstake Blade the  student 
the  simplest method and the one which best   represeqts  the  total   picture  aa  given 

p i l o t   r e s d t e d  in a penalty of'from 1 t o  3 points depending apm the serioueness 
of the error. A l l  of these  penalties vere added together  to  obtain  the  total^ 
points-off  objeotive  more. 

2. The Twnty-hoar Phase 

The objQctive  scores and the  subjective  scores  can  be compared e y s h -  

two scores  agreed  best  with  the  regular  instructor's grade of h ie  stdent. T h e  
a ted   b lemera l   d i f fe ren t  vays. One comparison  used here vas t o e m  trhich of t;iiese 

results of this colapariaon showed that the  objective  score was Just M g o d  as 
the check p i lo t ' s  grade when compared against the  Fnstmctor 's   mer-all   evalu- 
a t ion  which, in th is  case,  eemed as the  base line o r  atandard. 

were influenced by prlor information  wfth  respect  to the ins tmctor ' s   malna t ion .  

more valid than it rea l ly  is. In sp i t e  of t h i s  advantage  hmever,  objective 
If t h i a  advance inionnation  did exist, it voald make the check pilot  grade  appear 

There l e  reason t o   w s p e c t  thst the  grades aesiEplea by the check p i lo te  

1. The discnesion of the   reeul ts  of the Urbana  at* vhich  follows fa  intended 
for  readers  not  versed in the  methods and terminolom of correlat ional  and 

nsoeesary t o  deviate fram the rigorously  defined nsuage of t e r n  and concepts 
ampl ing   s t a t i s t i c s .  In preparing  this  section of the  report it was at t i m a  

which the   s t a t f s t i c i an  would de-. Tim s t s t i s t ica l ly   sophis t ica ted  Feader 
is encouraged t o  refer to   the  more complete analysis and disCuEsiOn fomd in 
Appendix - 0. 



atsasmea smsssd ae h h valld'lty  aa did the check pi lot  grade. This  E U g g e S t 8  
that if tc inatmotor  3 check p i l o t  @&ea were atrictly  Mependent,  ecoree ~ 

derived from the objective  fllght-check would provide. a bet ter   baais  for predic- 
tlng instructor gradme than vollld the snbbct lve  check pi lot  grsde. 

3 .  The Forty-hour Phase 

Again at the 40-hollr level the oheok p i lo t  grade and the   object ive  total  

&e. Thie find- givee ua -or confidence in the baeic val ldi ty  of the  
points-off soorm ah& about equel degrses of re lat lonahip to the inetIIlctor 

objective  flight-check fom. If wa mln as- thst the re la t iomhip  between the 
cbeck p i lo t  grade and the Inatmotor grade and the inatmotor  grade i s  "boosted" 
aa a reedlt of o ~ i c a t i o n  between the lnatrnctora and check pilota,  t h n  the.  
va l id l ty  of the objective  fllght-chmk w o u l d  probably be relat ively higher than 
vorrlil a coqletely  lndepedent  eubjeotive-acere aaalgaed by the cheok pi lot .  

4. Rellabl l l ty  of Subjective and Objective  Proficiency ~ a s - 8  

since the stQdent-Pllot@ went through the walaat lon procedure after both 
20 ard.40 holvs of training, we am get an eetinurte of- the consiatenoy of each 
of the eubjectlve and objeatlve  acorea by compsrlng the 20 an& k0-hour mores-for 
each indlrldeal. The ins tmetor  grade prored t o  be qaite  conaietmt  betveen  the 
two levels of training. Thie l e  not alupp.ising, ccmeidering that t b  same in- 
dividual  (instructor)  assigped both rat- t o  his ovn shadento that he had cmo 
t o  XUOT fair* vsll. It l e  libels that nnconscioas p r s o n a l  likes ard dielikee 
which -re preeent .at the ti- of both instructor walnntione bqt which wre irrel- 
evant t o  fly- proficleaoy,  acted t o  sprniorr~ly inflate the apparent amoant of 
oonaistonoy betwen the tvo seta  of ~Egades given by the s a w  inatmtor. 

Ths C h m k  pi lot  W e 6  which the  atudent  received at the  end of the 40- 
ho- of training bore virtually no r e l a t ion   t o   t ha  check p i lo t  grade aeeiped 
at the crmclnslon of 20-hours of training. U i i n g  a etadent' a 20-hour check 

evaluation ~ O a l d  result in only a 15 imprrm-t in prediction mer what One 
pi lo t  grade am a baais   for  p r d i o t f n g  w h a t  he vill do on the hO-hour check p i lo t  

could do with a oryetal-ball  or by chanoe alone'. The general rmrellabil l ty of the 
check pi lot  gnrdee is men wre apparent vhen o m  oonaiders the fac t  tht both 

on which thmlr aubjoct$trs, grade& -re baeed. Ve can only gaese as t o  har mch 
u t a  of check p i lo t s  filled kt tbe ~ 1 [ )  objeative fora. daring the  check-flight8 

lolrir voald have been the r e l a t iomhip  between the 20-h0m. and tln 40-hoar check 
p i lo t  @ea had the ohsok-flight  not  been f0clur.d e u o a ~ ~ I  the  objective l i n t  of 
manemem a d  ltemn. 

' ' I n  C O n t r U a t  t o  ths almost  oonplete b o k  of conslatency  betmen check p i lo t  
grades a t  the 20 and 40-h- levels, a l l  acoree derired from the objective flight- 
check  form  ehwed a ldlorate degree of conaistoncy. 

f O m O e  l ' -DCold  mprO8entS 8 E t @ i i i C M t  kprovanent mer the p 
A c h c k   p i l o t ' s  evaluation baaed upon ,$he results of such an obJective per- 

chock pi lot  @-&* p c e d u r a .  This is the " 
obtained  scientific  fact which a0 amount of pemomlbiaa,   subjective  opwion, or 

pay off" stat-&. It represente an 
eent, sabj ec t  ive , 

the voice of authority  can  discount. U i t h i n  tin llmita oi t b , p z v s e n t  a+udy,~there 

tnditiaaal slbject ivs  check pi lot  g n d e  in predict-  the fitmu' fbfng ability 
C(LP be no doabt of the  enpriority of the  objective m~m.ing instrauat over the 

of privatm pi lots .  Ue recognlze t+ m.T&v attenuating conditions which appQ t o  these 



data,  but i n ,  the   interest  of giving each private  pilot  a pruflciency  score,  bamd 
upon the fairest   possible  wa8we of huw he actually flies the   a i rplane,   them 

method t o  follow up with continued research and develomntal   invest igat ion.  
can  be no doubt that the  objective  perfowance  record i s  the  more effect ive 

Farther  evidence of the superiority of the  objective approach t o  private 
pilot   evaluation is  follnd in the  re la t ive accuraoy with which one can  predict 
whether a s t d e n t  v i l l  be above (or below)  average on the 40-hoar in s t ruc tm 
grade knowiag only that he was abme (or below) average on the  20-hour  check 
p i lo t  grade or   t he   20 -hm objective, total   points-off  score.  A s  ehom in Figure 
1, the 20-hour  objective  fllght-check  score affords a more accurate and useful 
too l   for   p red ic t ing  the final instructor  grade than does the aubjective check 
p i lo t  grade. 

3. Urn of Weighted Scoring on the  40-hour Objective Form 

The “total  points-off“  scores  vhich have been  described and reported  above^ 
were simply the 8- of the  points-off on the  individnalmaneuvers. A 6  such, 
they m y  not  repreeent  the optlnmm weightlng betveen  the varioas mauewew. T h a t  
is, it is poafiible that a maneuver which expertar mld agree I s  nf r e h t i v e l y  
minor  importance in over-all fly- s k i l l  and safety may actual ly  have more in- 
fluence in determtng the total   points-off  score  than saw other BaTLBmer which 
exparts w o u l d  agree is of great importanoe in flying s k i l l  and safety.  Recogniz- 
ing t h i s  pcss ib i l i ty ,  two attempts were made t o  achiave an opt- weightln& 
between maneuvers. One such attempt was very crude, whereaa the  other was EO=- 
v h t  more refined. Weither attempt  remulted in an bprmsmcsnt in the  degree of 
relationship between the 40-hm  in8 t ruc tor  grade and t h e   t o t a l   p i n t a - o f f  ,score 
derived from the  h0-hm  objective  f l ight-check forme, and so no fnrther  attempts 
t o  employ weighted  scoring  procedures were carried cut at t h i s   time. Thle  entire 
weighting  procedure r e f l ec t s   t he  assumption that some manemere should cormt mom 
than othere. However, some p i l o t s   f e e l  that since any maneuver i s  potentially 
dangerous if inproperly done, a l l  maneuvers ahodd be given equal weighting. 

Objective  Flight-check  Score 

8$ m e m e n t  

Subjective Check pilot  Score 

64$ Aperaent 
- 

FIm 1 

Accuracy v i t h  which one can  predict whetlaer a studentCwill  be 
abme (or below)  average on the 40-honr instructor  grade how- 
ing only tha t  he was above (or below)  average on the 2O-hOur 
check p i lo t  grade or the 20-horn objective  total   pointe-off E C O ~  

- 
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(1) There nay have been no rea l  improP0-t in proficiency, i.e., perhapa 

the student has learned a l l  he will by the tims he'hss ccrmpleted 20-horn of 
training. - 

(2 )  The evaluation  pmceduree m y  be so crnde that they do not  detect 
o m s  i n ,  performance efficiency even thoagh  they are present. 

If wi th  inarsa5ing levels of practice or training we do not find a c o r r e n p d i n g  
improveimt in proficiency grades o r  sooren we v o a ~  certainly  suspect that e m -  
thing vas  vrq with our  evalnation  procedure. 

Certa in ly  the second of these  possibi l i t ies  would be the  more ~ a s Q n a b b .  

revealed that in each  case  there was a significant increme i n  the  averaip perfor- 
An analysis of the result8 of both  the  subjective a d  obdective mores 

mmce grade or  E C O ~  of the groug between the 2OMour adt 40-hour evalnatione. 
Hapever, it should not be mmmed that  increased  etadent prof iciencr vaa the O& 

factor  vhich could have produced this   dif ference.  In the  case cf the two mbjective 
grades, it is  possible that tha instructom and check p i l o t e  aesignod the i r  m e s ,  
at leas t  in part, a c c o n i i q   t o  a iraBe of reference in vhlch It vas 'expected" 
that a person vi th  only 20-hours of training could not p e r f o m  above a certawin. 
l eve l  -- or conversely, that perem v i t h  40-horus of train- cw;Ld be ex- 
Wctea" t o  perfoim a t  a level  superior t o  that of a person with 20-hcmra of. 
training. T h i s  tendency, if present   a t   a l l ,  probably  operated m a t  m t r o n g 4  
in tb  a w e  of the  instructor m e s  sinoe for any'given student  both  the 20- 
h& end 40-hoar instractor  gradea were assigned .by the acrme pereon. It is inter- 
est ing t o  note that the pooreat inetructor grade a t   the  40-hoar lwel i s  s t i l l  

which different  persona made the 20-hour Md 40-hmu. eyalnaklone,  there vas a 
f ive points above the  highest of the 20-holu grades. For all othar grades, i n  

reasonable -ant of overlap between tbe  beet 20-hoar grades and the  pooreat of 
 the^ 40-hoar grades. The greatest  amwants of overlaping were found in thc C M ~  
of the  ob;)ective measurea in which the rater'a  a  expectation8 regardm 
the h e 1  of prfo-ce which the  student ' a h & h  w o u l d  hare minim81 in- 
fluence. 

III. A - Smple of Opinion br  Field Workera - - 
1. The Purpose 

It i e  important in the developmnt of a nev check l ike  the  present olyf t o  
avoid the potent ia l   b ias   that  can result from a  too l u t e d  contact v i t h  pereome 
i n t e n s t e a  in aviation  research and mattera of training policy and stardarde, 
avoiding thas, the  healthy  oomter-acting  inflynce of inaividaaln working and 
facing  the actual  problem of private  pilot  training and examining in the field. 
These p.reona have had vide and extensive experience v i t h  of the problem 
faced in developing t h i s  check, and it vould be ertremely short-sighted  to over- 
look their potent ia l  and roopsrative contributions t o  t h i s  project. Since  the - 
CBA SafetJ- Agents, deelgnated Baminere and t h e m a d  Base Operators  Inetrnc- 
tora w o d d  be among the   f i r s t   to   rece ive   the  check, i t .is highly inrportmt %bat 
they be given a prior opportunity t o  express their   poeit ive and negative  feel- 
ings twani the  vhole  Idea in general or t o  any particular  aspect of the experi- 
mental  check. 
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h e  of the main reamna was probably the  short   intmnal between receipt of the  

Ye werm disappointed, but not surprised,  at  the -11 number of ret-. 

had from two t o  smmn days time t o  make the i r  Co8mentE. In a i e f f o r t  to  receive 
questionnaire an8 the  deadline  indidated for i ts  mtarn. However, moot pemaas 

a greater number of repl ies ,   the  AOPA off ice   mi led  a follow-up post oaml en- 

March 1. However, t h i s  second appeal  produceConly  10  additional returns. 
cowaging mom ret- and indicating  the extended deadline f r o m  F e b r w  1 t o  

b. General Reaction 

On the b a s i s  of the s p c i a l  c-nts and l e t te ru ,  it w m  goasible t o  make 
s o m  identification of the  over-all  reaction of the  respondent t o  thin type of 

about any of the check (or the whole idea in gsneral), which might help ua 
develop  betOer methods of private  pilot  oertlficat%m." Of the 90 repl ies  re- 
ceived, 33 i d i c a t e d  no general  reaction. They e i ther  left Item ll b h a k  or W e  

replies vere definitely c r i t i c a l  of the'whole idea of objective f l i g h t  testing, 
some s p o i f i c  a m n t   t o  a particrilar,aepect of the cbck .  Of the re€%¶inlng, E t r  

while 47 appeared t o  be favosably disposed t o   t h i s  approach and rangad from mild 
t o  e t m n g  encouragemnt. How accurately  this   ra t io  of alatoet eight t o  me in 
favor of t h i e   e rpe r imnta l  check mpresente  the larger popdlation is, of coarse , 
a aatter spoonlation. If the  general  principle i s  t rue  that  in  qaestionnaire 
studies,  ne-tive replies are eas ie r   to   ge t  than goaitive  replies,  then k h i ~  
proportion can be taken 88 strong  evidence in favor of coatinned efforts t o  devel- 
op mom objective  types of private   pi lot   cer t l f icat ion.  

flight-check. Item ll l~Sad8 80 f o l l m !  "I% t h i s   a p c e  add Sny othor c m n t n  

C. Results the  Specific Questio- 

Appendh Table H. The replies  are dosaribed f a i r 4  well in the dif?'erent cat&- 
goriee  l isted d e r  each of the eleven qnestiona.  those " speci&l cOemmts" 
are inclrpded which are not w e l l  ropmsented by the  different  categoriee. 

