
R. Y. Waer 
Seymcur Raper 
David Baksn 
Eo 9. Euart 

A report. on reseanh conduotad a t  the  Institute of Aviation 
Psychology, UnlversiCy of Tenneesee, Knoxrilh3, Tennssseo, in 00- 
operation nith the Univernity of Rooheater, Rochsrter, leu York, 

d e r  the auspices of  the  National besearob Counoil Committee on 
end the University pf Pennsylvania, Philadelphia, Pennsylvania, 

Seleotion and Training of Aircraft P i l o t a ,  fran funds provided by 
the Civil Aeronautics  Administration and the Tennessee S b t e  Bureau 
Of Aeronautics 

C I V I L  BERGXAWICS BDYIWISTRBTSOH 
Division of Raaeamh 

bport No, 67 
Washington, n, C, 





A m  22,1946 
Dr. Dsan R. Brimhall 
D h o t o r  of Re8e-h 
Civil  Aeronrutios Administration 
Room 3895, Cmmroe  Building 
W.snblngbn 25, Do C ,  

har Dr. B r i m h a l l 0  

Attaohed is a report ant i t led  T h s  PIIFoewmt Betwen 0 - 
on the Ohio Sta te  F and 

Bak8n, and E. S. E l a r t ,  suhnittdd by the Cormittee on S e h t i o n  aad Training 
of Ahraft P i l o t r  r i t h  the reo0mmendation that it be Inoluled in tb aerie8 
of Teobniaal  Report8 of the Division of Researoh, Civ i l  Aerotmutlos PdrkLis-  
t ra t ion.  

-, by- s !  

The report ls 'another  In the series growlug out  of research o o n d w t d  
at the Ins t i t u t e  of Aviation Psychology through the  ocoperation of the  
University of Tennersee, the S t a b  Bureau of Peronautioa, the Committee on 
Seleotion and Trainkq of Mrcraf t   Pi lots ,  and the Civi l  Aeronantioa bdmin- 

which I s  of great pract ical  significanoe, naprely, that of  Improping the 0011- 
i s t ra t lon .  The study I s  of partioular Interest  in that it attaoko a problem 

sistewy of rating. of f l i ght  proficiency d e  by Inspeetom. Tbe resulb 
of the study do not  solve this problem, but  they lay the  growl-work for 
further investigations i n  t h i s  m a t  important area. 

SinCOI'ely PUT., 

Morris S. Viteles, C h a i m m  
C d t t s e  on Seleotion and 
T r a i n i n g  of Airoref t   Pi lotr  
Hat iond Resowah Counoll 
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mittee on Selection and Training of A i r c r a f t  Pl lo t r  he9 been the develop- 
h e  of ths prinoipal interestr of the  National Renearah CounOil C08- 

ment and evaluation of cr i te r ion  meammo of f l i g h t  profiaienay.1 The 
premnt 'study represento anothor invertigation i n  t h io  ares, halving n 
oonp.rison b t r e e n  inape.ctors'  obseerwtiona of osrtnin o r i t i d  elestclnt. 
of f l i g h t  perfolrancs, as recorded on the Ohio State  Plight  Inventory, 
an8 photographlo recorda  of fl ight  inst .rumnt8 by m e a n 6  of whioh the mou- 
raay of the impeotors~ obsemntiona a m  be determined, 

ployed, and beonuse ' inuuffiaient data for csrtain variables --re available 
t o  warrant as rigorouo e t a t i s t l d  treatmmnt am w o u l d  have been desirable. 
Bowever, deepits the limitations of t h i s  exploratory study, viluable infor- 
mation has been obtained whioh points ths way towards impMping the Ohio 
S t a t e  Flight  Inventory as a p r a c t i o d  field inati-ment for inoreasing tb 
oonaistenay of l ~ p ~ o t ~ r n '  asseeamento of flight  profioienoy. 

The study is l imited  the fact thnt only two inspectors mre em- 

The data  for t h i s  st* mere aollected i n  the w w a e  of roeearoh a t  
the   Ins t i tu te  of Aviation Peychology, University of Te-asee, Knoxville, 
Tennesaee, under the nupervision of Dr. R. Y. laker, Dlmotor. Yethodo 

Viteles, A. S. Thompmn, and E. S. Ew8.1-t at  the  University of Perm~lvania, 
of photographic aaafynis are largely the outgrorth of work done by M. 9. 

Philadelphia,  Pennrylvanis. The statisticdl m e s i r  war conduo~d and a 

1 Other rtudles M desarlbed in tb following report.: 
gaur, E. 1' fhe develomnt Of "A %do for btina P i l o t  c O W % O w .  n 

Washington, D. C.1 CAA Divirion of Remaroh, Report Ho. 18, July 1943. 
Johnaon, E. U., a d  Boots, M. L. &$&&Is of  r a t l o P o  In  tbs p,&,&& 

ea of the C.A.A. tr8lnlna urn-. Washington, D. C.: CAA Divioion 
- 

of Researoh, Report Ro. Zl, Ootobr 190. 

grds of a i roraf t  allot  ~erforpaacg. lashington, D. C.1 CAA Division of 
Rerearah, Report No. 31, July 1944. 

Edgerton, A. A,, and Walker, R. Y. and develoment of the . P a r t  I: E a r l y  and k r e i o  r e s e w .  
~ l s l o n  of Researah, Report Noe 47, July 1945, 

' A w c  Committee on Seleotion an? Training of Aircraft Pilots .  

Vitolea, Y. S,, and Thompson, A. 6 .  -.sin of D h o m D b i Q  reQ - 

tbe Ohio S t a t e  Rliabt Inventory. P a r t  IT: bo- 
amlioationp. Washington, Do C.  : CAA Division of Re- 

Festinger, Leon, Kogan, L.  S., Odbert, A. S., and Wapner, Seymour. 
searoh, Report NG. 51, November 1945. 

a 1  u u  ra 
Maroh 1946. 

merit -oe i n  BUC ce f l i n b t e  a8 
-hie recards 

~~ ed by &tp- . Waahlngton, D. C. CM Division ai Reaeamh, Report Bo. 
6% Uacnh 1Qtk~ 
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praliaiaary report prepaFsd @ Sapour Wapner an8 David Balcan a t  the 

Hew York. The final report wan h m b  written by the Editorid Staff 
Stat lat ica l  Office of ths Cornittee, Unlvaralty of Rooheakr, Roobator, 
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tory p h w d  a premium on accurate o h m a t i o n  it appeamd desirihle t o  
detenulne the accuracy of the infomation recorded by check p i l o t s  on 
the  inventory by means of an expr lmnta l  teat.  Opportunity for cmah .n 
imes t iga t ion  ra8 afforded by the   fao t  that WtiOn-photographiO reoord8 
were available i n  terns of which pertinent  infonuation M to  the perform- 
m o o  of' the  plane  wuld be obtained for the 8- flighta during which tbe 
Ohio State  Plight  Inventorg m%s f i l l e d  out. Through o o q a r i r o n  of the 
perfomanas aa recorded by the chmk  pilot.on  the Ohio S t a t e  plight h n -  
tory (OSPI) r i t h  the perfomonce as irdicated by the photographic msords, 
a measure of the  acouracy of the observation of the chock p i l o t  aould be 
obtained. It RLB considered that the r o l l a b i l i t y   o f  the rerding of tb 
p&tographIc data TM sufficiently high to w a r r a n t  the mploymnnt of 
t b s e  reool.de as a test of the aoowaay of the  obssrpatiom FsoorBed.on 
the inventory by the obmok p i lo t .  

