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\ t O - I t e m , s.oiunta ry questionnaire answered by 674 flight and ground schools
provided nformatloro on (1) t~~::~ conduc t of forma l ir4 ~ t r o j ( ’ t  i n t o  about disor ientation ,
(2) the occurrence and content of lectures on disorientation , (5) use of
on-the-ground demonstrations of disorientation . (4) use of in-the -air
demonstrations of disorIentation . (5) use of films on pilot vertigo , (6) amount of
instrument flying training s’udents receive , (7) amount of Instrument fl~ inq
training required of fli ght instructors to maintain their prof ir it ;e~ .
(M) adequacy of the school’s program on disorientation training . (~‘) other comments,
and (10) numerIca l data regarding the number of students beqinning and con~ileting
various flight and/or ground school courses.

More than one-third of the respondents evaluated their disorientation training
program as inadequate and defined the inadequacy most often as a lack of
appropriate materials , aids , and Information . Tabulations of responses to the
separate items suggested areas for improvcment in disorientation training.
Reconinendat ions were made.
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DiSORIENTATION TRAINING IN IAA-CIRTIFICATFD
ILICHI AND GROUND SCHOOLS: A SURVEY

I. Introduction: The Spatial Disorientation Prob l em in Civil Aviation.

D i sorientation refers, in general , to an incorrect appraisal of an
individ u al’ s position , location , or movement. In aviation , the Incorrect
apprais .il specificall y relates to the attitude (orientation ) or motion of the
pi lot •nd his plane with respect to the earth (.1). On some occasions,
disor ient ,ttion in the air consists of true vertigo (sensations of rotary
motion of the externa l world or of the individual) and/or diziiness (sensations
of unsteadiness with a feeling of movement within the head). Indeed , the
three terms “disorientation ,” “ver tigo ,” and “d!,iiness” are frequently (if
inaccurate l~, ) used Interchangeably to describe a variety of symptoms , such as
false sensations of turning , of linear velocity , or of tilt. When referred to
t~ p il ot s , ‘ ‘6rrt igo” almos t invar iab ly means their awareness of any of the
various forms of disorientation . Thus , “p i lo t  vertigo” and the more technica l
term “spatial disorientation ” are virtually synonymous in the language of
pilots. In fact , the current Flight Instructor ’s Handbook issued by the
Iederal Av iation Admini stration (FAA ) defines vertigo as “a disorientation In
space” (5).

According to the most recent annual review (1975) of aircraft accident
data , 15 percent of all fatal general aviation accidents with assigned causes
are attributable to spatial disorientation (.1?). This proportion may be an
underestimate: spatial disorientation , or pi lo t vert igo , Is probabl y the major
factor in the 20 perce n t of 1975 fa ta l  general aviation accidents attributed
to pilots attempting to continue a visua l fli ght rules ( V F R )  f l i g h t  i nto
adverse weather conditions requiring instrument flight rules (IIR). The
latter situation presents an ideal opportunity for t he development of spa ti al
disorientation in flight , since disorientation usually occurs because of loss
of visua l reference with the terrain or horiion. In this regard , it is of
more than passing interest that during the period from 1970 through 1975
approximately 20 percent of all fatal accidents of non-instrument-rated
pilots were attributed to spatial disorientation ; less than 7 percent of the
fatal accidents of instrument-rated pilots were assigned this cause. Moreover ,
a recent review (11) of statistics on the role of spatial disorientation In
fatal civil aviation accidents during the 5-year period from 1970 through 1974
Indicated that (1 ‘

~ percent of all spatial disorientation accidents were
fatal and (ii) 3~. ‘t of fatal weather-related accidents involved spatial
disorienta tion .