The Z'Oplies t o  ths eleven qWEtiOll6 asked irr t h i s  SWOf OUTied in 

in sequence are 68 follwa: 
The maJor interpretation given t o   t he  replles t o  each of the  eleven qneestions 

'1. Are som of these manewera unnecee8 EO far as private  pilot  ski l l6  
am concerned? If so, which ---3 01108 wo you drop  out and for w h a t  
reasons" 

Sirty-five of the 90 responaente  indicated that a l l  of the maaeFmurs were 

would not be adequately  teated in this limited check and fire were conaernsd 
imprtarrt and that none should be dropped. S t c  believed  that  ths cro#e-oouut- 

about the dangerous habit8 m o o w a g e d  by the lw al t i tude maneuvers. 

"2. What different  tm of maneuver would you like to see i a o l r d e d  in t h l s  
cheakt If yon hnve a suggestion, 'ahoy ua what e p c i f i c   a b i l i t i e s  
should  be  observed and &ed. In other vorde , w h a t  important skiU 
or a b i l i t i e s  am not  adequately  covered by this checkf 

considerably 8018 emphasis should  be placed on the "Inawledge" elements imolyed~ 
The category  vith  the hrgest elngle nmber of comemts eaggested that 

in  private flying. The Manual of Inntrucrtions eiarply s t a t e s  "Prior to   the fllght, 
the  student w i l l  have p e e d  mitten t e s t  on p h a n h g  and ezecntlng  a  cross- 
country flight." Saoh a t e s t  should be developed and given oonsiderable emphnaia 
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type though moat of the conventional Land- wem i nc lded  in the l ist  of types 
A. T b  Cr08s~ind landing wa8 l i e ted  nam frequently  than @-W other s i n g l e  

which 6hhOdLd be included ir. t h i s   ce r t i f i ca t ion  check. 

B. It was par t icdar ly   in te res t ing  t o  note how  man^ reeponiente belisvd 
that  t b e  or more landlnge should be given in the final cheok. 

'8. H o w  i q o r t a n t  is  it t o  limit th is  cheak-ride t o  OPB h e ?  

Most of the  respondents  believed that there would be no &vantage t o  limit- 
ing the cheok t o  one hour. The tvo =in reasons given for the  ti- lMt , hw- 
ever, were the cost and fatigne  to  the  student.  

" 9 .  W h a t  special   d i f f icul t ies  wonld ogcur in the w e  of the preeent  check, 

air t r a f f i c ,  and the like?)" 
in your part of the countryp (For axample, mountains,  congested area, 

Bone of the  resgor&mte said that it would be impossible t o  give the  croas- 
oountrg  check in his part of the  country. However, in cer ta in  a r e a  8- acdifi- 
oation in the maneuver conditione woald have t o  be pernit tea.  

" lo .  Please giTe UE any saggesticma as  t o  how t h e  check mlight be modified 
t o  meet your local  conditions." 

meet the apecial   terrain sld weather  conditione. 
T h e  epecial  comptents lllaatrate  the  adjnstmente which w o u l d  be needed t o  

"ll. In th i s  space add any other colmnents abont eny part of the check (or 
the whole idea in general) ,  which might help us &erelop be t t e r  msthcde 
of pHvate   p i lo t   cer t i f ioa t im."  

35 . Those E p e O i R l  COmntE  are  intometing in that many O f  them I W f b O t  tbe m- 
T h e  rep l ies  t o  this question have already been discmeed prepiouely on page 

capondent' e 'philosophy" of private   pi lot  training a d  flying. 

Ye developed the  Tery dsf in i te   fee l ing  ha- read cmd analyeed the 90 
qaeetionnaire  returna that throughout t h i s  oountry  there are a great many i n t e l l l -  

and cer t i f ica t ion .  S a 6 o f  the reglies shoored nothing  but a negative and hos t i le  
gent p i l o t s  who are  eophirrticated reganling the oruaial problems of t ra ining 

a t t l t nde  and others mre too  lavleh and. m c r i t i c a l  in t h e i r  praise. But for the 
l a O S t  part the questionnaire seemad t o  acc-plish its purpme by EtiRldBting 
respondente t o  think care- about the  basic  problem  involved in 8 flml cer t l -  
f icat las   f l ight-check.  A t  l eas t  25 of the  respondents  mote accompanying l e t t e r s  
p r e e e n t w   t h e i r  views and supporting arguments. In general, t h i c  questlonnalre 
survey confirmed our basic  bypotbeis that tha f ie ld workers mpresent a potential  
pool of expert advisers whc stand in a k e ~  position t o  make th i6  en effeotlve check 
in actaal  operation or t o  c-se i t s  diareal failure. 



I. SrOparJ 

program, the Amrican  Insti tute fgr Besearch has undertaken  the  develment of an 
As a specific  contribution  to  the long raage CAA aviation  aaiety  reasarch 

objective  proficienoy check for   p r iva te   p i lo t   cer t i f ica t ion .  '.me single and m e -  

n n t  and evaluation af the c r i t i c a l  sk i l l s  necessary  for s a i e  and eff ic ient   pr ivate  
d is te  parpose is t o  clewlop an objectire,  flight-check  vhiuh  vi11 m o v e  the  mensure- 

f l Y F n e .  

In a preliminary report already published, Pour i n i t i a l   s t e p r  are s m w u i z e d .  

1. Tbe reviev of the relevant, l i t e r a tu re  and research whudier dealing vith 
objective mmm~re~ of pilot  proficiency. 

2. An exkensive analyllis of the 19kT aooi&ant reports for private   pi lots  
made ae a put of t h e  first job  analysis. 

C O M ~ t a n t O .  
3 .  A tentat ive job analgsia forrulated by a panel of erper t  advisers and 

k. A rough draft l i s t l n g  of the namewere and specific item whiah night be 
included in an objective check for measuring the c r i t i c a l   p r i v a t e   p i l o t  skills. 

Aiter a t6mparuy lapse, the project ras , ro-8ct ivated by the Eeewush Divi- 
miom of CAA in June, 1 9 0 .  In a second  aonierence af the  aBviaers, it was agreed 
that the final flight-check a B d d  e m h i m  tvo major types of private f l y iq :  
(1)  pleasure flying arm tlae h a e   a i r p o r t ,  mtd (2)  arws-country flying. 

The galding p r i w i p l e s  oatlining the preeedme to be f o l l w e d  nre hsstaslly 
thare kam t o  be isportant in any type of sc ien t i f ic  testing prap-er  centered 
nroupd the bmsn variable. Certf+in general barriem exist  re-tive t o  .pi lot  flight- 
cheokiag.  Traditionu and convention@ ~pll beat ba ret bg preeenting empiriesl 

f l i gh t - ab&.  
e v i d m e  either s u g p o r t ~  e? *ayw the value of an objective  aertif icntion 

by & -is of accident  reports shwing in an much detail as pasaible the, 
partiaular pilcbt d e f i c i e ~ b s  and aoaditions of f l ight   vhich are m a t  l i k e l y   t o  
lead to trouble. Aa extenailre and continuing me, .as : d e  of the available qprt  
aviation researoh psraoansl aa well M experienaed  private  pilot  EIlutinerr and 
mupervisors In t h e  f i e l d .  

A c r i t i c a l  Job analysis is  the ascosaarg first step.  Thie vw aocaplimhed 

The rain purpose of an objeotive  flight-check is  t o  help  the check p i l o t  vrke 
a detailed and disgncatic  evaluation of the private  pilpt   8ppliOMt. It ISCCQL- 
p l i s h s  i t a  purpose by providing a stable  and w e e l  upon rtarrdard W i n r t  vhich 
the perf-ae of the etadent  can be ansessed. 'phis consistent aad objectivm 
fram of reference is actual ly  the pooled and cablned j m e n t  of a large number 
of ~erper t s  and qual i f ied Exaainers an& check p i lu t r .  
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The pert icular   character is t ics  of this type of check, a16 as~-fofl%w'm: 
. .  

. .  ~ 

1. Unif O W  S t d E  
. -  . .  

- . .  - 
2. On the spot  recordings 

3 .  Efficient  description 

4. Objective item6 

5 .  Clearly def ined tasks 

6. Consistent measurement 

7. C r i t i c a l  caanponents 

In  the ranking of c r i t i c a l   p i l o t  sk i l l s ,  the pr ior i ty   pos i t ion  of " j u m e n t "  
is  reoognlzed. 'Phe Crucial  question i s r  Hov do Ye knov whether or not a given 

the  student did or said. The obdective  flight-check, just l i k e  the subjective 
student has good judgment. The 8988er m u s t  cme from sanething ve obraerved that 

check p i lo t ,  attempts t o  evaluate "judpent" though the former does it by re- 
cording  the a o t n a l  performance of the s tudent   in  flight. G o d  judment means 
good performance, and poor judment, poor performance. It is the performance 
ra ther  than the inference that the  objective fli#+check Fntends t o  measure. 

The content of the  objective  flight-check m u s t  be defined by the skil ls  

But rather  than following the t rad i t iona l   pa t te rn  of tes t ing  skills in the 
and a b i l i t i e e  conaidered m o s t  important for safe and eff ic ient   pr ivate  fly-. 

abstract ,  e.g. (gl ides ,  turns, and stalls), maneuvers are drawn up i n  t~~ 
of minature "Job smplea". This is  believed t o  be a more r e a l i s t i c  and 
prec t ica l  approach  since it measures t h e   c r i t i c a l  flying skills in the context. 
of an actual  and important  flying  situation in which the  private  pilot   should 

measures t o   t e s t   t h e  maximum number of specific skills v i t h  t h e  m i n i m u m  nmber 
be canpetent.  Furthermore,  the  principle vas folloved of cmbining several 

of maneuvers. The Low Altitude Observing is  a &ood exanlple of a r e a l i s t i c  
PLLuleuver based on such a canbination. 

Another principle  recognized in deciding on the content of the objective 

vorking in the field of pr iva te   p i lo t   t ra in ing  and cer t i f ica t ion .  On t h e  basis 
flight-check was t o  maintain continuous and intimate laison with  persone  actually 

of a large number of personal in te rv iew,  group discussions and sane prdiplinary 
in-the-air try-outs,  the f o l l w l n g  maneuvers vere selected  for   the final form: 

1. Rented a i r p l a n e   p r e - f l i p  check 

2. Taxiing t o  take-off 

3 .  Crossvind take-off 

4.  Cross-country 

5. Forced laqding 

6. Strange f i e l d  procedure v i t h  pover and 
opposi te   t raff ic   pat tern 
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or l a t e r  it beacuer neeoenrary t o  test orm particular set of maneuvers and item 
While we hes i ta te   to   " f reeze"  the cmtemt of the check a t  point,  sooner 

vievr uul grm discwricnu. Three rysteast ia   projects  vere undertalcen in  making 
i n  ame more riganons and objactive m e r  than is proridsd by individual  inter-  

this a q i r i o d  emninsrtion of  the nev cheak. 

The f i r a t  w w  a ser ies  of in-the-air checks vith 10 s tudent   pi lots  naar the 
4 0 - h ~  level of training. l%s r e su l t s  vem ccPgared vlth , t h e  objective-cheek  re- 

flyiq t h e .  An itom analysis *aa t s d e  ' t o  determine t h e  relative d i i i i c n l t y  of all 
cords of eirplt more experienced  pilots, c-rcial p i l o t s  or the equivslent in 

item in the check. The data shoved a marked and consistent (vlth the single ex- 
ception of the Pre-f l ight  check) differerne in favor of the advanced group. This 
p r e l h i n a r y  try-out  also led t o  a mood ncmy w o v e n e n t a  in the 'aechanics", thus 
ding t h e  f m m  much essier t o  f ollov and grade in the a*. 