Beanme of the fao t  that employmant of the  Ohio S t a t e  plight Imr~n- 

The data available f o r  this andlyrls TEI-O obtained during the moond . 
and t h i r d   f l i g h t  C l a E S e O  a t  the  Inntitate Of Aviation PepOholngY. E.oh 
f l i g h t  class consisted of 24 student  pllota,  although due t o  lnadequaoies 
in the data  infomation on both OSFI and tho  photographic .,~aords a m  not 

administered by t w o  impeotors,  Inapttotor A ~ r v i n g  with the i e o d  flight 
available for dl mbjeots  for all o O n r p a r i 8 0 ~ .  The check fllghte were 

c lass  and Inspector B with the t h M .  It was reoognized t b a t  analyeis of 
data from o n l y t r o  check p i l o t s  w o u l d  not p o d t  broad general isat ions  to  
be d e .  However, in M much M one of the men bad a reputation for be- 
extremely competent it was f e l t  that valuable  Insights into ths matter of 

t o  each student  at   the  10th,  20th,  34th, and 35th bur of f l l g h t  training. 
aouuracy of observation might be obtained. Check f l i g h t s  aere administered 

pr incipal ly  concerned with  the accuraoy of recording  of  Wonnation dn . 
Data f r o m  eaoh ehack f l i g h t  were treated  individually, The a n a l p l s  wan 

with the photographic rocords  could be made, vim average airspeed, air- 
five variables in tha OSFI in terns of which tha most direot  comparisons 

speed 'wriation, altitude v s r i a t i o n ,   d i p ,  and skid.  

I n  generc~, it was evident that of the rive p f i c i p ~ l  v a - ~ a h e e ,  ob- 
emvations on average airsped were the most accurately made & both inspec- 
tors,  the correlakions between 031 and camera recorda being generdly high, 
and the  percentage of discrepanciea greater  than  the units i n  which the  air- 
speed instrument was calibrated being generally low for  both inspectom. 
Alti tude  variation and airspeed variat ion were somewhat less acaurately 
observed, Rigorous stat is t ical   invest igat io?l  of ths,accuraoy of observa- 
t i o ~ s  on sllpnlng and ekidding muld not be made due t o  the paucity of 
data d the  nature of  the  diatributiona in t e rns  of vhich  these~variablee 
w e e  prssented. Although general treds of  sgreement aere evident for both 
of t h e e  variables It ie noteworthy that a nmber of marked s l i p s  and skids 
were indicated by the  photographic  records which mere mt recorded b+y inapec- 
t o m -  I n  comparing the  aecuracy of the two inspectore It may be oonoluded 
that although  they  dlffer i n  the accuracy of recording  spc::fio t y p e  of 
items, there  appears no marked auperioritr ef m e  inspector sa compared 
Kith  the sther, 

http://reool.de


: I t  m a  oonclded that wheream the lack of aQCUraCy in the inspecttors' 
obaervationa might not be considered necaesarill t o  rander unreliable  the 
over-all acorn derived f r o m  the aggregate of O S F I  item, the use of' the 
OSPI, routinely administered, in collecting preciee  lnfbmation on apeaifio 

,.' , elemnta of performance might be unaise unleaa speaiiio Informatian mre 
.. available regarding the accuracy of obsemation of the inspeators or cheok 

pilots adminiotering the cheek f l ights  and filling out the inventory, 

. 



mTRomTIoII 
It has been recognized that o m  of the primarp problem in the  are48 

of aviation  pepaholoa i a  the  adequate asaessmsnt of f l i g h t  competence and 
f l ight   pmflclency.  The value of laany c r i t e r i a  of   f l igh t  performance ha8 
been decreased due to the f a c t  that varioue  assessments, presumed to  be 
comparable, have not been made on the  baeia of comparable f l i g h t  B i t U a t i O M .  
In  correct ing  thie   s i tuat ion,  the ooncept of   the "standard f l ight ,"  In vhioh 
all pl lo te  vrho are ~ A Y  be compared are tes ted on the &me series of mBpBwems 
f lom i n  B p m s c r i b d  sequenoe, and fol lowing  erpl lc l t ly  atated pmedures,  
has been develcped.1 The "standard flightR has .been need extensively in re- 
search  investigations, and the  prinaiple  hss foMd application in m i l i w  
and civilian f l i g h t   b a t i n g .  

standardization of the work sample on which the assessment I s  based, but 
aleo  standardization of the procedures by which the elements of the  sub- 
j e c t ' s  perfowance on t h i s  standard work sample are observed and evaluated. 

pects of f l i g h t  performance  during the administration  of check f l i g h t s  or 
I t  was t o  laeure complete and stmdardiaed  observation of the c r l t l c a l  as- 

f l i g h t   t e a t 8  that the Ohio State  Flight  Inventory2 was developed. 

Adequate assessmont  of flight performance demands,  however, not only 

The Ohio State  Flight  Inventory  conslsts of a eeriea of check  sheeta, 
each page of the  iwentcry,  i . e . ,  each check aheet, being  devoted t o  a 

maneuver in qwstlon  are  indicated,  and epaces are provided whereby the 
eingle maneuver. On each "maneuver eheet"  the c r i t i c a l  elements of tbs 

cheok p i lo t ,  m h o  administers tbs flighG test, remrds t+ subject 's  per- 
formance on each c r i t i c a l  element. The check p i lo t   e i ther  checks cer ta in  
deecriptive terns indicative of the pcrformwmc:~, o r  entern figures indi- 
cating performance In terms of the element is que3tlcn, e.g., aversgo a b -  
speed, amount  of a l t i tude  var ia t ion,   e tc .  A p ~ g e  Prom t h e  Ohio State  Flight 
Inventory is presented In Exhibit 1. The inventory is f i l l e d  out bp t b e  

___l_l 

'Viteles, M. S., and Thompsoa, A .  S. The w e  of standard  fliPrht 
B t i o n  DhO- in the aq 
ton, D, C. I C A A  Division of Resemh,  Report No, 15, May 1943. 

o f  airEE9ft u i l o t  mrfo-. Washing- 

2Por P W description of tris inventory &d its development, s e a  
Edgerton, A, A,, aac! Kalker, R,  Y, Kletorp. and d0VelODWnt of the  Ohip 
S t a t e  Fl ieh t  Inwe49sp. Par t  I: Early VQ&QUS Md baslo rem-. Wash- 
ington,  D. C . 1  CAJ. Division of Researah,  Report M o ~  479 July 1945. Also: 

Committee on Selsction rsd Training of Alrcraf t   Pi lots ,  J&&G~-Y en 
n t  v o r s i m  o f  the 

&Ld cum 
Report No, 51, PloFenBRr 3945+ 

i E q t i o n s o  8a~hi11&0n, D. C o r  GAA Division of Research, 

a 
W l i X h t  *8ntQ'LT,&& 111 Rgce 
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obeok p i lo t ,  whlle in fl ight,   during the a o t d  exba t ion  af the maneuver6 
in question. The varloas itam in the inventory oan t h i n  b ~ a i g l l b d  .eights, 

puted.  Scores computed in t h i s  manner are dependent prinarily upon th soon- 
and a total soore for individual mmuvera and for t he   f l i gh t  M a rrbole com- 

racy of t h e  obolr pilot 's  obserrmtlon adl are not Influenced M markedly by 
tim  evaluative standards which particular check p i l o t s  me in assessing 
'over-dl"  perfornanoe as are over-all  grades.3 Suoh dlfferenma in mdu- 
ative s tandads  were considered Important factorm, in accounting f o r  the' 
mark4 lack of agreement  between the   f l igh t   g rades  g l ~ e m  by dLtfemnt aheok 
pi lo ts ,  instructors, and inspectors. 

Beonuse the  oqloyaent of the  Ohio State  Plight  Inventory  placed B 
premium on accurate  obmrvation it appeared desirable t o  date- tbi acau- 
raoy of the Information  recorded on the inventorg by the  check p i l o t s  by 
means of an expw lmmta l  tort.'  Opportunity for lnwrh au investigation oar, 
afforded by the  faot that motion  photographic  records were available, by 
means of which per t inent  information as to the perforplanott of the p k m  
could be obtalmd for the  same f l igh t8  during which the Ohio S t a b  Flight  

by the cheak pilot on the  Ohio State Pl ight  Inveutoq (OSFI) wlth tb par- 
Inventory was f i l l ed  out.4 Through comparison of the  perfo-oe acl reoorded 

formmoo M indicated by the  photographic  records, a measure of the  accpraoy 
of the  observation of t h e  cbeck p i l o t  could be obtained. 