Because the proj~or. ion of fatal general aviation accidents attributed to
disorientation and continuation of vrn flight into IFR conditions has remained

_ _ _ _ _  -. 
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re 1 at i ye I y corv~t ant over the ve.1 r .  , It seeni d tb” , 1~ rab Ic v ~ imj ) tO t h e

extent and manner in wh i cli spat i at di nt I ii •ri t .1 Ii oil has heefo presen t ed to
pi lots dun og f l ight training. It i surve~ was unttiert .tkt io to prov ide some
I isight for assess i ioq whether di sor iei t at ton/ ~r r t  iqo tra i nirig for general
aviation p i lots is adequate or needs improvement and , i f t he l a t te r , tiow it
mi ght be improved.

ii. ?‘lcthod.

\ 10-item questionnaire (0MB 04-57 3015) was used in the sur~ ey . The
questions related to the : (I) conduct of forma l Instruction or,
disorientation , (ii) occurrence and content of lectures on disorientation .
(flU use of on-the-ground demonstrations of disorientation . (iv) use of
in-the-air demonstrations of disorientation , (v) use of films on pilot vertigo ,
(vi) amount of instrument fl ying training students receive , (vii ) amount of
instrument flying training required of flight Instructors to maintai n their
proficiency , (viii) adequacy of the school’s program on disor ienta t ion
training, (i x ) other comments , and (x) numerica l data regarding the nunl er of
students beginning and completing various fli ght and/or ground school courses.

A total of 1 ,269 schools were selected from 2,541 given in the FAA List of
Certificated Pilot Flight and Ground Schools (6). All schools that taught
both basic and advanced ground school courses and also provided training for
al l  f our of the major rat i ngs (pr ivate , commerc ia l , Instrument , and flight
instruc to r )  were samp led. In add ition , a few schools that met all the above
requirements except for that of advanced ground school were also selected
(10.6 percent of the sample). Voluntary questionna ires with preaddressed .
return-postage-paid envelopes were mailed in 1973 to the selected schools.
With in 2 months of the maili ng date , 30.7 percent of the questionna i res had
been returned . A followup letter was then mailed to those schools that had not
responded; 33.8 percent of these subsequently returned completed questionnaires.
Th us, 719 schools returned questionnaires during 1973-74 (56.7 percent); of
the quest ionna ires returned , 674 (94.0 percent) were useful , 7 were b la nk , and
35 were unusable because the schools had either closed or no longer provided
pilot training.

The “yes-no” answers to the questionnaire were tallied . Responses to
open end questions were exami ned by two raters, empirica l categories were
established , and each response was assigned to the most suitable category
by the raters.

III. Results.

Schools. Responding schools averaged 60 trainees per year In private
pilot courses, 27 in commercial , 17 In instrument , 14 In muitlengine , and
13 in instrument-instructor courses. Trainees in the multiengine courses
were estimated to have the highest rate of successful course completion2



(9 5 percent) ;  completion rates were successivel y Lower for Instrument
(~‘3 percent), commercIal (79 percent), private (67 percent), and instrument-
instructor (46 percent) courses.

TABLE 1. Responses to Questions on the Use by 674

I light Schools of Forma l Instruction (Lectures,

Films , and Demonstrations ) on Disorientation

Schools Responding (%)

Yes Plo B la nk

Any for mal Instr uct ion
To students ~6To instructors 6? 34 4

Lectures
To students 74 24
To in structors 5? 4? 6

Ground based demonstrations
To students 33 64 3
To instruc tors 30 53 17

In-flight demonstrations
To students 82 11 7
To instructor s 52 30 1’~

Fi l ms 34 6C 6

Formal Instruction. Table 1 indicates that 83 percent of the responding
fly ing schools reported they provide students with son ’ type of formal
instruction on disorientation (e.g., lectures, structured demonst rat ions .
fi lms). Fewer schools (6? percent) provide some type of formal instruction
for their flight Instructors.