Aviation a t  the Univerrity of Illinois. hrenty-five.  atudents  remised  the  objsct- 
ive check at  t h e  2 G h m  level of training and will at  the end of the  aourse 
(40 hours). The regular imtraetor fo r  eaah  student t-d in a aubjective  per 
sent @=de representing the over-all proficiency of the  student a t  both the 20 
and t h e  k0-hour pert&. The objective checka vere  given by a different  inetruc- 
t o r  r h o  also reporteda  subjective  grade  indicating his  evaluation of the student's 
a b i l i t y  M demonstrated daring the  check-ride. A conpariaon of the   different  
s c o ~ n s  indicates that the objective  "total-points-off'  score agrees vith the ii- 

a t  both levels of trciining. .It wan also found t h a t  the rank order proficiency 
s t ruc tor ' s  grade as vel l - .as  does the check. pilotwe  subjective grab. This vas- t rue 

among t h e  25 student6 as deterslined by the check pilot 's   subjective  overall   score 
at  the- t ime of the 20 hour  check, bears pract ical ly  no re la t ionehip   to   the  rela- 
t ive  profiaiency ranking shown by a di f fe ren t   se t  of check p i l o t s  a t  the 40 bow 
level. This meam that t v o  equally qualified nets of cheak p i l o t s  do not agree as 
t o  vhich of the  25 student  pilots  are the best,  the  average  or  the  bel- average 
flyers. On the  other hand, the agreement between the 20 and 40 hour objective 

posit ioM within the group of 25 student  pilots  did  shift  considerably since saae 
scores was considerably  better, though, M vmla be expected,  the rank order 

gram than did others. The interpretat ion i a  made that v l t h i n , t h e  l ir i ts  of the 
of these young men made  mora rapid  progrese in the last half of the  t ra ining pro- 

present study, there can be no doubt of the  superiority of the  objective measuring 

future   f lying abi l i ty  of privaCe p i lo t s .  Many attenuating  conditions  apply t o  
instnment  over the t radi t ional   subject ive cheok p i lo t  grade in predicting  the 

these data but it i s  believed that i g  the intereet  of giving  each  private  pilot a 
proficiency  score, baaed upon the   fa i res t  possible -sure of hov he actual ly  flies 

The m o s t  erteneive  teEt-Of-the-bEt vas a l s o  cmrried  out a t  tbe I a e t i t u t e  ,of 
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the  airplanb,  the  objective performance record is the more effective method t o  
follow up with  continued researoh and developnental  investigation. 

The f i m l  systematic  study was based on the 90 returns from a questionnaira 
ma~iled t o  CAA Airmen Safety Agents and selected members of AOPA. It is recognized 

faced  in  developing t h b  check  and it would be extremely shortsighted t o  overlwk 
that these persono b v e  had vide and extensive  experience  with many of the  problem 

t ions were "open end", requir ing  cding of the  replies.  'By a r a t i o  of eight t o  
the i r   po ten t ia l  and cooperative  contribution to   this   over-al l   project .  The ques- 

one the replies  indicated a favorable  att i tude toward the  continued  develoment of 
the  objective  type  certif ication check. The idea of greater emphasis on cross- 
country  training was par t ioular ly  wel l  received. 

11. Recoarmendationa 

work  done on th i s   p ro jec t   to   da te  is singular and clean-cut:  continued  refine- 
The principal  recotmendation  groving  out of the  research and  developmental 

ment and improvement toward the  goal of using an objective  flight-check  in  the 
f ina l   ce r t l f i ca t ion  of pr ivate   pi lots .  

jective.  Th ia  new Check i s  in   c lose  to   f inished form and fur ther   tes t ing in the 
f i e l d  w i l l  provide extremely valuable  Information,  especially  with  respect t o   t h e  
primary  purpose of predicting  safe and eff ic ient   pr ivate   pi lots .  For example, if 
t h i s  new check were administered  either  officially, or on an  experimental bas a ,  
t o   a l l  new private  pilot  applicants  during  the.next twelve months we would then 
have available a p e m n e n t  and diagnostic  record of each of these nev pf.lOt8 t o  be 
used la te r  as the  basis f o r  analysis if and,vhen~any of these new p i lo t s  were in- 
volved i n  an aocident.  This  type of comparison  between the  flight-check perform- 
ance and l a t e r   s a f e t y  8s a p i lo t  i s ,  of course ' the   ideal  and pe r fec t   t e s t  of the 
va l id i ty  of any certif ication  f l ight-aheck. Thin long range research program is 
obviously  the most important  next  step. 

Continued research development i s  a necessary  prerequisite  for  this final ob- 

i n  Chapter Four of th i s   r epor t .   I n   t h i s  next  study,  the main purpose would  be t o  
Another  valuable  project would be t o  repeat  the t n e  of experiment  described 

possible wing as check p i l o t s  CAA designated Examiners  and CAA Safety Agents, who 
obtain  inde  endent check r ides  on two successive  days (or a8  close  together as 

m e  students   to  be used in  the  study would be those  completing  the regular 40-hour 
should be made available for the  particular purpose of coslgleting this  erperlment. 

p r iva te   p i lo t  training course  (probably a t  the   Ins t i tu te  of Aviation,  University 
of I l l i n o i s ) .  Since the checks would be given in immediate succession, the exper- 
iment would provide  crncial   data  relevant  to  the  reliabil i ty of the new objective 
score. 

-F-- 

obtained  regarding  the mechanics of conducting  the new objective  flight-checkj t b  
In   addi t ion   to  this baaic  finding,  considerably more information  could be 

determination of the  best   scoring system  and the performance limits t o  be estab-. 

and the different  maneuvers. 
lished; plus additional data regarding  the  difficulty  level of the  specific items 

paper and p e n c i l   t e s t   t o  be nsed in connection with this obJeotive  flight-check, 
A large  proportion of our qnestiolmaire  respondents indicated t h e  need of obtain- 
ing a more accurate  picture of t h e   p r i v a t e   p l h t   a p p l i c a n t ' s  Bnovladge and M o r -  
mation about  the  relevant  conditim  involved in private  ptLot flyfng, such as 

The final recmmendation is t o  encourage the continued  developant of the 
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wa?J!mr, navigation, r&io pro&mtis,  'fM& p l d ,  xetghtn and lcndingi, fuel& 
an& equipent ,  and, &f aouiss, the basic nechaniaal inforaatioh,neceseary Tor 
oafe pre-flighting and in-the-air  aperation. 

~~ 

As suggested above, a l l  of thebe reciknrsnded follow-up studies' are  dimcted 
toward the final goal of u a i n g  an objeet.ive f l i g h t - c h a k ' i n  'We final cer t i f ica-  
tion of ,the printe pi lo t .  This vmld be ah i a p o m n t   h c i s i o n  and should' be 

the superiority of this new procedwre. Eewral remarch phases nuggeeted a- 
supported w i t h  a l l  the necessary sc i en f i f i t  and empirical widenee to'demonatrate 

born should provide th i s  atlditional supp&ing iniorsatiqn and evidence. 

A final statement is directed toward the thousand4 of profeasional 'p i lots  
operating under the general Jurisdiction of CAA and in vhoae i n t e re s t   t h i s  d m  re- 
search developaent has taken place. Ve vlev the research and deve lopn t   r equ i r -  
ed by this new type of flight-check aa but one example of an effective and pro- 
gmsaive s t e p   t o  eneonrage and emand private   pi lot  activitr by increasing  the 
safety,   prdiclency and pleasnts of t h i n  v i ta l  group of Amorican aviation  partic- 
ipMt41. 
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ABFIICAA 1IE’PI”E FOR FIBEARCH 
413 Morewood Avenue, Pittsburgh 13, Pa. 

ftir Research  has  been working on a nev type of pr iva te   p i lo t   cer t i f ica t ion  
flight-check. A copy of t h i s  experimental check  and a Manual of Instructions 
is attached. 

For more than a year now, under the  auspices of CAA, The American Ins t i t u t e  

This  cheok, a s  it now’stsndkx, repreedots  the  cooperative effort of quite  

both  students and experienced  pilots but the next crncial  phase^ of t h i s  re- 
a large nmber of expert   p i lots  and Examiners. It has  been f l igh t - tes ted   v i th  

search  project  requires  the  caments and crit icisms of a large but  selected 
sample of pilots,  experienced in t h e   f i e l d  of pri*t.e p i lo t   t ra in ing  and c e r t i -  
f icat ion.  

Beforw answering the  questions, however, you should h o w  that it is our 

most important for the pri-wte  pilot .  We vlew the  private pilot as  a man who 
purpose t o  include i n  the ,check those maneuvers which would t e s t  the s k i l l s  

i s  capable and anxious t o  use his  plane for cross-country flying as  well  as  
for pleasure flying around h i s  hcme airport .  With emphasis put on these ob- 
jectives,  private  flying  can be encouraged  and  expanded beynnd i ts  current 
level .  

ine  each of the  check-ride maneuvers along v i th   the  Hanual of Instructions.  
The  Manual is intended t o  ansver m o a t  of the  qnestione yon might ra i se .  

Bead the f i r s t  half pf Page 1 of,the Hanual of Instructions.  Then, exam- 

Having looked over the  entire  check-ride,  please  state  briefly your cpin- 
ion  regarding  the  following problem. 

1. Are some of these maneuvers unnecesearg so far a s   p r i v a t e   p i l o t   s k i l l s  
are concerned? If 80, which ones would you drop out and for vhat 
reasons? 

2. What different  type of maneuver  would you l i k e   t o  see included i n  this 
check? If you have a suggestion, show us vhat   spec i f ic   ab i l i t i es  
should be observed  and  graded. In  other vords, vhat important s k i l l s  
or abi l i t ies   are   not   adequately covered by th i e  cheak? 
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n8newers s h d d  ba #cared. Please give tu your onggsstionr. Bead the Iliatarial 
Pilots d l f h r  in their O~IB~O!LE (LE to  hcslr the item ding pp the different 

under Bcorin(6 on Page 6 of the Manual. 

3. In your opinion, h m  should t h e  final grading be MdeP 

A.  B h d d  every mateurn? be passed or rhould a total ucore on the ezit.im 
cheuk-ride d ~ t e m i ~  finai certifioatlon? 

B .  Should oome of the maneuvers be veightad more than otbm in deter- 
m i n i n g  final level of profici~aayt If so, rrhieh mme? 

C . Do you think we should ohang8 the more value for any of the itern 
(inaicated by the "dots")? L i s t  your suggested chmges in this 
spsce . 
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Sore MZaitioasl problems are1 

6. Should this type of check  include the forced landing? 

7. mt t3-W oi landings m e  moat important fo r   t he   p r imte   p i lo t ?  Hov 
landings should be given with the check? 

8. Bov important is it t o  limit this check-ride t o  one hour? 

9 .  Uhat spec ia l   d i f f icu l t ies  voula occur in  the  n m  ef the  present check 
in your part of the country? (For example, mountsine, oongested area, 
air t r a f f i c ,  an8 the like?) 

10. Please give lls any euggestione as to   hor   the  check m i g h t  be modified t o  
meet your local  conditione. 

11. In t h i s  space add any other emments a>out any part of the cheok (or the 
vhole idea in  general),  vhich m i g h t  help u8 develop bet te r  methcds of 
g r i w t e   p i l o t   c e r t i f i c a t i o n .  



W e . ~ o i s t s  %hw tias an8 effort called for  by t h i s  quemtioanaira  but can 
*inlc oi no other feasible way t o  receive t h e  honert opinions of experienced 
p i l& dlreutly aonuurrmd vlch private pilot training and oert i f icat ion.  We 
f e e l  k t  thi. is M inportant problea and hope you rill give ut% your coopers- 
tim and return - this gaestionnaire  to: 

Dr. Btanford C. Eritksen 
American Institute for  Research 
413 Blorevood Avenue 
Pittsburgh 13, Penrrsylvania 

m e  deadline for returning i s  February 1, 19%. 
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P i l o t  Behavior Frequency of Behaviors 
Juaned t o  be - 

PrlWlrY Cause Secondary Cause 
I. Carrying Out  Check and Preparat ion  for   Fl ight  

1. Uade inadequate or no check 5 
2, Failed t o  aheck fuel supply and valves 3 
3. Failed t o  run-up engine 1 
4. Failed t o  check s t i ck   t f ave l  
5. Failed t o  check or ad3uat trima tabls  1 
6 .  F'ailed t o  check carburetor  heat  control 
7. F a i l e d   t o   s e t  brakes 1 

9. F a i l e d   t o   f a s t e n  or unfastened  safety  belt 4 
In. Failed t o  set   or   misset   a l t imeter  2 

8. Hisset   f laps 7 

11. Failure or  Lack of S k i l l  in Handling Controls 

2.  Failed 01- was t oo   l a t e  I n  applying 
1. Fa i l ed   t o   c l ea r  or neglected engine 

3. Selected ymng propeller  pitch 
4. Applied  excessive back pressure on at iak 
5. Fa i l ed   t o   s e t   s t ab i l i ze r   p rope r ly  
6 .  Fa i l ed   t o  sat br"adjust  trim  tabs  properly 

8. Applied or cloeed  thrott le too abruptly 
7. Jammed rudder 

10. Failed t o  adjust or vrongly adjusted fuel 
9. Eeld controls in extreme poaition 

11. Inadvertently lowered gear 
valves 

12. F a i l e d   t o  raise geBr 
13. Actuated vrong controls 
14. Applied  brakes  too hard or rode  br&es 

carburetor heat 

111. Xstimating  Altitude  or  Position of Plane 

12 

22 
1 
5 
1 
1 
1 
12 
1 

10 
3 

3 
6 

1. Misjudged a l t i tude  6 
2.  Hisjudged dintance t ravel led 1 
3. Misjudged distance t o  obstructions 1 

IV, Maintaining Lookout 

6 

28 
h 

12 

2 
1 

1. F a i l e d   t o  survey t e r r a i n  for obstructions ?9 
2. Failed t o  make a clearing  turn  before take- 

off 1 
3. F a i l e d   t o  observe  approaching a c f t  26 
4. Overtopk a c f t  i n  f l i g h t  path 3 
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- 
A p p d l x  D (ConM.)  