It should be recalled,  of ooursq that in t h e  cmparison of ths 081 
entries wlth  the  photographic  records the photographic  record data, baaed 
on readlngs of the  record by clerks, may coutain errors. However, the M- 
ture of the photographlc  records allows for re-read- in mse the readers 

t hem photographic  record read-. It will bs noted, however, t h a t  certain 
are uncertain of their ent r ies .  Regular checks mere made on the  accuracy of 

elements i n  the photographic  records were undoubtedly more accurate tJmn 

31n a o t d  praotice  both  the over-all acore in terms of the  Ohio Stat0 
Flight  Inventory, .%nd a noparats over-all ovduat ian of the perfomwoe, (iaeG, 
an 'over-all grade") by the oimok p i l o t  o r  E i g h t  examiner I s  usually obtalnad.. 
Tha general  evaluation by the check p i l o t  is valuable   inamoh am on oms- 
aional check f l i g h t s  it is deeirable to take into account certain qualita- . 

th  other  hand, the imentoq   score   represents  an index of proficianay based 
t ive  sspeota of performance which are not  provlded for on the  inventorg. On 

which the  proficiency of di f fe ren t   subjec t r  on these  elements can 'be d h o t A y  
UL performanue on t,6e . c r i t i c a l  elements of various mnenvem in terms of 

colpparodc , 

'In the apecZally conetrracted "criterion  .planem used in t h i s  invastigm- 
t fon  motion p h o t o g ~ p h s  were taken of the 1 n s t m e n t s . h  e concealed Instru- 
mnt panel. T b  instruments inoluded In the p a n ~ l  vdre aa follows:. air- 
rpoed inAica tor ,   a l t imeter ,   a r t i f lc id  barison, hclinometar (hU- 'bank )  and 

' position8 of the elmators ,  ailsmaB, rudder and t h r o t t l e  could ba ob'semed. 
zats ai wrn, %9.;nometer, and a "~anntrol  Indicatorn by meens of which the 

For a more complete deseript5on and dieauaaion of the photographi0 i n e t d n -  
tion, nee: Vfbles, Y. S., and Thompmn, A ,  S, & as&vais of phot ll 
r e o o d n  o p ~ ? ~ t ~ ~ ~ - . n a r f o I n n ~ .  ~ : ~ s ~ ~ , ~ n g : , n n ,  n, c. t c u  D i v i m  
Reeannsot, Report Y a ~  71, :I&- lUL4, 
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otbors.5 Et. ssamd legithmite, nevert'hdess, t o  emplay the photographie 
records M a check on the accwaoy of t,ha obaemations ae reocrdd on ths . 
OSFI. . ,  

One pllavioos study ahould be notad i n  which the  agreement between o b  
snmations Of check p i l o t s  d the P h O t O ~ ~ h i C  rOCOrda KW inVe#t@tad. 
The dtrta for this 8tudy were obtained from the Hidwest-Aavy projeot, oon- 
ductsd unbr the auspioss of the M t t e s  on Selection and Training of 
Airmaft  Pilotto In 194.3. The  obdervat ons of check p i l o t s  ( C M  Fli@ In- 
apeatore) as reuorded an Form ACA 34ZZ i uere wapared w i t h  the data obtained 
from t,he photographic  recorda. The d y e l a 7  ma, borewr, of a prellninary 

agreement  could be obtained. It n e  found that there .was l i t t l e  agreement 
Petreen hpeotors'  observations and photographic  reoords for the e m n z  
poor al t i tude  control ,  speed ( too fast and b o  dm), s l ipr  (on 6ttrsight 
maneuvers), and skids (on both  s t ra ight  snd tu rn  manemern). Somuktt more 
agreement ras found for  the errors: , mse low, degme of plank 
varies, p,or directional  control,  and slip. on turn memmvers). The Fe- 
sults on other items were too  ambiguous to   Indicate  a tmnd. This st* 
mffered  not only Prom inadequacies in the da ta ,  but a l so  becaaas met  of 
the items on Form ACA 3422 used IJJ the  inspeotors w r e  not compomble to 
the data taken from the fi las.  Direct compsr I60~  rem therefore  not pos- 
sible in most instances. However, m h  of the dab avhilable from tho OSFI 

parisone .0(111 be made. 
are comparable to data taken from the  fllms, and in theas  oaaes d i r e d  oor 

MtUFe b e c a w  O f  th0 Well B U h r  O f  Owes involved, d 0- tIWlld0 Of 

"k" 

%or a asoussion of the solw%s of erior motion p t + o g r a p ~ ~ ,  saet 
Wapner, Seylsour, B h ,  David, and Walker, R. 1. 

I II. Mot 
report in the  f i les of the C o m i t t o s  on Seleotion a d  Training of Aimraft 
Pi lo ts .  1 

manewem, and ra t ings on speoifio aspects  of flight prforaanea. Bn mdy-  
ACA 3423 prorides spam f o r  811 wer-all grade, gradom on 6pecifia 

a la  of rating8 on this form raaS tv f l i g h t  inspectors is desoribed in: 
Pestingar, Leon, Kogan, L. S,, odbert, H. S., epd lapner, Seymour. m- 

7 

port in tho filer of the C - i t t e e  on Seleotion and Training of Airoraft 
P i l o t s . )  ' 



axecutioc  of given maueuvers, The agmemant be'meer? these obaervaticm aa 
reoorded on the O S 1  and data  obtained from photographic reoords of the 
f l i g h t  pexfowonca nas in~estigated. c 

It raa mw&niaed that aaalysie of data from only two cheek pilot6 or 
f l i g h t  examiners w o u l d  not pnrmit  broad  generalizations to be made. Emever., 
inaamuoh one of tho ne& had a r e p t a t i o n  for being extremely oompetent, 
it m u  f e l t  that wluablo Insights i n to  the  matter of amuracy of obsema- 
tion might be abtabned, < 

I 

SOUF6ES OF DATA 
-n 

The datu avai lable   for '   th is  andyais were obtained during t h e  sewnd , 

. and t h i r d   f l i g h t  c:.assea at the I n s t i t u t e  of Aviation Payohology. For eaob 
f l i g h t  olaee, check f l i gh ta  were administered a t  the- loth,  20th, 34%h, and 
35th hour  of f l l gh t   t r a in ing  for each stdient.9 Mng these check flights 
the oheok pilot ,  ar-nfnupoutor,'10 moorded hie 0be.erPationa of perfomwoe 
on the  OSFI. PhotogPapnlo recorda of aeleotad namvora were taken ninnil- 
taneouslgr. 

Tho photographlo recorda obtained during  these oheok flights were NII 
off  in elow motion on a rojeotor,  and readings of the varioua inst-nts 
*em recorded by clerkalf  on special oheck sheets. It was from these oheck 
aheetm that the ptaotogr~phic  data for analysis were taken. 

. ,. ~* 
SPECIFIC BABXBLES IllVESTIGATED 

As notad prerioudy, determination  of  the agreement between phutogmphio 
reoords and the  Ohio S t a t e  Fl ight  Inventory ras not possible for all iteas 
on the  inventory. The data from the OSFI were somewhat more inoluaive  of 
all aspeots of f l i g h t  performanoe than were the photographlo data. For ex- 
amplo, observation6 regarding tkm ab i l i t y   o f   t he  subjwt to follow grod 
patterns mm reoorded on the  inventory, but were not  available frpBI the 
photographic recordn. Furthemom, oertain other itom on the  OS1 mm not 

t h i n  analysis and ths mansuvera in uhioh they oocur are presented in Table 1. 
oomparable to photographic i t e m @ .  The l i a t  of corresponding item used in 
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mDDs OF NULYSIS 

Certain of the OSPI variables and oartain of tlm variable8 iron tb 
hotOgraphiQ reaordn were oontinuoua in nature, and otbara worn disoreto 

Pi&., dichotamua) . With refrrenoe t o  Table 1,. data on tbe f i r a t  threa 
variables were contimums for both OSFI and photographic recoz~l8. For V u -  

record4 were wntinuou4. For Varinbha 6 to 9 data frca both tha  OSBI .nd 
iablem 4 and 5 data on the OSFI were dioomte,  ard d ~ t a  on the photographic 

data tbs following t v a  of analyma wem d e ,  
the  phatographic  reoordq TOIW d i c h t w .  Eepondiog 0)  the  nature of tba 

were k%EKkY%criter~t T-tJpes 1) aorrslatiorm b tmen  o m  o b n a -  
O f  d p S 8  mm mad0 it- afiioh 

t ioha and photogmphic  data, ( 2 )  irequonay diotribvtion of  abaolub differ- 
enaa betreen WI and photographic reaorda, and (3) freqwnq dis t r ibu t iom 
of dgebralo  differences  betreen  or i tsr ia .  In addition, owdative peroent- 
ages were conputed for the frequency dietr ibut lobs of abaolttte  dlfferenaeaf 
and the means and standard devlatione of  the dist r ibut ions of algebraic dlf- 
ferenoes were dete&ed. 