Lectures. Seventy-four percent of the schools reported giving lectures on
pilot vertigo to students while 5? percent provided lectures for instructors
(Table 1). Of the 496 schools that reported g ivi ng lect ures on pil ot vertigo
to t ra i nees , most indicated that the lectures defined vertigo and explained
the problems associated with It; multiple responses to this item were common.
Lectures on the misleading cues a pilot can receive, such as i l lusions and
fl ying problems associated with weather conditions , were cited by 127 schools;
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IAIIL E 2. Lecture Time Devoted by Fligh t

Schools to Disori entation

Lecture Time Schools Responding (%)

Up to 30 minutes 2?

30 - 60 minutes 21+

l - 2 hours 16

2 -  3 hours 7

Longer than 3 hours 4

Indefinite 1?

No response ii

TABlE 3. Time at Which Lectures on Disorientation Were Given by

Flight Schools in the Sequence of

Ground School Hours and Actual Flying Hours

Lectures Given During:
Hours Ground School (%) Actual Ily ing (%)

First 5 7 18

5 — 1 0  11 13

10 - 20 23 20

20 - 50 21 8

Indefinite 16 13

No response 22 28

4
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f l~ I ng prob l ems .issoc I at i’d w it :~ .~ Ituhiu 1 , ~1ri or. , fat  I gue , .,nul ( it her phys t o—
logical fact o rs were merit lou t - i t  II? t lnw~s : .i,i,I Iut ’ t i , re ’, Oil I Ii ~ ‘ - ‘ ,t Ih’ilar
s’~ stem and fimnet Ions of the I 1111c r ‘ar wi- re i ,ut ed li~ ~

() si -t iu t i l  s. 0? tier top i
men t toned m l  ride fact s ,ihotj t I \~\ ha, idboutk s and ma, ii ta I . . h o w  3 0 ov ‘ r’ -017w

~crt igo , the senses , panic , riot SC’ , sp irc. , .tiiti thi~ ni-i ’it t o  ( I  it ’ ,? , l u st runw’,tt s.
The most frequent ly reported a II neat l ot’, of t I me for li - i  t ir I rig (I ih 1 ’ 2) were
up to 30 mir uit es (2? percent ) arid tx’t wi u’ n ,  31) t o  t~~

( )  ml r i i it c ’, ( ~4 perci- i t

Twenty—thr e e percen t of t h e  ~ cI ou ls  st atu ’d that lect tic s oil s.~~~~ t iqo or
disorient at j o lt were gi~~cii a f t e r  10 t o  2(1 h o u r’, of qrnuifI (f schoo l mu d ,~l peru -c i t
gave lectures after 20 to 50 hours ; 3 ‘ si - were t t ic  flK) S I t u~quu-rt t I y is’ -d

response categories. Wi th  regard to f ly i rig t I np’ , l~ per it q.m~ c lectures
prior to any f1~ log t Inc or w i t h i n  the f i rst  5 t ours , I percen t Ice ?  I IFI (f

between 5 anti 10 hours of f l y  I rig t ime , and 20 pe rectut  lee hired he? ~~u ‘ - c ~O it20 hours of flying time (Table 3).

With regard to t he occur ret ire of Ice tures on disorient at i oil f ‘r f Ii qi

inst ructors , the responses were (liv i ded i rito di ffe rent t a t  f ’qor i l - s  . III net ~ -
eight schoo ls (?~ percent ) spec i fled that inst ructors r i ce i ~c di ‘,or j u t  t .t t  I Ofl
lectures on special occasions , such as at 1\\  f l ight sa f e t ~ meeti ngs. P1iru- t ~~-
two (2( percent) listed specific frequencies with wh i ch lee? uj rrs occurred;
e.g., once a year , at annual renewal clinics , dur ing quart erl y or wcc kl~
meetings. Eighty-one (23 percent) answered t h at their inst rn-h ors received
lectures at some time during their own trai n i ng . during li cen sin g , as S t uobe tu t
instructors , dur ing var ious cl asses , etc. Th e remaining schools gave gu t tu ra l
answers sugges tin g that  lectures are in forma l , are not sch edu l ed at .ini~
specific time , or are provided as needed.