17 
1 
2 
3 
1 

2 

2 

3 
s 

30 
1 

17 

1 
1 

8 
1 



FBXQUElCY OF ACCIDEWR? IB FATAL 6ERIOUS IBlJURY TO PERSOUHXL OR IH 
TOTAL DESTRETION OF AIRCFXTT (WITHOE" IAJIJRY M FEiSOlWSL) GROUPED BY THE 

MnffETmEa~ R1 WaICH m y  occo[BRED 
(1%7) 
A-1$3 

Operationkl Phhse, Sub-Phase, and 
Maneuver Cy. Ph. Sub-Ph. Banewer 

Frequenc~ies 

I. pBE-'EABE-m 28 
A .  Visual Check and Prs-Starting 28 

1. BisPal  check 1 
2. P r e p a r a t i o n  of acft and apt for flight 3 
3 .  Cockpit check and nm-up 19 
4. G t a r t i n g  1 
5 .  Pulling prop 3 
6 .  Boarding ac f t  1 

11. SIAXIIrn 
A.  To Take-Off 

2. TaXiFng 
1. Poditioning acft 

1. Taxiing 
2. Clearing 
3. Other 

B. From Landing 

111. TAIE-CFF 
A.  Run 

1. star t  d run 
2. During run 

3. Past take-off point 
a. Turn daring run 

1. Becoming airborne 
2 .  In climb 

B. Climb 

3 .  lparp 

6. Pull-up 
5 .  Pull-up in turn 

1. Bun 
2 .  A t  point of take-off 
3. Airborne 

a. Rua Just completed 

C. Discontinued take-off 

IV . ACBOEATIC8 
1. Chandelle 
2. Snap r o l l  

3a 3011 (unspecified) 
3 .  Slow roll 

4 .  wingover 
5 .  Spin 
6 .  LOOP 

7 .  Inverted flight 
a .  Loop recovery 

12 

290 

103 

7 

5 

49 

227 

14 

17 
5 

25 
2 

1 
9 
Ir 

3 
3 
7 
1 

26 
7 

9 
1 
2 
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Operational Fhase, Sub-Phase, Md 
Manemsr 

8. ml-oif 2 
9 .  S h o p  tarn ( inc l .  1 "5" tarn) 5 

10. mum 8'r 2 
a.  LsZy-B'a 2 

11. pmsr-m stall 5 
1 

12. Star€l ~ ( n n s p s c e i e d )  4 
13 .  Aurvbtits (unmpcified) 12 

a. Acrobatice (pull-up) 1 
14. Bertiaal Bank 1 
19. Dive 4 

a. Dive pull-up 2 
16. Dag fighting 3 

b .  Z1mmrbu-y 8 ' 0  

?.IIcLREIAL FI;rU* 
1. Let 13- through oreraart 
2. Iavsl f l i g h t  
3 .  Circling 
4.  Glide 
5 .  Deuceart 
6 .  spin  (inadvertent.) 
7. Steep bank 
8. Spiral  descent 
9. Pull-up 

a. Pull-ug eo t y  

10. Climb 
b .  Pull-up frm glide 

a. Bstabliehing climb 
b. Level off.aft;er cliab 

11. Dive 

13. ClhbFrrg turn 
12. TurB 

14. Diving turn 
15. 'mm&€lg P i e l d  
16. Undetenained 
17. zocg 

vTgl)zzm 
1. Turn 
2. C l i m b i n g  turn 
.3 .  Climb 
4.  Dive 
5.  Pull-up 
6 .  Buzzing (anspecified) 
7 .  Sp l i t  "S" 

YII 3cEmD gililnm 
A .  Approach 

1. Approach (rmrpecifbQ) 

12 
19 
18 
13 
2 
2 
3 
2 
8 
1 
1 
9 
1 
2 
8 

113 
24 

3 
9 

92 
2 

81 
24 

9 

2; 
15 

98 
1 

168 
=9 

34 
61 



Apperdir E (cont'd) 

Operational Phase, Sub-Phaee, end 
Haneuver 

Freqnenciea Op. Ph. Sub-Ph. Maneuver 

2 .  Finel sppraach 

b . Pnll-Up 011 f iMl 
a .  Turn on final 

3 .  Turn 

5 .  Dive 
6.  Glide before climb-out 
7 .  Before touchdm 

4. Pull-up 

B .  Level-off 

61 
3 
1 
29 
2 
1 
1 

7 
1 

C .  Rol l  32 

VIII. LANDING 
A .  Approach 

1. Approech (unapeoified) 
a .  Low apprmch 
b. Straight-in approaoh 

2 .  F i n a l  appraach 
3 .  Turn 

4. Circling 
3 .  Glide 
6 .  Letdown 
7 .  Foruard s l i p  

9 .  Dive 

a .  hup i n t o  f inel approach 

8.  PUlI-up 

B .  Level-off 
10. Power-stall approaoh 

1. Level-off 

b .  Touchdown 
a. Just  before  touchdm 

2. Turn after  level-off  
3 .  Borward s l i p  

C. Rol l  
D .  00-~0und 

2. Turn 
1. 0o-around (unspecified) 

3 .  Climbing turn 

5. Level-off  after climb 
4. Pull-ug 

E. Deplaning 

367 
2 24 

78 

59 
32 
10 
4 
6 
1 
3 
1 
1 
1 

27 
10 

44 

2 
3 

2 
17 
74 



B.10 Nm8 N=10 

I. A I E P U B E  ~-3ZINiT CBWE 

Gas an8 o i l  
Svitoh off 
Aileron and 'play 
Fuselage and cowling 
prop 
Tires 

Elevatofaad rudder hinges 
Tail or nose wheel assembly 

Overall oheck 
aad braces 

E m  mIBE 
Safety of Others 

Svitah 
Trlm tab 

@an n valves 

S a f e t y  b e l t 8  
Control play 
Prsp b l a e t  
rollon prescribed proaedure 

chooks, brakes 

11. TAxIm To m-m 

2.  Tu1 t o  poeitionr 
1. C l e a r s  for taxi 

DIooth use of throttle 
S n O O t h  M e  Of bre;kss 
8-turn when  necssaary 

control for W F n d  
2. P a i t i o n  for nm-up 
4. Use of check-list, eta.  
5 .  Clears f o r  safety 

6 d 0  SpMd 

1 
0 1 

0 
~1 

0 0 
0 

1 
0 

2 
0 

0 0 

0 0 
AL s_ 

2 4 

0 0 
0 
1 

0 

0 
0 

0 
0 
0 

0 0 
3 1 
1 0 -+ - 0 

1 

0 0 

0 0 
0 0 
1 0 
1 0 

2 
3 1 

0 
0 0 
0 0 
7 1 
- - 

0 
1 

0 
0 

0 
0 
4 

0 
0 

1 
4 
2 
1 

1 
0 

2 
4 
1 

0 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
4 
0 
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A p p e d F X  F (cont'd) 

blaneuver and Sub-Pham DOVhE? aded hit 
No. of 6 ' s  

Student c. P.  Student c .  P.  
x=10 B=8 11-10 n:8 

111. CBoBSsIm TAm-clFF 

1. D i r e o t i w a l  oontrol on run* 
2. Fli&tCpdh Just a f t e r  

3. I n i t i a l  climb 
beaming airborne 

a. Pover s e t t h g  
b .  Attitude 

4. Track in climb t o  f i r s t  turn 
5 .  Looking~ aroung 

'7. Climbing turns 
6 .  Leaves pat tern prccedure 

a.  Use of power 
b .  Attitude 
u . Coordination 

1. 0 

0 0 

2 0 

a 
0 0 

0 
8 0 
2 0 

1 0 
0 1 

19 
3 
1 
0 

1 

0 

0 
0 
0 

2 
0 

0 
0 
0 

0 

0 

0 
0 
0 
0 
1 

0 
0 
0 

xThe spec i f i c   i t em of choice ere omitted frau the   r e s t  of this table .  

IT. CROSS c o r n y  Na 8 8 8 

1 .a. F i r s t  checkpoint 0 0 
b. Posi t ive  ident i f icat ion 0 0 &) 
c . Altitude 2 0 1 0 ,  

a.  Heading 3 2 1 0 
b. Identified & reported 1 0 0 
c .  Posi t ive  ident i f iaat ion 0 0 1(2) 
d . Altitude 1 0 0 0 
e.  Forced landing 4 2 0 0 

a. Head- 2 1 1 0 
b.   Identified & reported 3 0 0 
c .   Posi t ive  ident i f icat ion 1 0 7(2 1 so@) 
d. Altitude 1 0 0 0 

4. wintained power se t t ing  0 0 1 0 
5 .  Looking around 7 0 0 0 
6. Would h i t  30 min. c-p 1 0 0 0 
7. Heading t o   a l t e r n a t e  1 0 0 0 
8. Alti tude next 5 min. - 0 0 0 0 

2. 2nd aheckpoiat 

3. 3rd check point 

- 
27 5 

(1) t o  lime l imitations,  some studentlr were not  required t o  perfom some 
maneuvers. Rote the  FI for each maneuver. 

( 2 )  Item anit ted if preceding item 0.  K. 
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Maneuver and Sub-phase 
Bo. a3 S'a 

Studant c .  P .  
Dovngrsaed bit 

Student c .  P .  
amlo ' B-8 A.10 B=8 

1 0 
6 0 
2 
4 0 

0 

1 1 
6 
4 

1 
0 

T 7 
1 0 

8 8 8 

1. Bnterii pattern 
2.  m e i s  "dovmrlnd" l eg  
3 .  Carburetor heat 
4 .  Proper a p e d o n  

5 .  Altitude~-m dovovind 
dovnrrlnd leg 

6 .  Looks bound t o  
l eg  within 100' 

7 .  SlmulaCen base leg 
correot~side 

8. Airspeed  on base leg 
9. s e e  final turn snd 

10. Dces opposite hard 
approaeh 

pattern 

final 
11. Use of oontrols on 

12. Flew juat off 

13. Height over f i e l d  
15. Dragging Airepeed 
16. Turn off carburetor 

suitable lane 

heat 
B h l a t e d  Landing 

2. Enters "dovnvind" leg 
1, Entered pattern 

3 .  Carburetor heat on 
4 .  Proper speed on 

5 .  Altitude on d m  leg 
d m  leg 

within 100' 

1 
1 
1 

0 

3 

2 
1 
0 

2 

s 
0 

0 
2 
3 

1 

0 
0 
1 

2 

3 

0 

1 

2 
0 

0 

3 
1 
1 

2 

1 

1 
1 
1 

3 
0 

2 

2 
2 
2 

4 

3 
1 
1 

1 

0 

0 

0 

0 

0 
0 
0 

0 

0 
0 

0 

0 

0 
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Appendix F (cont'dl 

No. of 9 ' s  
Maneuver and Sub-Phase DovnLp.aded emit 

Student 
m.8 

c .  P.  
n=8 

Student c .  P .  
a=a n=a 

V I .  Strange  Field Procedure - cont 'd 
6 .  

8. 
7. 

9. 

10. 

11. 