0 V 

~ i s o r s t e  V a .  Fourfold tables wera set up for each item in wcioh 
the variate maa discrete  on both criteria. Faoh d e  repl.eselrted cme of t he  
variables. Frequenclea ware entered in the appropriate ~0ll8. Sinas euffi-  
a ian t  cams were not avai lab le   for  rigorow etotLat ioa1  t reatmnt ,  the trend 
of agriement or dlsagreellent w a a  determlnod by inapeotion. A 8 a q l e  of auoh 
a  fourfold table is given in Figure 1. 

pbo~grazhio - 
I'lom S t d l e e  

FIQIKlE 1 



~msb- indicated lfell>!l  or "no sliptv ("kid" or "no ruldii~') ( I I ~  did not re- 
O G I ~  t he  e w o t  degree of' s l i p  (or of s k i d ) .  However, from the photographto 

ball in tha h c l l a o m e t e ~  or ball-bank indicator, c d d  he determined,. In 
deta the  exaot degree om' slt2 or skid, in tarns of the  exmaion  of   the 

the  dir@ctiom for f i l l i n g  oat the Oh3.o Shte   Fl ight   Inventory  the impoa- 
tor was alrected to moon]. any s l i p  or skid of suffjclont magnitude tro ro- 
eult in en excuraion of the 'ball i n  the ball-bank Indiaa+&p nore. than one- 
hdf ball rldth outside the   oentral  or "luhber" l inea of that instrmmt 
88 a nnSlpR o r  "akid." A d i p  o r  skid cf this magnltud@ m a  rsoorded am 
r i k r g r ~ 9  2n on the phc*ographlc recorda. 

inspeetor during the "ectly," "turn," and nrecoveqf' parts of tbe ~ ~ U V B T ,  
mad comparable dah mre available from the photographlc.reclcrda, FOP 
each "ellp" or "akiP item In eaoh part of the turn manewera, a 2 x 5 table  
was constructed ELB indimtad in Figure 2 .  The appropriate frequsnoies wore 
entered in ths ce l l s .  I n e m a h  88 the  data did not w a r r a n t  more .?i~oroos 
otstistAcal  treatment,  the t rend of a g p e w n t  or disagreement WM detar- 
mined by b e p o t i o n  with prticular reference t o  Degree 2 an a point of 
dichatomy in t a m 0  @f the photographic reaordr. 

In turn me.neuverm, obserpations of slipB ard skidc mrs: made by the 

FIODRE 2 

IXPFCTCRS 

The data from two Inspectorn a m  treated i n  t h i n  invemtlgation. T h s  
aheok f l i g h t s  for the aecond f l i g h t  a h a  were adminiatescd by Inapeator . A ,  
The check f l i gh t s  fo r  th3  t h M   f l i g h t  class rere a2minilatered by Inupootor B. 

RESULTS 

4 l t l t u d s  Var- T b  recorda af al t i tuda  var ia t ion,  in terms of 
both 0.91 entries and the photogmphio roCor.dE, refemed t o  a l t i tud0  ahangem 
between tha beginning and the end of lave1 manew6~0 Is wMch no a l t i tnde  
should have bea gained tr lout. The  aorrelationa between the observationm 
of the mpeotors as recor6ed on the O h l o  State  Flight  Inventory, and the 
photographic records for altitude variat ion are presented in Table 2,  aepa- 
rately f o r  class (lnapoctor), cheak f l i gh t ,  and mnn~uvor~ 

. 

http://roCor.dE




... .. 

clnsa  (Inspector A) range from -.C9 to .90, with 8 of the 18 coefflclerrta 
Examination of Table 2 lndleates that the  correlntions fo r  the second 

being slgnifloantly greater  than  aero, and 16 of t h  18 oosff lc lentr  being 
positive. The media correlation for the second c lass  l e  3 5 .  For the 
th i rd  a b s a  (Inapeator a) the  aoefficlenta range from -.07 t o  .77, 10 of 

18 being positive. The aadian  correlation I s  .465. 
the  18 COeffiCbDtS bPIn(l .%gnifiCMtly  gl%ater than d 16 Of the 

On ob.enations of al t i tude  var ia t ion  there  appears t o  lm 8 tandaay 
for the  coefficients of correlation for t he   t h i rd   f l i gh t   c l a s s  (Inspeotor 
8) to be soaswhat higher than the  coefficients of correlation for the  sec- 
ond f l i g h t  class (Inspector A) M widemod by the h i g h  wdbn oorrela- 
t lon,  aud the somewhat greater number of signiflaant cmffiaientu.  Hor- 
ever, when the ooefflclenta 0f correlation are compared fo r  t b  aame ma- 
neuver and check f l i gh t ,  hal f  of t h e  oosif lc lents  am higher for the  meo- 
ond clnse and half are higher for the t h i r d  class. 

Perhapa a better  Indication of the agreement between O S 1  ent r ies  d 
the photographic  recorda I s  obtained by an exemination of the  mean diaarap- 
armies betreen  tho  inspectors'  observations tv. rewrded on the  OSPI and 
the  photographic reoords. Those msaa disorepenaies a m  preaent,ed in Table 

anop is posit ive It indlaates tha t   the  O S 1  man a m r e  waa higher than th 
3 eepa ra tdy   fo r  class, check flight, d maneuver. Whsn the  menu d i m r e p  

mean score on the photopnphlc rocor&. 

am, in general, aolnerhat akaller than t h a  for Impmokr A (second olema), 
It dll be noted that  the  disompanoler of Inspeator B (third clams) 

blng dler in 12 of the l8 oompuisonr. The aw.n diborepan for  Impator 
B ( th i rd  olaas) man -10.5 feet and f o r  Inapeotor P (second a h 8  7 It ma 17,5 

with th. photographic rsaord.  taksn M tlm mtandard, wbarean I m p t o r  A 
feat. Inspector B tarded to udleremthte the altltrdla 7a~Intjon nn 0- 

tauled to o m t h t e  the   n l t i t da   va r i a t ion .  Howemr, am is  wlden t  from 
tba sios of  the standard dwi.tioru, tln spread of t h s  diaonpanoia~ 
q u i b  large. I n  tta majority of oama t im diaperalon of dlsorepaneies for 

Ysllsur.r 3 (Straight and I m ~ e l )   t h e  range of all disorspmoles (wben data 
Inapeator B (third 0 1 ~ 6 )  l ea s  than for Iwpeotor'A (moond a h a ) .  In 

fme all oheok flights were pooled) for Inapator A anged 205 foot to 
-60 fwt, for Inqmtor B from 65 f e e t  t o  -70 fast. J 

A 'further oolllp.riron in t s m a  of +tule  of discrepanohm I s  given in 
Tablo 4 in which l a  prorented .th parosntrg. of m o m  where the   absolub  Vdlm 

8w choaan am ths oritical ralw innamah u the  alt-b arallahle t o  th 
of the discrepamy (i.~., d i s rep rd lng  de) lm 20 f e e t  or  le^. h . n w  f e e t  

fo r  tbs m j o r l t y  of aaoparimoltl (actually 15 OF t b  18) Impsotor B showed a 
inapeator WM onlibratad in units of twenQ f ea t .  It I s  evident .gain thst 

f i l a a  of the  Cmltteo on Selaation and Training of Lira& Pi lo t r .  
%omplete dir t r i lxt t lonr  of dieorep.ncioa on all rariablarr are in ths  
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PERCEHTAGE OF C B E S  WITH ABSOLUTE DISCREPANCIES BETllEEB OSFI . 
(INSPEGTOR) AHD PHoTO(IRApB1C RECORDS OF 20 FEET OR LBSS OEl 

ALTITUDE VARUTIOH 



greater percentage of diaorw~anafes of leas than 20 fee t .  ThO median per- 
g e n t , ~  for Ihspector A ws.8 ?i3.5%, far ,Inapeator B, 61.9$, 

FFGE these oonpprisms there seems t c  be a tedency for tho i3qee.-  
to r  Gf the thi rd class (Inspector B) t o  be more accurate in recording dl- 
titude  variation  than  Inspector A of tha second f l i g h t  class. An rllf be 
noted l a t e r ,  the practical  significance of these  discrepancies between 
t h e  0 8 1  and tbe photographlo moord8, ev0n those of the magitdude MI- 
cnted for   Inspector  B,depends  upon the type of evaluation made from the 
Ohio State  Flight  Inventory and the  speclf ic  uses to which the  data w e  
put. 

Aver- Airsmod. The correlations between average airspeed M re- 
corded bp the  inspeotors on the 0 3 1  and aa  recorded on the  photographic 
IWIOI-~S are presented in Table 5 .  
the correlations for  the seeond O ~ I M E  '"T Inspector A) range from .06 t o  .81, 

ctlon of t h i s  table  indioatea that 

w i t h  twelve of the twenty coeffiolents being aignlficant, and a l l o f  tlmm 
positive. The median correlation f o r  the  second claas l a  -61. 

For the  th i rd   c lass   the  range of coe f f i c i en t s , l s  -21 to .93, 17 of 
the 20 coeffiolenta beh~ a igd f ioan t ,  and again all are  positive. The 
median coefficient I s  .725. Wbn t he  correlation  coefficients a m  colnparsd 
for the  same manewer and check flight, in 16 of the 20 comparisons the oor- 

tendenay for closer agreement between OSFI en t r ies  and photographlo  records 
relation  coeffioients of the  t M  alas8 a m  higher. There is evidently n 

i n  the case of Inspector B ( Z M r d ~ ~ l a r s )   t h a n  in the case of Inspeotor A 
(second olassj. 

'ria me& cUsorepancie8 betwoen the Ohio Sta te  P l i g h t  Inventory  entriea 
and the photographic records on average airspeed a m  presented in Table 6. 
For the seoond f l i g h t   c h s a  (Inopeotor A) the  r w e  of t h e  mean disorepm- 
cies  I s  from -3.9 to 2.7 aph. In 11 of the 20 instances these means a m  
nept ive,  indicating a tendenoy toward underestimation o f  average airspeed 
for Inspector A of the second class, 

2.1 mph. In I2 aut  of the 20 lnntanoea the  m e a n  dlscrepancies are nega- 
"he range of mean diecrepanoies for the third 01-s is from -2.7 to 

t ire,   indioating  again a slight  tendmoy tonrd underestimation on ths part 
of Inspeotor B o f  the third class .   In  general, the magnitude of these man 
diacrepanoieo is not large. It is evident f r o m  Table 6,  howwer, tint the  

than  the mean diacrepanoien. Tim actual ranges of disorepanoies web f r o m  
standard  deviations of the disorepanaies are, i n  general, somswhat larger 

9 to -6 mph and 8 t o  -12 mph f o r  Inspectors A and B, mrpectively, on the 
manewer Straight and Zevel. On t @   S t r a i g h t  Glide, t he  ranges of dl- 

reepeotively. 
ompanoies wera f r o m  5 t o  -9 mph, srd 5 t o  -8 mph for Inspectors A and E,. 

The incidence of =ked discxwpanoy is perhaps best pmeented in 
Table 7 in which the peroentage of c m s  in which the  absolute value of 
the  discrepancy  batmen Ohio State Flight  Inventory and photographic 
reoords was 5 raph or l e s s  is indicated. (The airspeed indicator was call- 





* 

2 LL_7-8 &!!amz 2nd Cl, 3rd C 1 ,  2nd C 1 ,  3rd C1. 2nd C1. 3rd C1. 2nd C1. C1. 

3. Straight and 
Level 

7, Stxdght  
G&b 

8 .  hft Climbing 
TWXI 

28 Straight 

29. Left Gliding 

Glide 

TU% 

2.7 . .9 2.2 
2 3  1.1 3.4 
-2.4 -1.9 
3.9 

-3.6 
223 503 

- 03 - -4 
2.4 1.8 

-1.4 
4.1 

-1.4 
3.8 . 2,6 

0.0 - 93 
305 - .5 .6 1.7 

3.3 2.8 403 

Median Y for 2nd Clacrs (Inspeotor A) = -&5 
Mbdian M for 3rd C k a  (Inspector E) - - *55 

. 

2 1. .A-8 
ransuvaF 2nd C1. 3rd 01. 2nd C1. pa C1. 2nB C1. 3rd C 1 ,  2nd C1. ,W G1, 

3. Straight and , x  

Level 90 100 90 95 91 91 96 
7. Straight 

8, Left Climbing 

Climb m 90 91 90 91 92 75 % 

ltup n 100 91 94 100 100 80 96 
28, Straight 

Glide % 1 0  100 100 89 $00 90 % 

.. , 29,  bit Glidlng 
TUlTl 100 88 90 100 95 91 88 100 

lyedlan Peraentaga 2nd C ~ M B  (&peotor A - 9 0 , 5  
Median Pemenkge 3rd C h r  (Innpeotar E!{ = 96 
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Y 

-5.1 
6 -4 

"3.2 
4 .E 

-4 -0 
4.2 

-1.2 
3.2 



100 40 82 17 . 86 36 85 42 

- r w 17 58 17 55 29 
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s l i p s  aud skids .  HOWOVOF, the a t d a r d s  i n  term8 Of whi& "8@WXWntn and 

of the contingency tables by l teme of which the photographic reoorih and 
*disagreement" were M i n e d  above are not stringent, and further inapeation 

OSFI entries a m  wmpnmd indicates   that  a number of marked s l ip8  and 8kldr 
apparently were Mdetoctsd. 

Data in manary forpl f m  Tables A-L, A-5, A-10, and A-ll$ and f m  
Table8 B-16, E-17, B-22, and B-23 in ths appndlcss  a m  pmsantsd in Tables 

pooled. and while  rigoroue analysis i s  not w s m n t e d  due to the  faat tht 
11 and 12. In  Tab'lao 11 and 12 data  P r o m  dl four ohok fl ight8 hapa beem 

in nang; cases  the marginal t o t a l a  Prom the  contingsnoy tables for individ- 
-y@ chenk fllglrtr which were pooM are not oompamble, nwertheless, oop 
a i d e x t i o n  in  t b i e  aumcuy fom of the data for two m e u v e r s  ( 3 s j p  S t m p  
Turms Right and Len) appeara of Intereat,  

Inepeotlon of tbm tables  h k c a t e s  (M noted  pnviou8ly) that in 
these two mnewers, In which the hcidence of slipplng and okldding w a s  
p a t e s t ,  there  is a general trend topard agrement. However, a nllmber 
of cases of marked slip and  okid were indicated by the photogmphio rea- 
ords but rem not recoded by the Inspector on tha Ohio State Fl ight  In- 
ventory. For example, d t h  reisrenoe to Table 13, "Bo s l i p  during ~ O T -  
erf WM indicated in oases where the  photographic record M i o a t a d  a s l i p  
of Dsgrw 4 o o d 0  ( In  a Degree 4 s l i p  the photognphic reoorda shod 

neation, it is  notwort& t ha t  mfemoe  t o  Tables A-1 to A-l2,  and B-13 to 
a naxlntm e m 8 i o n  of the  ball in th ball-bank Indicator.) In this eon- 

B-24 in the  appendices indioate that for Inapeator A, of 90 h t a n o e a  of 
8 l i p  or skid to Degree 3 or 4,83 M indicated by the photognphio moordo, 
18 o r  2C$ wore not xeoorbd am s l i p  or skid by t h i s  inupodor. For Inapea- 
tor B, of  45 C B E ~ E  of s l i p  or skid to Degrae 3 or 4, 26 or 5& qere not re- 
a d a d  o s l i p  or skid by the inspeator. In term of this obMerration, 

then  that  although 8- general agrement bebeen O S 1  o b w n a t i o n s   m d  
Inspector A n a  mch mre aoourate than Inepeotor 8. It mea8 epident 

photo#raphlo moor& rae evident,  a -bar of apparent and mmrked s l ip8  
and akldr ware not moordad M moh by tho  InspeDton 01 the 091. T h i s  
fact l a  of oom signiiiaance men though the  incidenoo of olipe and &Ids 
t o  Degree 3 or 4 was small, reprementing less than & of the total oppor  
t rmi t ies  for Blipping and  .kidding during the  turn unsmer8 under coneid- 
eration. 