12. 
13 - 

Looks around t o  
correct  side 

Simulates base leg 
Airspeed on base leg 
Safe f ina l   t u rn  and 

Does opposite hand 

Use of control6 

Simulated  landing 
Turn off carburetor 

approach 

pattern 

on f i n a l  

heat 

VII. LOU ALTIEIDE OBSERVIIG 

2 .  A~irapeed control 
1. Altitude control 

3 .  Bank during tnrna 
4. Wind correation 
5.  Use of controls 
6 .  Ground inspection 
7. Headlng on rol lout  

VI11 . moBEm!MOn 

4 0 
0 0 
3 1 

1 0 

4 2 

2 0 
3 1 

0 
10 + - 

IV. 8 8 8 a 
3 3 
2 1 
2 4 
4 3 
1 
2 

1 
0 

0 0 
0 0 
3 0 
0 0 
0 0 
0 0 
0 0 

N- 8 8 8 8 

1. Posit ive  identifiaation 0 
2.  Orienting for identification 2 
3 .  Altitude  control 2 
4. Heading 
,?. Setting up track 

1 
1 

6. Altitude  control 1 
7 .  E s t .  minutes t o   f i e l d  - 2 

9 
- 0 
1 

IX. SUM FLZTNG Ti' 9 8 9 a 
1. Altitude vhile setting np 5 
2. Marginal speed 8 
3. Stall action a 
4. A l t i t u d e  recovery 2 
5 .  Reading 1 
6. 1st lBOo turn (stall) 7 
7. Use of control8 1 
0. Altitude Fn turn 1 
9 .  Heading 2 

0 
0 
0 
0 
0 
0 
0 

0 
0 



Downgraded 
m m t  c .  P. Student c. P .  

hit 

10.  Throttle  cut liturn 11. Altitude  recovery 12. Use of power and controla 

x. IAlumu3 - P(RER-OB, mIS 
1. Pattern  prooeduret 

$3' approach 
position of downwind l eg  
altitude on downwind leg 
oa rbure to r  heat 

airspeed  reduction 
aut pover a t  right  place 

glib attikde 

bade leg  alkitude 
posit ion of base leg 

vlsasl safety  clear 

turn onto h e  l eg  

clears enghe  

2. Final tarn, AIS  
Heading 
Use of controls 

A k ~ p d  
3.  ? h u l  apprcmh, H e a d i n g  

4. Wheel l a d i n g  
a. appllhstion of p m r  
b. n t a r t  of ' level  out 
0 .  Vind drift correation 

f. out power 
e. touchdown - h w  

g. 'baunaeU or drogped 
h. reaovery, If needed 

a. track 
b. s t i c k   c m t r o l  

d., t o u c h d m  - ahem 

5 .  Boll 

8 
2 

d- 

l 
1 
0 
0 
0 
0 
0 

0 
0 

2 
4 
6 
2 
5 

3 
1 

0 

1 

3 
2 

6 
4 
2 
1 
1 

2 

30 
2- 

4 
0 
2 
20 

0 

1 
0 

0 
0 
1 
1 
0 

2 
0 

S 

2 
0 

1 
0 
0 
1 

2 
1 
0 
2 
0 
b 
2 
0 

2 
0 

27 
- 

0 
0 0 

0 

1 0 

0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

3 
1 
0 

0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

5 
0 

0 
0 
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BIaneuver a d  Sub-phase Dom&raded 
Student c .  P.  Student 
n.3 lid El- 3 

c.  P. 
Hrr8 

onit 

x. IAIODmm - PamR-oFF, 3 P o r n  

1. Pat tern procedure 
position of dovnvind leg 
a l t i tude  on downwind leg 
carburetor  heat 

airspeed  reduction 
Cut pover a t  right place 

glide a t t i tude  

base leg a l t i tude  
t m  onto base leg 

poaitlon of base leg 
clears engine 
V i s u a l  safety  c lear  

2.  Rim1 turn, A/6 
Heading 
Use of controls 

3. F ina l  approach 
heading 
airspeed 

vind drift correction 
start of level oat 

touchdown - vhere 
bounced or dropped 

4. Landing 

tonohdm - h w  

5 .  Roll 
recovery - if needed 

track 
stick  control 

0 

0 
0 

0 
0 
0 
0 
0 
0 

2 
1 

0 
1 
0 

1 
0 

2 

2 
1 

3 
1 
0 

0 

3 
1 
0 
1 

3 
3 
1 
0 

0 
- 0 
13 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
1 
1 
4 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
1 
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D m a d e d  
c. P. 

chtt 
Btdent . .  

1. Dirsctiinml cqrtrol 
2. F l i @ t  pati'~in air 
3 .  In i t ia l  climb 

a. paper setting 

4 .  'Prack in climb to 1st  
b.  attitude^ 

6. Climbing turns 
5 .  L0fikf.W around 

a. uiie of p m r  
b.  attitude 
0 .  aoordination 

X I I .  PIAAL TAXI 

1. C l e a r s  for turn oif 
2.  Taxi t o  park 

0 
0 

0 
0 

turn 0 
2 

0 
1 
0 
3 
- 

0 
1 

0 
0 
6 
1 

0 
0 - 0 
2 

Ii= 4 8 4 .  8 

1 0 
0 0 

0 0 
0 0 



Results of the Farma1 Rel iab i l i ty  and Validity 
Study Carried Out at  the  Institute o f  A v W o n  

the resu l t s  of the formal r e l i a b i l i t y  and validity  study  carried  out a t  the 
I n s t i t u t e  of Aviation  than was given in Chapter IT., pagm - 29 - 33.  

The present  section  contains a more cmple te  analysis and"diwussion of 

The reml ts   repor ted  i n  this   sect ion,  as vel1 as a l l  the  other data re-  
ferred to in Appendix G,  vere obtained on tentat ive and ear ly fmma of the 

basical ly  similar and duplicates moat of the items. The major  differences a r e  
objective  flight-check. m e  final form included in thle   report ,  Appendix B, i a  

No. x. 
i n  the layout,  the  scoring  weights, an& the  addition of the B t a l l  mmeuver, 

The form of the  flight-check used in  the  present  study was saored as 
follows: correct performanae carr ies  0 veight.  Hegative  veights of from one t o  
f ive  are  usigned t o   t h e  item scoring boxes. Boxes 0 a r r y b . g  a negative  weight- 
ing of f i ve  vere ident i f ied by an as te r i sk  and when marked indicated a "failure" 
on that maneuver. 

1. Scoring  the  Objective  Flight-check 

Not all of the  item vere =ked by the aheck p i lo t s  for a l l  of the stu- 
dents. These m i t e  were probably s h p l e  over-sights in s m e  caaes,  but more 

t r a i n i n g ~ o n  s m e  of the  maneuvers, and for this reaeon the check p i lo t s   d id  not 
generally were due t o  the f ac t   t ha t   t he  20-hour students had not yet  received 

require the  atudent t o  c q l e t e  the maneumr. The best  example of this is the 
pwer-approach wheels landing (after the experiment started, it vas decided t o  

Apparently all of the landing inst ruct ion and practice up t o  the 20-hour period 
change this f irst  landing t o  a pover-apprmch normal three-point landing). 

had been w i t h  the  pover-off  landing.  Consequently,  scores on t h i s  f i r s t  land- 
ing were m i t t e d  frm the 20-hour calculations.   Mher  mitted item and maneu- 

' ve r s  were due t o   f l i g h t   t i n e   l i m i t a t i o n s  and adverse  weather  conditions. 

In the cam of t hese   mi t e  a t  the 20-hour level,  ve derived a "best guess" 

d e t a i l  in AppendFx G-J-J. There were a t o t a l  of 16 m i t e  out of the  312 poisible 
score. The procedure employed in obtaining this est-ted more i s  presented in 

maneuver scores ( 1 2  maneuvera fo r  each of 26 subjects) ,  and only f o u r  students 
had two or more maneuver omits. On the 40-hour check there were no cases in 

were aai t ted.  
vhich a t o t a l  maneuver vas m i t t e d ,  and only a fev scattered  individual items 

Prom the  experbental   f l ight-check, it van possible  to  derive  three  object-  
ive  proficiency measures for each  student: (1) total   points-off on t he   f l i gh t -  
check (each  "error"  respome on the check car r ies  a peqalty of 1 t o  5 poin ts ) ,  
(2 )  the   to ta l   nmber  of as te r i sk  marks (a  specific "failing" item) received by 
the  student, and (3 )  the  nmber of manewers on which th8t atudent ' 8  performe.nce 
fell belov an arbitrary  cut-off  point. The arbitrary  cut-off  point employed fo r  
t h i s  purpose vas the rounded Q1 saore for each manewer - t he   bo t tm  25 per Cent. 
(The procedure employed in obtaining this 61 cut-off  score i s  given i n  Appendix 
(7 11. 

This method of scoring was folloved for both  the 20 and 40-honr phaem, al- 
though the number of asnits was pract ical ly  nil a t  the 40-hour phase. 



2. The Trenty-hour Results 

Table GI-A presents the basio data for the 20-hour omparison. For each of 
the 26 eubjeata,  the  eubjectlve percentage m e a  given by the regular instruc- 
tar an8 the aheck p l l o t  are  ehcmplua the three different  objective  scores 
calo-&tea for eaah  student. (See Reoeding  section.) Table GI= aarries the 
separate -urn e c m m  for a l l  eubjeots. 

!Fke (Listrlbutlon of subjective scores given by the regular inst ructor  and 
the check p i l o t  are remarkably sipilar .%e t o  range an8 mea9. The b o t t m  score- 
in both colllnns I s  35 while the high acme In first column l e  7 and the second 
70.- TPO otudeafs had a totar1 points-off a m r e  of only 23 while  the  opposite 
extreme acme rae 194. The man and range of the  asterisk scores I s  smll, 
though it i s  interest ing  to   note  that one s t u h n t  d e  a "failing"  score  eleven 

provide the banic informtion for the  aorrelational analysis s h m  in the next 
different tiaes dtmlig  thls one check-ride. The data shovn In Table GI-A 

table,  Table (11-B . 

t 

~ 

Table a1-B presents  the  baeic omparison data for the 20-honr phase. Cor- 
relations vera ccsrputed betveen  the  ten  possible  pftirlnge of these five perfom- 
ance ~ l t l ~ u r o s .  m e  negative  oorrelatione  obtained  betveen  the  objective and 
eubjective scores arise because the subjective acmes vary direot&y  with abeo- 
l u t e  profialency vhereaa the  objective soores vary inversely- with absolute 
proflaienoy. For purpomes of interpretation, the negatiw a i m  can be 
ignored. 
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1. 55 57 23 0 0 
2. 45 45 119 2 5 
3. 35 43  13 3 4 

66 
5 

4. 65 62 1 0 
5. 61  57 71 0 2 
6. 61 54  53 2 1 
7- 72 52 23 1 0 
8. 55 58 41 1 1 
9. 60 53  46 2 0 

10. 55 50 52 0 1 
ll. 51  50 14 1 4  6 12. 55 50 7-7 3 2 
l? . 55 135 2 5 
14. 50 111 7 4 
15. 64 60 3 3 

45 
93 

1%2 16. 35 ll 9 
17. 57 56 51 1 0 
18. 47 58 49 0 1 
19 * 55 56  43 1 1 
20. 57 60 87 2 2 
21. 51 49 194 6 9 
22. 60 52 72 3 1 
23 * 61 50 88 5 3 

60 24. 70 62 0 1 
61 25. 6z 60 ’ 0 1 

26.  35 55 94 3 4 
27. BO Data Available 

3 

m 55 .m 53.92 83.15 2.42 2.61 

7-31  6.96 44.17 2.78 2.56 
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TABLE GI-B 

Subjeotlm ObJi30Olve 

Cheok Pilot 
orade 

Tote1 Ilo. of BO. ManasvbrE 
P o i n t s -  Aeteriek Below cut-off 
Off 

W t r n a t o r  

P i l o t  

.78 -.52 

-.58 

..30 -.57 

T o t d l  
Points- 
off .72 .80 

Ilo. Of 
Asterisk .72 



G 5  

that   tvo of the  objective maam-es - ths t o t a l   p i n t a - o f f  an8 the number of ma- 
e m e m  belw the cut-off  --predict perfolavmce  about a0 mu as the check p i l o t ' s  
eabjective  grade. The instructor-check  pilot  correlation of -58 is an h f l a t e d  
YShe  to  thm extent  there ma;r haye been c o l l u i o n  or prior infornation on the 
part of the check p i lo t .  

If ve US& the   instructor 's  @e as the   cr i ter ion,  VB s& ianasdiately 

The three different  objective measws do not  indicate  clearly w h e r e  
the  check pilot  abtained  his  subjeotive  percentage  8cores  since  the three correl-  
ations of .p, .a, and .62 are not qlgnificantly  dFfferent from eaoh dther. 

inflated ea a function of our arbit- s c o r i q  system, mince ervery ae ter i sk  
The t h r e e  i n t e r c m l a t i o n s  betveen the objeotive  acores are somewhat 

aaded f i v e   p i n t a   t o   t h e   t o t a l  pointa-off s c m  and ala0 contributed heavily t o  
putt- the  student  into the bottom  25 per cent,  (vhich is  coneidered  aa f a i i h g  
for a given manemer). On the  other hand, the absolute n&r of asteriaka  given 
i s  not large (me Table %-A above). - Not withetarding  the above qualifications,  

within  the  acoree  derived fYca the objective check. 
the  object ive  score  intercomlat iom  indicate  some degree of internal consistency 

3 .  The forty-hour Phme 

The flying proficiency of each a t d e n t  vaa re-exained at approxlmtely 
the 4O-horu. point which is the  erd of the formal private p i lo t  training progrcnh. 
We obtained  the regular Instructor 's   over-all   eatimate of the Stadent, the 

f i l l e d  out during the  check-ride. T h e  general procedure employed in the analysis 
check pl lot 'a   mbject ive grade and the  objective  flight-check form which vas 

of theae  data vas similar t o  that employed with  the 20-hour resul ts .  (See Table 
C-JJ for basic   data . )  

A t  t h i s  more advanced level each  ettdent  attempted and vaa ra ted  on a l l  
twelve flight manemera cwered by the  objective  flight-check,eo, it was no t~neo-  
eemav t o  derive any "best  gumsa" scores t o  fill in missing data. The same three 
objective  profioienoy scores were derived for eaoh student fmm the  40-hoar ob- 
jective check that  had been obtained prmioualy frc41 the  20-hoar  data. 