-. An =tad prmlouoly, oompnriwno wre d.80 d e  in 
of the  variables "Plana flm off or s t a l l e d  off,* 'Stick full b o k  

at m m t  of lezrding,' 'Lor rins: miad by alleron in &all,' and 'Cooxdlua- 
t i on  of controlo  daring turns.. As n e  mantione3 earller the coapsriaono 
betresn the 031 o h e n a t i o n s  a d  tbs photographlo varlnbles LCB not M 
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mful for these  variables as for the variables  diklissed above. The 
p h o t o g m ~ M ~  record observations nere =de in qual i ta t ive rather than quan- 
t i t a t i v e  fsrms, and there I s  DO assureme t h a t  tim defini t ion of tim Bun- 
satisfactory" al ternat ive u d  by the ln8peatora vas dlreot;ly caqamble to 
t h e  d e f b l f i o n s  in tarme of nhich the pbtopa@ia rmords m r e  read. Hm- 
ever, these conpariao:;e -re made and rrill be diaausead brhflp. 

Contlngmay tables  fbr  the item plane n F l o m  offu1 o r  'Stalled o f P  dur- 
ing take-off are presented in Tables 13 and 16. Duri~& tho take-off the in- 

and Fnfonmtion in terns of t h i s  d b l e  also n a ~  obtainsd from thm *to- spectors w o r d e d  whether tho p h  had bean 'Stal led off" ,or "Florm off" 

g r a w c  reaords. Inspwtion of the tables lndlcatas that for the ~~oond 
ala68  (Inspector A) in all cases tbe peraenhge of c o m t  classifiuntion 
is  greater t i a n  m. In the third ohse for one of the four oheak fliehts 
the percentage of commit c lass i f ica t ion  is  l e s s  than W*, In gcumrd, 
there  seams to be aome W e m y  tonard agreement in terms p f  t h i s  item' 
in both fllght C l a s s e s .  H O T ~ V E ~ ,  it should be reco&nized k t  tile ob-- 
vation of - nFlorm OW or nStalled off," d e  in terms of tbe , p h o t o -  

graphio reoorde, n s  bad primarily on the airspeed recrding a t  pint of 
take-off, i .e . ,  if the sped at moment of take-off was belon a o&in 
figure the plane nas aonsiderd to have been " S t a l l e d  off  .* Inaarmch as 
in regard to this question the Inspector undoubtedly may have tad hie 
julgumnt an other elements in addition to &speed, the tno OSEI and photo- gram~ items ere not  completely conparable. 

Comparisons for the h fU&t claeses  (Inspectors A and E) between the 
bSFI i h  "Full elevator" a t  s t a l l  and the phot0,paphiC itan "Stick full 'b.ck" 
a t  s t a l l  are p s e n t e d  in Tables 1 5  and 15. It is evident that t h a w  I s  a . 
tendemy tomard agreement in both C ~ ~ E S M ,  as indicated by c o m t  c l a s s i f i -  
cations of greater than 5@%. Honever, ttm bulk of  the OSFI o b s e m t i o n s  rere 
to the e f fec t  that Vul l  elevator" mas wad, uhereas  considerably mre obser- 
vations of "Stick not full back" were made on the basis of  the photographic 
recorda. It seems probable that the  defjnlt ion i n  terms of  the photographic 

spectors. Moreover, it seems p s s i b l e  that due to the fact tha t  in some 
f l l g h t s  the plane nas loaded to its maximum, a S t a l l  might have occupred 

m e  wuld have hen Micated by the  inspector. It s e a s  t b a t  tNs item 
before the stick was brought f31 back, in whlch case  satisfactory perform- 

cannot be s a t i s f a c b r i l y   o b s e d  in the  photographic records. 

m r d S  S O n w r h e t  s t r l q p n t  than na8 ti28 d e f i n i t i o ~  Wed by the in- 

Alao presented in Tables  15 and 16 are c o n p i s o n s  for ' t h e  4xm f l i g h t  
claases betrmen the OSFI item !'Aileron used" in stall and the photographic 
item t l L o n  raised by aileron." It is  evidant  that t h a  percentage of cor- 
mo t   c l a s s i f i ca t ions  I s  leos than 5 6  in three of  the four check fli&ts on . 

third c lass  (Inspector E) There I s  no trend o f   n g e e n m t   b e k e n  inspectors' 
the second class (Inspector A) and in tm of t h e  four check f l i g h t s  on the 

obsorwt iom and the photoFaphic records on t h l a  Iten. O f  particular in- 

cases nhere  observation  of  the  photographic records indicated that aileron 
t e r e s t  I s  the   fac t  that I n s p t o r  A recorded "Aileron - x ~ e d "  in numerous 

nas not  used. Data f o r  Inapeator B are less ooxplete  than for Inspector A ,  
and it. appears t ha t  in  terns of the photo!pphlc records there is a greater 
incidence of "Aileron used" for the t h b d  f l i z h t  class than for the second 

conprison  betreen OSFI and photographic record6 3.3 not meaningful inamuch 
f l i g h t  c lass  d t h  aUch  Inspecto;. A vas aamciated. A@, however, this 

a s  the deflnit ions of  oxccssfve a i ie ron  use, on tLe basis ef the  photo,mphk 

.. . 



. 

AGRE-T BETWEEN OSFI AND PHOMGWLPBIC RECORDS 
ON F'LMJE STALLED OFF OR FLOWN Om 

MANEUVER 2 (Take-off) 
Tnspactor A, 2nd Class 

Cbok F l i g u  
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stalled 
I off 

0 Fl- 

I off 
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1 

B t a l l d  
off  
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rocorde, una perhapa not aa functional a8 w a a  the  definit ion 
inspector, made in term8 of the perfo:mmm of ths p l a n s ,  

uaed by t he  

Comparison8 bstrosn the OS1 obwmrtiona as t o  " s l m u l t a a e o r ~ ~  or  'IUO- 
and iba photographic record entr iea  am t o  whethor uae of control. was Rooor- 
cesdm" we of the controls during entry to and moovery from the turn, 

Comparisons were made f o r   t h e  left and right steep t-, data from the 600- 
dinatad" or " m t . c o o ~ , h n t a d "  arn presented in Tables 17, 18, 19, and 20. 
~ n d  f l i g h t  clams belug presented In  Tables 17 and 18# and in Tables 19 and 

t a   t h e   l e f t ,  in the  seoond f l i g h t  clasa, tlmm i a  no marked tendenoy tod 
20 for the third f l i@ 0 1 ~ s .  It i s  evident that exoept for   the   s teep   tu rn  

phaaized that data frmn the t h i r d  mght clans ere apsrae, On these   i t em,  
agreepent btmsn 06FI and photographic records, although it  should be m 

again, the  obaervatlonr on both  tho O S 1  and t h e  photographiomcords r e n  
m6.a i n  qualitative t a m ,  a d  rigorous d quant i ta t ive   obemat lons  in 
t e r n  of tbe  photogmphic reoords ware not poaslbla. Therefare, meaningful 
Cmialm3iOM oaoaot be dram,  

DISCUSSIOE 

In general, it l a  evident that of  the f ive  prinoipal variahlea wider 
investigation,  obaervatiana on average airspeed were probably moat aoaurately 
made by both inspectors, 84 indioated by the agreement betmen the  ' o m  en- 
t r i a a  aud the photographic records. Altitude varht lon and airsped varia- 
t ion  ware eomwhat lasa accurately observed, and although  tbe aoouraay of 
obsematiom on s l l p p h g  and aklddlng  muld not be oheoksd aa adequately 
as could ~bserva t iona  in tarma of the  above varieblea, it I s  notororthy 
that a numbr of mnrked sllpr and andm wre indicated by tbe photographic 
reoords which were'not recorded by the inapsctora. It l a  difficult t o  state 

lnqmctor B's obosmt lona  on a l t i tude   var ia t ion  were markedly more accurate 
i n  regard.t&aver.ge a i r s p o d .  Inspeotor A on the other hurd ma8 oonsiderably 
mom accurate ID reoording airspeed variation and appsrsntly  correctly olaasl- 
P i e d  oar, slips nnd &Ida of Degraea 3 and 4 than did Inspsotor B. 

which O f  the tr0 inspectorsv ObaerVntiOM 011 tbs whole ths most a O m r b .  

i 0 0 ~  between OSPI entries and photographic recorda were mde for five of 
the met Impor tant  variables employed in aaaesslng f l i g h t  performanee, m e r -  

Ohio S B t e   P l l g h t   1 m t o l . g  cannot be obtained, and alnce only two inspectors 
tbeleafl a amplebe  picture of the acmacy of obmrvation of all item8 in ths 

rere employed genera l i~a t lona  regarding t he   aowaoy  of observationn  of in- 

ture of the is the marked Individual differulnaen among inapeotors in 
spnctoru as a pup s imi la r ly  are n o t   m r r m b d .  Hmevor, the s t r ik ing  fea- 

the accuracy of their observations, i ce . ,  the marked Individual differenmu 

i n  terms of altitude variation it m i l l  bs reaalled that 61.5% of the oboema- 
in the agmemnt btwen photographic recorda and 091 entr ier .  For example, 

t lons  made by Inapeator B differed from the photographlo  recorda by less than 
20 fee t ,  r h e r e ~  only ?8,% of the  obasmationa of Iwpeotor A were t h l e  
dosely i n  agreement r i t h  the  photographla recorda. I n  terms of airspeed var- 

In regard to the general implication  of tho st\ady, although the compar- 
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is t ion,  bcFL 9: T,h? O b 6 O r P R t i O I l E  Of i W ( M C t 0 r  2 Xel% 'P i th in  5 mpiI Of i k z  
?&r'.stion incisated 'q t,he ~ho togr6ph ic  records. whereas on17 ?3; of thp 
observations cf :napeczar fl were ~ h i 3  nccura,e .  , 

. .  
If t h e  differences i n  agreement bad all been i n  favor of Inapeator A 

an explenation might be conaidemd t o  l ie  i n  t he   f ac t  that this individual 
who wan highly  esteemd, and who m u  considered generally an extremely om- 
petent  inspector, m a  markedly superior to   Inspsotor  B. However, the faot 
that I q o t o r  B appears more accurate than Inspeotor A i n  cer ta in  elementa 
suggests that the  o a a e  of such iodiridual dlfferences i s  somewhat more fund- 
amental, and indicates the p o y i b i l i t y  that such individual  differenaes ln 
acfuracy of  obaenation are considerably more Isidempread than would have been 
the earn had all of the diffsrencaa been ln favor of Inmpector A. These.find- 
inga,rould neem t o  suggest  the  deJirability of employing more expl lc i t   d ime-  
tiom as to  observationdl prooedurea i n  oonnection  with the indtructionr for 
administntion of the Ohio S t a b  Flight  Inventory. 

A question m i & t  well  be raised aa t o  whether or not tb degree of aocu- 
raoy with which the  OSFI observations sere made should be considekd 'sat in-  

lx given sinm so much l a  dependent upon the uae t o  which t h e  Ohio Sta te  Flight 

elements of f l l g h t  perfomanoe may not be acourate, and tht indlvidual I t e m  
on the inventory may have re la t ive ly  l o w  r e l i ab i l i t y ,  neverthelean the ~lh- 
b i l i t y  of t h e   t o t a l  B C O ~ ,  baaed on the aggregata of t large number of itsnu 

It night be noted t h a t  in cnaea where meaningtul aomparisons could be made 
in the inventory, might wall m e t  a o w p t a b l e   e t a n M b %   I n   t h i s  connection 

there was a g . n s r a l ' t r e r n I  of agreement tatween the O S 1  and the  photographic 
reoords. 

> faotorp or munaatiafaatory.u P cetegorical mower to   thia   quest ion omnot 

I _  Inventory l a  put. In sp i t e  of the f a c t  that certain  observations on opeciiic . .  
,, , 

e ,  

.. , 

. j  

i .  , 
.1~ , ~. However, if the separate it;Smm an tha OSFI are  t o  be anilyaed  indivld-, ually, the mnrked la& of sgreemnt on oertain i ta s  -"M 1nqmdorn~ 

obwrvationa and the photographlo meads found in t h i s  study might -11 be 
a oanm for oonoern. POT example, lf for a m  reanon alt i tude  voriation,and 
almpwd variation wem t o  be studled indlvldadlly, and if prociao M o m -  

obtain thome  measure^ from the Ohio S t a b  Flight  Inventory  routinely adminis- 
,~ . tion in term of thsse varlnbloa wro deslred, lt would parhaps be uarrime to 

%efinltive studlea of   the   re l lnb l l l ty  of an o r s r - a l l  score baaed on the 
Ohio State Pl ight  Inventory have not been made, although evldenoe I s  a t  hand 
tha t  tb.m l a  a "greater homopneity of ratings when tralned obsemra are 

rton, H. A,, and W d l k s p . ,  R. Yo Qp. o i l .  (See Footnote 20 . 
of thi. report. Dateraination of t be   r e l i ab i l i t y  of tke instrumant han bsen wed by the dl f f iou l ty  of obtaining p d r a  of measure~-ants on the OSPJ un- 
influenoad by extranaoua fadtora. For e w l e ,  even if two chsok p l lo tn  ad- 
zninlatmr the -1 t o  the mame aubjeots on mcoessive  f l lghta ,   varbt iona i n  
perfol.ipanoe from fllght to flight roald aerioualy- attarmate  the  correlation 

gation ham beon carried out in .hioh tm cheok pf lo ts ,  riding together  with 

flight on the Inventory. 

-*" T 

~1~ k t r s e n  tho Om1 mooras ~ a i g n e d  the tro l ~pec tors .  To dato no investi- 

- aubjeot. i n  a throe-plaoe plans, reoorded their oboemations  during  the sme 
F 
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tered, unless there were reasonable apsm'once that the  acauracy of obssrva- 
t lon  were not  88 poor am that   exhlblted by the poorest lnapector in t h e  

by the -st accurate inspector in t h e   p m m t  study. In  this  corme&ion.lt  
present  study,l5 or preferably,  considerably  better  than  the  accuracy shown 

is  of considerable  interest  that in ea tha t ing   a l t i t ude   va r i a t ion  InspeOtOr 
A tendad to err by overestimation whereas Inapector B tended t o  err by tm- 
derestimtion. For airspeed variation,  while  both w n  undereatimated, in 
terns of this  variable,   Inepector B undereathated less than  Inspector A. 

It might a l i o  be noted that one of the important fmMtlons.'of the Ohio 
State Flight  Inventom, over and above the detailed  lnfornatlon j ~ t  provideo, 

t o  organim  his  observation of flight  psrforaance in an orderly -or, and 
is  t he   f ac t   t ha t  use of this i n s t m m t  forces the  inspector OF c b o k   p i l o t  

a a l l s  h i s  at tent ion ' to   aspacts  of the prEokap,m that eig+t otherwise b p ' :  
overlooked. ' I t s  value in t h i s  regard ii of ,signlflcance; despi te   the a$-: 
d a c e  of errors of o b k a t i o n  on speblfic iteiss. In  addition, aB mentioned 
previoudy, more explicit   instructlons  regarding  obaervetiond procwduw8 
might not only increase  the  acouracy of individual  oboematione,  but also 
should  increase  the value of the  inventom in directing  obsemstion of per- 
formance. 