Table %'-C gives each of t h e  three objec%ively deiived 40-hoar pirform- 

we note  the a W l a r i Q  betmen the two dis t r ibut ions of subjective @ea. The 
ance soores along  with the  two subjective  score8 for each  student. Here win 
maas are appra rba te ly  the sane, though the   var iab i l i ty  in the check pi lot '  p 
anbbjectiye grade is relatively greater  at the 40-hour level i n ~ c o m p r i s o n   t o  the 
instructor 's  grade than w a ~  t rue  at the 20-hoar. T h e  marked step-up in the  abao- 

withirev from the  t ra ining  course  a t   the  20-hour  check and BubJect~IYo. 27 l i s t e d  
l u t e  level of soore8 w i l l  be  referred  to again on fa l a t e r  page. Subject No. 16 

in  Table %-C did  not  take  the 20-honr check, so, we have only 25 cases in vhich 
complete records vere obtained at both  the  20 and the 40-hoar testing period. 
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the five 40-bour proficiency ~BBBIWOE and a m  presented In Table GI-D. @in the 
negative E- with the  correlations  betmen  objective and subjsctive  perfomance 
measurea m q  be  diamgcardsd for pruposea of interpretation. 

Intercorrelation8 vere colagated betvsen  the  ten  possible airing8 of 

The c o m l a t i o n  between the  instructor'  s m e  and the  check-pilot' a 
grade shoved an ineignificant change from .58 a t  the 20-hoar level t o  .63 at  the 

ipaement  with  the  lmtrnctor's grade a8 Bid t he   cbck   p i lo t  m e .  The other 
liO-hoar level. Again, the total pointa-off  objectlve  score shoved  about aa mch 

tv0 objective mbaaums droppea appreciably in their correlation  v'ith  the Iwh-W- 
tor '  8 m e .  One msrkd change was the  SQnificant (p..@) increaee from .* t o  
.87 in the  correlation f o r  total   points-off  and the chock pilot 'a  aubJectlre gm4.e. 
In this coSpison,   the   other   object ive E C O ~ ~ E  did not ohango appreciably. 

In both  Table0 q - B  and %-D the t o t a l  p O i n t S - O f f  BOOPB apgeara t o  be  a ' 

bet te r  single objective me8anre than  e i ther   the  number of aeteriekn o r  the nrerber 
of meuver6 b e l w  the cnhoff  point. 

correlated  vi th  the instructor'  E grade Just about BB vell as  did thsr check pi lot '  8 
subjective Fade. If the regular lnatmctor'a  over-all  estlmate 18 aocepted (18 t b  
criterlcm,  the  objective  f l ight-oheck  score  repeented tb relative ranklug of the 
atudenta abmt a6 well ae did t he  check p i l o t  evaluation. If we ass- that the 
check p i lo t  - instructor  correlation is apariou~ly high as the  ranlilt o f  contsm- 
Ination due t o  prior camranisation between the  inratrnctora who ala0 aerred aa 
cheok pilots,   then the val id i ty  of the  objective  test  w o n l d  probably be r e l a t i v e l  
hi-r than a  completely  independent enbbct ive scorn given by the check p i lo t .  

At both  the 20 and 40-hour levels, the  total   points-off  objective acore 

Vithln the design of the  present st* it m a  not possible t o  OVSluEtS  ' 

the   effect  which the p s e n c e  of the  objective form during the  check-ride had 
rpon the frame of reference of the check p i lo t  vhen he la ter   aseigmd hi8 sabjectiwe 
grade. O b r i o a s l y ,  v8 need fwthor data frola f1-t-checking conditions  guarantee- 
ing independent gmdes b~ the  instructor8 and the   cbck   p i lo t s  when both are asked 
t o  obeeme the  8- type- of flying B I B P B ~ Q E .  

4. Reliabi l i ty  of Subjective and Qbjeotire  poficlency 
Measarea 

proficiency testing programs. A crude =ex or the   re l iab i l i ty  of each of ths 
Tveaty-five  otadent  pilote  participated in both  the 20-hour srrd 40-hour 

fire ma&e of proficiency (two subjeatire and three  objective) mey be obtalned 
by correlating parforseance s c m a   a t  them two levels of tralnlng. If t h e  learn- 

theme tvo different  t e a t s  w o u l d  be appmvia t e   r e l i ab i l i t y  meaaums. 
ine curves f o r  a l l  25 subjects were parallel from the 20 throngh the 40-howr mid, 



- .87 -.60 -.67 

.57 .88 



Hwever,  this assum$ian is certainly  antentable  since  the  ?d.e&iVe ranbings Of the 
stmients undoubtedly changed from the   20  to   the 40-hour period due to  differences 
in ability,  training  conditions, and any and a l l  variables  other  than  the  reliabil-  
i t y  of the objective  flight-check itself. These conditions  effect  the  correlation 
between subJective a a d e a  as well  as the correlations between the sets of objective 
B C O ~ B .  The absolute  valm of the  20- 40-hoar correlations is not s o  lseaningfal, 
therefore, as the  relative, e. g., the  subjective measures versus  the  objective 
m e a s m e .  T h e  results of such a correlational analysis are presented in Tabla 
%-E. 

Ib w i l l  be noted from Table GI-E that   them i s  fa i r ly   c lose  agreement be- 
tween the 20-hour and 40-hoar Fnstructor grades (r = .78). H-er, there va,¶ 

hour and bO-hour levels ( r : .ll). Adequate interpretation of these findinge reeta 
scarcely any agreemnt  betveen  the grades assigned by the  check p i lo t s  at the 20- 

upon a recognition of certain  factors which were, or may haye been, present within 
each of these evaluation situations. 

duce thm apparent  discrepancy  betveen  the  reliability of the  instructor grade and 
of the check pi lot  grades, perhaps the f o l h i n g  was the  most fmportant. Whereas 
the s a m  inatmotor  assimed  both  the 20-honr and 40-hoar inetrnctor grades. in 

1. Among the  variety of inf,hences which ?ray have been  operating to pro- 

- 
werg case  different check pilots admlnistersd the 20-hour and $O-hoG e v a l k t i o n s  
for a given s t d e n t .  

~~ 

2. As a comequence of the fact tha t  for a given  student  the 8- in- 
s t ructor  made both  the 20 and 40-hour instmotor  grade  evaluations, it is gossible 
that the  corrblation between these tvo grades is sptwiously  inflated  because of 

but  vhich were irrelevant t o  flying proficiency  as ouch. It i e  not  possible t o  
halo ef fec ts  which were present a t   the  time of both of the  instructor evalwtiona, 

anreasonable t o  easpect that they wem p e e n t .  It v m l d  be interest ing t o  ob- 
demonstrate  conclusively  that  such  factors were operating, blrC certainly it is not 

oeme vhat would have happened to   the   cor re la t ion  between the 20-hour an8 the 40- 
hour instrncbor grades had the  students changed instructors   a t   the  en8 of the  20 

so ent i re ly  inde riaent and vithont h o w l e d  O f  the ratings each student had 
hours, and had the two d i f fe ren t   ins tkc tors  assigninq graaes t o  each  student done 

been  given by +%E+ he o r h i c t o r .  T + re i a  e v e n  maam  to   s a spec t   t ha t  the use 
of different  instructors making independent ratings at the 20 and bO-hom l e v e b  
voald r e a d t  in a lowering of the  20 - 40-honr instructor  grade correlation. 

hour check'pilot grades indicates that the check p i lo t  grade aesigne8 at the oon- 
olasibn of 40 hours of train- bore v i r tml2y  no relatioq t o   t h e  check pilot  grade 
assigned at  the end of ~ 20 houra of training. This  being  the  case, o m  can eoarcely 
avoid raising the  question as t o  what ia the  legitimate  function, if e, of either 
(or both),  of t h e m  cheok p i lo t  grades. Using  a student' B 20-hour  check p i lo t  
grade as a basis for predicting vhat he w i l l ' d o  qn the 40-hom  check pilot  evalu- 
ation vould r e a t  in only a 1% improvement in prediction over what one aodld do 
with a crystal-bal l  or table  of random numbers! Tha gsneral   tmreliabil i ty of the 

check  pilots f i l l e d  out the objective evaluation form d w h g  the check-flight&! 
oheck p i lo t  grades i e  men mom apparent vhen one considers  the f a g t  that ths 

er the  correlation  betveen  the 20-honr a d  the 40-hoar  cheok pi lot  @ea muM 
bn whioh the a b c k   p i l o t  grades were baaed. We can only guess as t o  how ,mcp low- 

have  been bad the  check-flight  not been structured  around  the  objective  liat of 
maneuver0 and items. 

3 .  The obtained  correlation of .ll between the  20-hour and the  40- 





4 .  We have previcae4 noted (See Table %-B and %-E) thrt there 
a moderate correlation  betveen  the  instruator grade and the check p i lo t  grade at 
both  the 2O-honr and 40-horu levels ( r  - .* a t  the 20-hour level, aod .63 a t  the 
4O-horu. level). This  relationship is a llttle snrgr ls ing consider- the allapet 
to ta l   anre l lab i l i ty  of the check pi lot  grades thmelves.  The data suggest t h a t  
there m y  have been E& extraneous  factor  present t o  produoe t h i s  mcderate  cor- 
relation betwen check pi lot  and inetmctor  grades. h e  euch possible ertran-  
e m  factor w o n l d  be that  of collusion between check p i lo t  and instructor in the 
aeelgnmnt of @ss. There l a  no d M c t  evidence for mch collaaion, adl it I s  
not wdlpected tha t  w i l l f u l  dnd dellberate  collaboration  took  place. E w e r ,  
recognizing  the devioas and erabtile ways ia vhich  biasing  factors can enter in t o  
data  sach  as  these,  the  possibility  that  the  instructor grades and the  check p i lo t  

dlrsctly  substantiated. 
gradas vem not indepdently derived  presente itself even though it csrmOt be 

have very hi& r e l i ab i l i t y  in themselves, it i e  apparone that a cheok piloot 
5 .  Although each of the  three  objective parformtrnce masures do not 

ovalnation  based upon the results of 

the  objective  total  points-off  score ve18M the .ll oorrelation betveen the two 

represents an obtained  scientific  fact  vhich no amownt of pemmal bias,  subbjec- 
sets of  check pilot 'a  subjectire grades. Thie  ceqarlson betweon .43 and .ll 
t ive opinion,  or  the  voice of authority  can dlscrount . It is trrur that,"8dder 
a diffeiwnt set oP measuring cmdit ime,   those values vbuM prob,ably not be the 
a- and the difference m i g h t  be greater   or  mlght be lass. But within the l-ta 
of the-*sent study, them can be no doubt Of the s u p e r i o r i ~  of the objeetire 
5asarin$ i n 6 t n b n t  wer the traditional subjective oheck p i lo t  grad0 in gm- 
&toting t b  i % t w , f 4 ~  a b i l l t y  of private  pilots. We reco@ize  the mamy atten- 
nating conditiPns  vhich  apply t o  these data, bat in the  internat of giving earah 
private pilot  a proflciencr  score, baeed upan the   fa i ree t  pomsible Is)aaare &hop 
he actually flies the  airplnne, there ann be no doubt that the ob Jective psyiorra- 

d e v e l o p n t a l  investigation. 
anoe reoord is the more effective Bethod t o  follow up with  caatinued  mseamh and 

objective tota l -n~ber-of -asteTisk-~rks  score vaa EOWhat  attenuated  became 

20-hour azni the  40-hoar h e l m .  For  example, a t  the 4O-hom level the haat 
of the   reatr lc ted number of categories  into which  he scores f e l l  at both tho 

namber of cuterisk marks wag zero and the  largest  nnkber vas four (ani4 two &f 
the  26 students  received mori than two).  T h h  BW factor  a h o  6emed (brit t o  
8 lesser degree) t o  attenuate  the  correlation between the 20-hoar and the 4Q- 

vas from zero t o  eight, with a l l  but two be- betveen zero agd four). Paren- 
hour ~ e r - o f - a a n e P r r e T s - ~ l ~ - ~ u ~ - o f f  s c m a .  ( I n  this cam the range of e c m s  

mat r i c t ed  n&er of categories  available, m a  preeent in the  oorrelationa in- 
the t ica l ly ,  it might be well t o  note t ha t   t h i s  sama attenuation, became of t b  

volrlng nmnber-of-maneaPers-belov-cut-off ~ c o r a s  regorted in Table QI-B .%.mi 

The obtaineb  correlatiorr of 2 9  between the 20-hour ani the 40-hoar 

GI-D. 

7 ,  Use of Uoighted Gooring on the 40-Hoar Objective Form 

Tho " t o t a l  points-offp  COXW WE which have been described and employed ia 
the SIlalysis reported above vem simply the sum of the  points-off on eaah M v i d -  

&mer in d e t e e l n g  the inbivldual' E total   score .  Th i s  poas ib i l i%~  a r i6eo  
aal -aver. As such  they may not  give  the laoat desirable weighting t o  ea& 

b w w e  of several faotorr 
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6. halye ie  of the Distribution (d Subjective B c m s  
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23.09  111.62  3.47  3.47  38.16 
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The 2z values  for  thee  deviations f r o m  t he   expc ted  nlmlber are given, 
a l thowh  the   l in i ta t ions  of t h e   t e s t  when -11 frequencies are invOlVed i s  
recognized. For a l l  four subjective  grades  taken  toghther, 46 oar of the 104 

f o r  each of 26 eta8ente) ended fn e i the r  0 o r  3. This number yield- 
: , ‘ . : . J  ?F value of 38.16 when tes ted against the expected  frsquency of 20.8. 
Thus it is aggarent that subjective  factors  did  enter in t o   t h e  assignment of 
spscif io  grade scores. Certain instructor8 rnrd check p i l o t s  were much more 
inclined  than  others  to assign grad.es which wure div is ib le  five. For  exmple, 
on the  20;bcarevalnation, three of the s l x  InEtrnctOrs  assignad grades a l l  of 
which were diviraible by five. (3n the other hand , another  instructor assi@Wd 
grades div is ib le  by f i r e  in o d y  three out of ten cases. It is  not likely tha t  
t h i s  particular sabjeativs  factor was of very  great  impartance in InflWDnCing 
t h e   r e l l a b i l l t y  of the  assigned padem, but it does mggest  that  other and 
more detrimental  subjective  factors stay have been present. 

-- 

7.  analyeis  of Data from FOW S t d e n t e  Who were Given a Second 40-Hour 
Flight-Cheok 

~~ 

Fopr out of the   26   s tden t s  who completed the re&r 40-hoar emmlna- 
tion routine were given a aecond 40-hour flight-check. The check p i lo t s  med 
on tliis second 4 0 - h m  check had not  previous^ served  either as inetructor  or 
check p i lo t  for that student. Durlng t h i s   ex t r a  examination  the  check p i lo t  
filled out a second 40-horn check pilot  objective grade. 

f o r  pargosss of general izat im,   the ana3ysis of them data are included here 

noted  ear l ier  in t h i s   r epor t .  Thus, thvy  give us reason t o  plaoe et l i t t l e  m a t -  
pr-ily becaase  the trends which it reveals are in harmorq with the  obse+ationa 

o r  confidence in o m  pzeriooe f ini inge.  

Although t h i s  e m p b  of four C a s b E  l e  EO eeall as t o  be O f  little Yahe 

The re lat ionship  bstvesn  the  f i ra t  and second  40-hour  cheak p i lo t  graaee 
for   these f o u r  cases are s h m  in the  scattergram in Figure %-2. Figare -3 
shove the  relationi3hip between the first and second objective  total-points-off 
8~0108. The corresgonaing  product-ament and rank-order correlation  coefPicients 
are a lso  givon. It sill be noted that again the check p i lo t  @os are so un- 
r e l i ab le  as t o  be of llttle or  no value. In faut , for these four cams  there  
vas a s l igh t  inverse relationship ( r  = -.21 We = -.15) between the two 40-hoar 
check p i lo t  grades. On the other haad, the  ralartionahig b e m e n  the h0-h- 

unfortunate that mom studenas were not given t h i s  second 40-hoar fllgh’t-cbck. 
obdective  total-polntra-off r a o o r o ~ ~  quite  high ( r  . .78  and = 1,Op). It is 

Since this extra flight-aheck waa adminiatered W e r  veqv nmar3y the  8- condi- 
t i o m  of experience en? tratnning as vas the first bO-hour check a c o ~ n p r i s m  of 
these tvo pr iowances  w o e l d  give us the best available index of the comprat i re  
r e l i a b i l i t y  of the check p i lo t  grade and of the  total-points-off ecom from the 

oheok p i lo t  grade 15 total ly   anrel iable .  On the othep hand, the  total-points-off 
objective f o w .  The llmlted evidence from these four cases alaggeaha tha t   the  

score f r o m  the  obJective Tom may possess ra ther  h igh   re l iab i l i ty ,  

8. Blgnificanoa o? t b  Difference Between the 20-Honr and 40-Hour 
Fmficiency  Bcorss 

Any real   increase in atadent  proficiency between the t- of the  20-horn 

tveen the  parformanee ratings m u r e d  at those  tvo  time.  Asconlingly , the  ‘tu 
and 40-hour proficiency  evalaations should. m i f e e t  itself in a differsnce be- 

t e a t  for related. measures VBE applied  to  evaluate the significance of the  differenoe 
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between the 20-hour and the 4Q-hour BCOIWE on each of the  aubJective cmd ob;leCtiVe 
proficigncy measures. The resu l t s  of t h i s  analgsis are given in Table 9 - G .  

Since,  (for  reasons  discaased  earlier in t h i e  report) ,   the fir& ( V r -  
on) landlng was eliminated from the scorfng of Bimmer X, LandIRgs, on the  20- 
hour obdectlve form, it vas also necessaqr, for p l p 3 ~ e  of the present  analgsis, 
t o  remom errors made on thie part of Maneuver X fraa the ECO- of the 40-hoar 

difference betwen  objective E C O I - ~ E  at  the 20-hour anB 40-hour Uvels  vonld not 
objective forma. Had this not hen done, the "t" test of the  significance of the 

have adequately  evaluated  the  alepiifican0e of the me89 change in s tdent  p O f i -  
ciency  since  the 40-hour mores  w o u l d  have been inflated due t o   t h e  m a t e r  o m -  
tUIlity t o  E&b eROrE On t he   40 -hm check f0m. 

It v i l l  be noted that for all prcficiency maamem, both mbjoctive and 
~~bjject ive,   there  &s a significant dlfferenoe in the performance 8ao10s given a t  
the  tfme of the 20-hour and 4O-hoar evaluations. Hoverer, it should  not be a s a d  
that  increased  stndent  proficiency WELE the  only factor  vhich  coald have produced 
thie  differepce.  In the  case of the tvo subjective grades, it is possible that   the 

t o  a f m  of reference in which it vas  "expected" that  a person with only 20-ho~m 
instructors and check pilots  assigned  their  grades, a t   b a s t  in part, according 

of tralning  could  not perform abme a cer ta in  level -- or comersely, that J-IW 
person with 40-honrs of training could be "expected" t o  perPonu at a level supr- 
l o r  t o   t h a t  of a person with  20-horn of trainlng.  This tenbsrrog., if present a t  
a l l ,  pmbably  operated most strongly in the case of i2ie fnekrtlotoz'@a&w S i n c e  
for any given  &dent  both the 20-hoar Md 40-h~m tn8%mtor @w iess 
br  the a- person. It is interesting t o  note  that  the poorest inst ractor  grade 
at the 4 0 - h m  level IS sti l l  fire points above the  highest of the ? O - b n r  @Sa. 
 for^ a l l  other grades, in which different persona made th  2O-honr a d  40-horu. eval- 
llatih, there  vas a reasonable amovnt of overlap betveem the  beat 20-hoar grdtss 
anb t he   poO~Et  of the 40-honr grades The greatest  antormts of overlapping Were 
folmd in the case of the  three  objective measures ip vhich  the rater's a 
expectations  regarding  the M e 1  of perfommce which the stlzdent "ah& F E ov 
would hwe  minimal influence. 

9. Item A n a l y ~ i a  Showing Level of Diff icu l ty   a t   the  20 and h 0 - v  
LeTels 

0 .  Problem and Procedure 

A distribution was msde of a l l  the check marks carrled on eaoh of ths 
objective  flight-checkn by a l l  s t t d e n r o n  both  levels of training. Such an a n a u -  
81s v i l l  reveal  those item vhich w e r e  rarely or naver M s s e d  M well a B  the 
specific e m r a  vhich more commonly occm when flying the  different meaeuvera. 

Tbs pr- value of these &aka is  reflected in later r e V i E i O n e  of the 

between poor and gocd p i lo t s  aa w e l l  as indicating the amount of m i g h t  vhich  should 
check where it is Important t o  knw if a given item doea help t o   d i E C r W t 0  

be  given to the item. Of' cotuse, many items muat be included in the aheak even 



ObJ.ot iTer  

Total-points-off rm 
Flight-obok 38.16 5.55 p * .001 

Total nt&ar of 
MQeriEk 1.26 3.m P * .01 
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though t h y  are rarely missed.  Ehia is i l lneQrated in ths p - f l i g h t  check where 

from the pro-fllght check ?toma vhlch, If ignored  coald be a r ea l  t h r e a t   t o  
few error8 are even lsade though it w o u l d  not  be  accepted bJ mat p i lo t s  t o  omit 

safety.  In other words, auch  itelas as have " face   va l id i ty  ae v e l l  as potent ia l  d 
" mal" va l ld l ty .  

b. Results 

Each item in the  flight-check  represents a g o d  maay ma~-honrs of Bis- 

not  strong enough t o  serve am a basis f o r  deciding whether a given item ahodd 
cussion end researah. The empirical data obtained here  with the 26 students is 

remin o r  be thffrrm oat of the  check. Bererthelesa,  the item analysis may help 
t o  make decisions on marglnal casea. In the following summry only the remalts 
of the  40-hoar data w i l l  be referred  to .  

I. R a t e d  Aim- Pre-flight Cbck 

h l y  five of the oevsnteen formal item were  missod by the tventy-8- 
40-horu atudente.  Despite  these finainga no OM voald be w i l l i n g  t o  s a y  that any 
of thetas item O O U ~ ~  be omitted 88 baing rmnscessarg in tfis pmgaration for a safe 
f l i gh t .  

11. T e z i i n g  t o  Take-off 

"att i tude" item 011 the  initial climb.  Thia last itom is e i t h e r  too eaay or is 
not ,  defined In such 8 way atr t o  permlt the  check p i l o t   t o  &e accura t e   d i sc rb -  
inations. It should be pointed out that the a t t i t d o  item  under  "climbing t m "  
carried one or more "dcnqradesp in each of the  three error barn. 

Of the   ten items, each can-ied at leaat one "domgmde" except tha 

IT. cro0s-cormtry 

Bo t a l l i e s  are indicated in the first item, "Computed heading or c m e  
correct w i t h i n  - 3 degrees," eincle this p a r t i c a h  item YBB not a part of the 
check a t  the time of this   experiaent .  E r r o r s  by t h i s  group of twnty-s iz  atu&emts 
vere sca t te red   fa i r ly  evenly th ronghat   the  remaining item in the mavei - .  Item 
Bo. k concernlng pover B e t t i n g  vas the  only o m  without a "doangtade" amoq the 
40-hoar students, 

V. Forced Lana- 
Itma 3 and 4 "Turns mar prouud" .and "Simnlatea  base led vera both done 

correctly by a l l  stndentu. All the   o ther   i t em shoved e r ro r  resgowes. 

VI. Strange Field Frocedm with Paver and Opposite Traff ic   Pat tern 

The 'tea easteat i tbm' .  hem were Bo. 3 "Carburetor heat on" and Ho. 6 
"Slmlates   base l$g,." ' Both 'of these  I tem were always correat in both  patterne. 
A l l  other lteslrr shoved 8- e m r .  In f a c t ,  the nmber of "domgrad~s" w o u l d  
inblcata ,   that   th is  I s  a r a t h e r   d l f f i c a l t  m u v e r ,  an8, if It does ma- iatpor- 
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based upon Chin group msy not be unlvernally appllcable. ThfE caution applles 
to a l l  data  derived from th i s  ~ m y l e ,  bu€ it is  partioal8rly impoFtant in the 
aaea of the item analysis  data. 
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1. The 26 P O - h a  flight-aheak f o m  we= scorsd for  points-off im each item 
within  eaah maneuver ~ i n g  the  ecoring  veighte p r s v i o u ~ l y  asaiepred. Beaauas 

?-t Landing only gerfo-ce on the aecond ( W r - o f f )  landhg vae employed 
BO fh students had h o e i ~ s d  the trninlng ~SCSOS- t o  mshs a porer-on, vheele 

im sooring Mtummer X, Lsna-s. 

2. The individMl item Scorn8 iroln 1. above mm t o  Obtain  a total-points- 
off soom for each maumver. 

3 .  Speoialnate w m  made of.thoea itom for  vhlch an ast0riSk rating had been 
given and of mnamerta vhich w r e  omitted. 

4. The data f'rom 2.  and 3.  above were emmmarized on a tabulation  sheet aocoriling 
%o etndmt nene and maewer. -- 

5. a. U s i n g  the tabulation from 4. above', tentat ive mdian, Q1 and 9. ea6i-ee~ 
mm c o m ~ t e d   f o r  a l l  m e m e r e ,  inclnalng  those with empty ce 9 le due t o  
cglitted manemem. 

b. A total-points-off facore van c-ted for each of the 18 students Iran 
whom no manewem vera rmitted. 

e. If the tentative-total-points-off acorn f e l l  belw the 41  point (fsrmr 5.0. 
above) bbs OM o r  mom "aait" apes for that subjeat vera finally fillsd 
with t@e rmnded Q1 ( f rom 5.0. above) ths one or more "cmit" epac&d f o r  
thae student were f u l l y  f i l l e d  v i th  the d e b  =dim score (from 5.8. 
abore)  for that manemor. 



8.  The total-poiats-off acorns from 5.b. and from 7. above omst i ta te  one of 
three  objectire  proficiency maaures available for eaah 0tu1lent. 

9 .  A second objective profioiency ma8ure derived from tb flight-check form 
ie the   tota l  nlnaber of asterlsk aarloa received by the student. 

10. T h e  third  objeotive proficiency scold f o r  each atden* vas derived frcm 
the  f lQht check data by ccmputiap the nrrmbor of ~ e m o r a  on which the 
etudsnt' s g e r f o r m ~ o e  f b U  below CUL arbit-  cgt-off  point. ' The arbitrary 
cat-off point.emplofsB for   th is  pnrpee m e  the 61 BOON from 6 .  abwe, gen- 
era- wrmded t o  the next lowest figure. 
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6 
5 
4 

15 
5 
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TAB= H (cont' d )  

QUEST0BIWF-E -9 

2. What different tyga of muneuver vonld you l i k e   t o  m e  included in t h i e  chsck? 

a graded? In other yoxds, w h a t  Imprtant ski- or a b i l l t i e s  are not ed- 
If you have a aaggesrtioa, s h w  1u1 vh& specif io   abi l i t iou should be observed 

eqaately owered br thie  oheck? 