Finally,  it should be eaphaslaed that while the   f ive   p r inc ipa l  varl-. 
ables wi th  whloh this analpsis is concerned are undoubtedly of Eonoldarable 
igportance in asaessing f l i g h t  proficiency, neverthelesa,  there are a num- 
ber of other  Important  aepects of f l i g h t  performance in regard to which ' 
oomparisons d t h  the  photographic  recorda  could  not be mads. I t  night be, 
f o r  emmple, t h a t  observations in regard to other  important but lesa  de- 

ment. and safety,  are mre acourn%%ly ma%, although on ths other hand, th6 
tailed I tems on the  inventory,  such as thme dealing  with  planning, jdg- 

d i f f i au l ty  of def- .satisfactory prfowanoe in teras of vmiables of 
W e  type might a t tonuate   the   re l ieb l l i ty  of  auch observations. 

I n  any event,  determlnatlon of the  accuracy of observation of elemento 
of perfowance  pertainlug to judgment, planning, and observation of safe ty  
preoautions, and possibly  expansion of t h e  Ohio S ta t e   F l igh t   Inven toq   t o  
includs more of  these elements, mlght be suggested.  Althowh beyond tlm 

,limits of t h e  data In t h i s  study, coneideration of t h i s  latter point would 

or private,   plane  f ield render  eomewhat lese important  certain  of t h a t -  ' 
seem to be Indiocited by ' t he   fac t  that many of t h e  advancem , In  the l i gb t ,  

t r i bu te s   o f   f l i gh t  performance primarlly related t o   s k i l l ,  for example, &or 

limits. A t  the  11- time  other  aapects of p e r f o m c e  sach as planning,, ' 

slipping  or.sklddin$, and mintenance.of  conatant airspsed within  r igid 

use of j u d b n t ,  and recognitlon of safety precautions will' become =re ,' 

important 5s the number of l ight   planes  in the air  increaeeo. 

obtained if the cheok p i l o t  obsemed  nothing but airspeed var ia t ion  and 
al t i tude  var ie t ion.  In t h i s  case, however, routine  adminiatration  of the 
Ohio State  Flight  Inventory would not be possible. 

l%his is not to say, of  course, t h a t  increased  accuraay mlght not  be 



' s m m  
I n  t h i s  analpais the agreement between the obeewations  of two inapec- 

t o r s   a s  reaorded on the Ohlo State Flight  Inventory, and date on the plana's 

ment pawl,  was studied. The data e t d i e d  were collected a t  the   In s t i t u t a  
pedormance obtained from motion photographic  records of a conoealed lnatru- 

flight classee.  Inspector A administered tha, check f l l g h t s  f o r  the second 
of  Aviation  Ps~chology,  University of Tennessee, daring the wrcond and thM 

class, and Inspector B administered the check f l i g h t s  to mbers of the  
third f l i g h t  class. 

Depending upon the nature of the variablea in tam of the OSFI and M 
1, taken f r o m  the photographic  records, one or more of the following t p a  of . 

analpses were made: ccrrelations  hetmen OSFI observations and photographic 
records,  frequency  distributioat, of absolute differences  batmen O S 1  entriem 
and photographic d a b ,  frequenop  distributions of algebraic  differences to- 
gether d t h  means. and standard  dedations of the distribations, f requenoy 
dintribations of absolute  differenoes together with  cumulative  percentages, 
and frequenep  distributions In which trends of agreement were determlmd by 
inspection. . .  

In general,'it is evident that of , the   f ive   p r inc ipa l  variables under 

made both inspeatore, the  wrrelattions between OSPI and -era reoords 
inveetigation,  observations on average airapesd ware the moat a c m a t e l y  

 be^ generally high, and tb percentage  of  discrepancies greater than the 
units in which the  airepeed  lnstrummt was calibrated being generslly lorr 
for both inoppeahrrs. Altitude  variation snd airspeed  variation were ocae- 
w h a t  lesa  acourataly  observed. Rigomus statistical investigation of the  
accuraay of obmrvatlons on "slipping" and "akiddlng"  could  not be acooa- 
p l l s b d ,   d w  tc the paucity  of d a t a  and the  nature of the distributions in 

agreement =re evident for both of these  vnriables it is noteworthy t h a t  a 
nutate? of -ked s l i p s  nnd eklds were lndloated by the photographlo records 
whioh ware not  recorded by the inspectors. 

I ' term6 of which these  variables were presented. Although general trends of 

In comparing the nocuracy of the two observers it may be concluded 
that  although t h y  differ in the acuuraay of reoording speoific typ4~r of t 

ikm, there appear. 110 marked superiority ai one Inspeator as compared 
with  the other. Inspsctor B ' s  obaerwtiona on al t i tude  var ia t ion were 
rarkdly more acoureta than Inspeotor A's, ead he uaa somewhat more ac- 
curate ln obssnlng aVeMge eirqwd. Impactor A, on t h  other hand, ' 
pare- oorreotly classif ied more ellps and skids of Degrees 3 and ,$ 
than  did  Impeotor E. 

I~ 

., ma aomiderably more acourats in recording  airspeed  variation and ep 

. It was concluded that  shereaa  the l a c k  of accuracy in t h e  inspectors' 
observetiom d g h t  not be considered neoesaarily t o  render unreliable tb 
over-all paore derived f r o m  the aggregate of O S p I  items, the w e  of the  , 

OSFI routinely admhistered, in oolleoting precise  inionration on s p e o f l b  
elements  of pmforhanoe might be m a e  u n l e m  speclfio  Information regard- 
ing the acoaracy of observation of the inspeotore'or check p i l o t s  adminis- 

7 .  taring the check flights and f i l l ing out the  inventory were available. 
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TAHE A-7 

Degree o f  Skid , .Degree o f  &id 
0 1 2 3 4 s  0 1 2 . 3  4 -  

A0 
Skid 

Skid 

Cheok Fliabt 4 
Degree of Skid hgme of Skid 

0 1 2 3 L 4  0 1 2 3 L +  
no 
Skid 

Skid 

heroe of Skld 
o i - 2 ~  3 ~4 + '  

. 
Degree of Skid 

0 . 1  2 3 & *  

0 1 2 3 1 e +  
Degree of Skid 



D e m o  of Skid Desxee of S k u  
0 i 2  + 

0 Ro 

P 
s skid 

S Skid 

C 

Degree of Skid Degree of Skid 
0 1 2 3 e +   0 1 2 3 L 4  

0 A0 

F 
S Skid 

I Skld 

C 

Degree of Skid Degree of1 Skid 
0 1 2 3 4 4  o i 2 3 6 +  

0 A 0  
S Skld 
F .  
I skid 

b 1 2 3 4 *  
Degmo of Skid Degree of Skid 

0 1 2 3 4 t  
0 No 
S Skid 

I Skid 
F 

Dernae of Skid e 

0 i 2 3 4 4  

Degne of Skid 
o i 2 3 i . 4  

Degree of Skid 
0 1 . 2  3 4 -  



Degree of Skid 

0 Xo 
S Skid 
F 
I Skid 

0 1 2 3 4  
Degree of Skid 

0 1po 

F 
S Skid 

I Skld 

Dearen of Skid 

Degree of Skid 
+ 

* 0 1 2 3 4 *  
Degree of Skld 

Chock Fllabu 

Degree of Skid 
0 1 2 3 4 9  

Deme of Skid Dearee of Skid 

Degree of Skid 
0 1 2 3 1 ,  

3 A0 
S Skid 
F 
1 Skid 

Chck P'lieht 8 
Oegne of Skid a g r e e  o f  Skid 

t ' 0  1 2  3 e +  0 1 2 3 4 + .  



TABU3 A-10 

AGBEEMEIR BETSYEEly O S 1  AND PBDTOGRBPHIC RECORDS ON SKIDS 
YLATIEWER XI (Ldt 3600 Steep .hrm) 

Inspector, 2nd Clsrs 
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TABLE A-12 
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AQREWEXT m m m  OSFI AND PHOTOGRBPHIC RECORDS ON SKIES 
M A N E W E R  14 ( 180° Turn Left) 

Inspector, 3rd Class 
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