Code catego= Replies - 
1 Slips t o  LBnding 15 
2 x-control lsd  s ta l ls  7 
3 ~ Sta l l s ,   ra r ia t ione ,  e.g., approach 14 
4 Hme suggested 18 
s Special ciommnts 22 
6 Radio and pattern procedaraa, f l igh t  22 
7 s toep tum  plan,^ weather 
8 

6 

~9 
M o r S  aad di f femnt  laadings-sp. vlnd 3.2 

con8itiolla a 
10 SP Qn2Y 8 1 

"The most bprtont itom in t b  training of the  student is "offeat of the controlm" 

no provisian f o r  an adequate grad- check on tbs atudent'm abi l i ty  and 
and the  application of thia  basic  frmdmmntalto a l l  laanewere. ThsM has bsen 

demonstration of E- in t h i e  msv fcrw." 

"Md rectangular course. Ala0 , your lov a l t i tude  obaerrbg maneaver should be 



Code - Category Repliem 

66 
4 
5 
16 

'I vodd not hay* thq iirst *ab-of f  item C ~ B  vlnd. tfhy mat let appliaants 
.tart cheak-ride as easi ly  88 possible?" 

"Insert forced LMda after S ~ W  fly% - mrs altitrdlo mhws  student'^ plan- 
ning e b i l l t y  and is more r e a i i s t l c  fra a or088 cormtry stadpint than 800 
fee t  ." 
"Ehre 8 break for smoke or a  coke after Item 6." 

"I think  the lxmtraotor should s t r e s s  all-amund Jnd@mnt on the  student' s part." 

"Ths th i rd  Item t o  be marlcsd ' c m c t a  initial error' l a  mystifping t o  me. I 
m e t  that additional dwngradlng be nade for each  100 fee t  bqouud the llmit 
ofthat ths tent  bo raided should he fly mm than 400 foot above the correct 
a l t i tude .  Tho check pilot  cannot aleaye t o l l  i f  the extrapolated heating I s  
correct o r  not." 

I 

"Re-VOrd fOX b68 C O d W f O l l  tbs in€ttrrtotiolls for 8 ,  I t e M  4 ard 7." 

"Mors snphaaie ehoald be placed on p w r - o f f  landing." 
" ~ l i a i n a t e  about p@ of it." 



4. Oont' d .  Special c m l :  It 
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Q U B T I O ~ A T R X  RESUITS 
TABLE H (cont 'd) 

Its" . 
"F i r s t  Landing should be oal led a pnmr approach three  point landing." 

n Entire check l ist  is e t i l l  in reference t o  machanical flying." 

"TOO much emphasia m compaea head- accuracy." 

"Believe it ahoald be set  up siallar t o  the pilot  examlne~ handbook noy used by 
C A A  ." 
.I 

shortened o r  simplif ied ." 

sidered  the  perfect acore." 
"The  w e  of ' 0' in a box for tmeatiefactory lnight be c o n f n s ~  vhen 0 is con- 

" AM a few V O ~ B  on -nt ." 
'Them IS too much detail ."  

Believe-many of the memers a m  broken i n t o  tw many i t e m  and cmld be 

"Suggest mvl€3ion of t e s t  first." 

placed on a higher  level  mentally." 
" ~erhspe flight bs tmc t t cm should be listed ae a profees~oa anb the   iantrnctws 

n It is  not a lear  vhethm or not  the  student wst d r a w  011 the ohart am3 prepare 
the oatline track in flight or on the ground bofore  talk-off.' 

5. Pllote   differ  in t he i r  opiniona BE t o  how t h e   i t e m  making up the uaneuvers 

scor ing  on pago 6 of the bbnal. 
tahorilil be s c 6 a & .  Plsase give ~LI  your eaggestiane. Read tha matrrial rmder 

5. In your opinion, hcr ahoald the f ins1 padlng be made? 

A. Should mvmuver be palseed or should  a t o t a l  8com an the   en t i re  check- 
r lde  determlm  f inal   cer t i f icat ion? 

Eese categorg 

1 Profere subJeotire epading 
2 Pass each -mar 
3 
4 

Get t o t a l  aoore 

5 
Wrmg interpretation 
Special commnt 

9 Omitted 

~~ 

Repllee 

48 
4 

18 
4 
4 

17 



2 
1 Eq*l lmwt 

Variable w-t 

9 
S S p c i a l  careeat 

Oaitted 

36 
19 

4 
,31  

5-C. Do you €hi& vo should o w e  the  score  value for amy of the   i t em (lndioa- 
ted l q  ths "&td ) ? Llsrt your aagessted ohangse in th i s  space. 
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TABLE H ( c m t ' d )  
Q U E S T I O W  I 

5-c. Cont'd. 

code Categoq - Replies 

1 KO change 39 
2 Prefers subjective grading 10 
3 Wrong in te rpmts t ion  4 
4 Faas or  fail ;  sat. vs. m a t .  s 
s Special  connnent 13 
9 mitt& 23 

"Use 8 @ad- system sinilar t o   t h e  system wed in the perst on all C A A  excma. n 

" I still  l ike   the  1, 2,  3 ,  4, 5 grad- mystem." 

I thinlc the reverse shorild be true, an airplane vhloh etagem ofp and vhioh the n 

p i lo t  o m  maintain airborne shows bet ter   control  of the airplane than one vhioh 
touches dorm again reganilea8 of the airspeed of the take-off? 

I 

for not  looklng around and failure i f  ' rolled  off   the ramray' ." 
"Asterisk for erratic  take-off ami bordering on dangerom mlsune of controla on 
forced Landing ." 
"Gradfng procedure should be mom flexible t o   m e t   e x i e t l n g   c o n d l t i ~ . "  

" T h r o v  the dots  out,  too  aompliaated. S h w  as mny starred bOXea as are bellevod 
e s s e n t i a l   t o   t h e  manewor graded, A l l  of the boxes count one off.' 

"Believe the dot eystem should be dropped. Possibly fo r  a numericalvalne in the 
box .' 
"In thc  final outcome, passea or failed is the  only thing v8 om conoerned vl th .  
The seventy  per  cent  pilot has the 8- prlvik~ges a8 the 100 p r  oent pilot ." 

"Forget about the grading system. Place the  emphasis on perfect ing  the  teat  and 
educating  the Examber." 

The student should f a i l  if he does not   c lear   for   take-off .  Alao ,  m a t e r  penalty 

6. Should th i s  type of check  include the forced l and ing?  

- Code Categoq 

1 
2 

Yes 

3 
200' min. a l t i tude  
mo, or  not  necessary 

9 
5 Special  comuents 

ch i t tea  

Replies 

72 
4 
6 
10 

8 
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2 
1 X -TI& 

P Q W ~  approach 
3 . , Pnmr-off 
b W h s e l  em3 3-point 

6 
5 Special  oomlnente 

Short field anb soft field 
9 cmltted 

Replies 

34 
27 
2Q 
24 

14 
12 

11 
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7-B.,  Hov m a q  landings should be given vith the check? 

Code Category - 
2 pa0 

4 
3 Three 

9 
F& or mora 
mittell 

Replie8 

17 
28 
17 
28 

8. How important ie It t o  limit t h i s  chqck-ride t o  one hour? 

2 
1 mot Iqm-tant 

1-hour limit 
s Special c d e n t s  
9 cblitted 

23 
53 

4 
12 

"MOR than en hoar but vi th  a break." 

"Make it longer and break it up i n t o  tvo o r  three parts." 

"'Po be mooensfu l ,  t h i s  ,fl;r@t %?,et wmt be ahortened.  Otherwltw, it w i l l  be 
corrupted.. S c i e i t l i i c  and kndirledge mat be applied t o  th la  t e a t  t o  reduce the  
length vlthont redwing vhat It teat$." 
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9. W h a t  e m i d  d i f f i cu l t i e s  would occur in the 1188 of the  preeent  check in pear 

and the like.) 
part of the c m t r p ?  (For example, muntains,  congested area, air t r a f f i c ,  

- Code Categoq 

1 none 
2 Moantaiae 
3 C w e t e d  area 
b Bo safe low-altlttde area 
5 
6 

Special c-nt 

9 
Weather delays 
Gmitted 

Repliee 

52 
9 
3 
5 
9 
3 
15 
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10. Pleoee give ua any eaggestiane ea t o  how the check mht bo amlified t o  meet 
your local   condi t ima.  

Coae Categorg Replies - 
1 
2 Reraove time limit 

O.K. , no .suggestions 

3 hit x-c 
4 
5 

Permit non-direct x-c 
Special c-nts 

9 b i t t e d  

35 
9 
2 

14 
2 

33 
~ ~~ ~~~ ~ ~~~ ~~ ~~ 

" 
~ ~~ ~~ 

Keep a l t i t ude   a t  least 500 feet  higher  than  highest  wint cm course.' 

Trfand get  acmm  coantry so aa not t o  get   too  far  frca home barn in a s t ra ight  

~~ 

# 

line? 

"In motmtalna or r o l l b g   t e r r a i n ,   t h e  examiner could o r  should t e l l  student vhat 
a l t i t ude  he should hold.' 

"Reduce allcvable landing area i f  a i rport  is t o o  large." 

*I Some ora l  exau might bo added for mountain fulng." 

place  the cross country." 
"Oral t e s t  w o u l d  serve tbe prvpoae and involve less fly- tlm. Th i s  I s  tQ PI- 

n Pelmit rariatiorm in cr05e cormtrg altitude  appropriate t o  the terrain." 

"If t r a f f i c  permits,  forced Wings  could be given froa variolur ps i t icma  in to  
the local  airgort." 

" A  more careful  advanced  check of veather  corditlone .n 

"carry m i n m  had to  increme  safety margin, e.g .  , two ~ ~ B O M  in a foar p h e  
airplans (fYw Denver). In opinion, any fllght-check reprt whom the examiner 
has t o  look d m  t o  grade the Werner is  dengerms t o  the alrurait and himaelf." 

"More emphasis on navigation br countour a t e r r a in ,  peaks, bodiee of water, 
shapes of n l l e y e ,  .E& so on. Lees 011 ompass headlng." 
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ll. In t h i o  a w e  .Bb any &her colarenta about any psrt of the cheak (or the  
whole idea in gene+), vhich  night  help, aa derelop  bet ter  methods of yrl- 
vate pi lot   cer t i f iaat icm.  
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TABIB H (cont 'd) 
QTICXTRAIN! RIE3UITS 

ll. C o n t ' d .  "Spacial comments". 

' s b p u  .score a s  g o d  or   no t  god." 
~. 
- .  ~ .. - ~ 

~ _ -  - 
"Think thie   plan is  a e impmzwement." - ,< 

- - - 1  - -. -. 
-< - 
- *  .. "Greatest stress m a t  be on m n t s ,  not mechanical  proficiency." 

report t o   c m e r  such t e s t s  would be a aimple statemnt by the  exminer that he 
'The final reconmendation of onr gronp was t o   t he   e f f ec t   t ha t  the m e t   e f f e c t i v e  

ha8 fl ight-tested  the  applicant and deewd hlm qual i f ied  to   operate   a i rcraf t  (Le 
a private  pilot." 

" A  conchwive and final question on the  examination oould and should be ' V c a l d  
you crxmit th i s   agpl lcant   to  be pilot  in coHmand of an a i r c r a f t  in vhich 8 0 m -  
one who is near and dear t o  you, that is, mother, father, s ie te r ,   b ro ther ,  meet- 
hear t ,  wife, hasband, i n  a passenger, Yes, No.'" 

"Have you seen t h e   h t e a t  UBAF &eon Card.  Check, Form ATRC Form 60-4, dated 
2 September 1950, put  out by the A i r  Training C m ,  I th ink   tha t   the   s ize  is  
ibeal,  each maneuver on a separate page." 

"The idea of an objective typ test is deeired. Howlver, my bpmesion  of^ the 
proposed test is that it is mchanical an8 detailed  but  impractical  and in- 
adequate ." 

-, 

n I am very mnch in favor of the  lsanemer you list a8 Losr Altittde Observing 
which m o r e  or less  disgaiaes doing steep tams at  Im al t i tude."  

" G r a d i n g  of the maneuvers in a more general vrq would be desirable." 

"El imina te  t he   de t a i l s  regarding the manewem. Stress   the  ar t  of f l y h g  and 
boost the instractor   up  to  a level  w h e r e  he IE proud t o  be an irmaructor and 
of h i s  profemion. We a m  not in the d i r e  need of a private  pilot   f l ight-check 
em much as we are in need of a eooi conme of etudy. I don't  posalbly aee hov 
au lpetrnotor  could  r ide  vith  the  private  pilot   aaplicant and do a good Job of 
a a a b z l n g  if he mast have h i s  he& don, in the cockpit  checking off sach th inga  
.sa tpggested  on different uanmera.a 

"This tv of flight teak bas been and ia needed badly. An e x m b s r  w i l l  be 
able t o  eralaate a pi lot"  8 skill and a b i l i t y  much be t te r   than   v l th  t b  flight 
t e s t  now being g i~en."  