Films on Pilot Vertigo. Only 34 percent of the schouI~ reported using
mot ion picture films in their training programs . The 22~ titles (arid ti t l e
facsimiles) cited by these users are shown in Table 4. \houit half the film
material originated with the FAA and several of the schools reporting
facsimile titles (particularl y “al cohol , drugs. and flight effects” and
“oxygen, a l t i t u de, and the body”) may have been referring to other I \ -\  films .
Thi r ty  schools spec i f i ca l l y listed the Sanderson f i lms , ?~ list h the (essna
Course f i lms , and 10 schools each noted th e tloody Institut e film (by t ither an
earlier or a revised title) and the Piper film. In 90 percent of these cases,
the films accompanied lectures and demonstrations.

Ground Demonstrations of Disorientation. Thirty-three percent of the
schools gave ground demonstrations of disorientation-causing illusions to their
students; 30 percent gave demonstrations to their flight instructors. The
most common device emp loyed for these demonstrat ions was some type of spi nn i ng
chair , either one of the school’s own devices (i nclud ing a barber ’s cha ir ) or
a device demonstrated during an FAA meeting. Of the 282 responses (several
schools gave more than one response), 170 (60 percent) indicated reliance on
FAA or United States Air Force (USAF) physiological training. Moreover , on ly
abou t half  (53 percent) of the schools that responded posi t ivel y stated tha t
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l\1 311 i . l i t  les or I acs iml Ic li t  les of f i l m ’ . on Pilot

\ert [go (Jsed by Cert i f i c a t  i i i I ly ing t ,chi ools

T itles h i t ) .  Schools

F edi ral \~~ iat [on \ dmi ru l s t  rat toni 1 12
I \ \  films ( t i t l e s  unspec if  led)  (56)
“Medical I acts for Pilots ” (20)
“One I vt on the Instruments” ( 13 )
‘‘ (t art Ic ’’ ( 7 )
“\ c r t igo” and “~te rt Igo and ~ision”

(actual title: “Disorientation ”) (7)
“It Only Takes Once” (4 )
“Stable ,irid Safe ” ( • ‘ )

“Av ia t i o n  Medicine ” (,))

“Rn for Fl ight” ( I)

2 . Sanderson fi lms 30

3. Cessna course film 21,

4. u .S. A ir Force (or other mi l i t a ry ) f i l ms 15

5. Moody f i lm (“Freedom in Flight” or “Signposts A loft”) 13)

6. Piper film 10

7. Aero Product Research (“Sensations of Instrument Flight”) 7

~,. Audiov isual aids 4

9. A lcohol , drugs , and f light effects 3

10. Felsenthal A-V slides 3

11. Oxyge n, al ti tude , and the body 3

1?. AOPA 360 rating course 2

13. Michigan Aeronautics Commission film 1

14. Man and safety 1

15. “Why Instrument Training?” (Fly ing Ph ysicians Association ) 1

2286



all students had an opportun i ty to use the device , and a similar percentage of
the schools indicated at least one repetit ion of the ex pi’ r ir- ruce during a
student ‘ s training. Wher eas 76 percent of t h e  schools indicated repeated
demonstratio n s for their f l ight instructors , almost half (44 p e r c e n t )  of such
demonstrations involved attendance at FAA courses .

Disori entat ion Prob lems Demonstrated in t hu Air. F ighty-two percent of
the schools gave their students specific disorientation demonstrations in the
air , and at. 5? percent of t he  schoo ls the f l i ght instructors received in-flig ht
demonstrations (Table ’  1). Of these schoo ls , most l isted more than one form of
demonstrat ion . Of 6(t’2 responses , about 55 percent specified vertigo-producing
mane uvers and 13 percent cited demonstrat ions with the tra i nee “under the hood”
or “f hing blind. ”

Hours of Instrument Fly i ng Training (Air or Hood) Received. Responses to
this item appear in Table 5. The data may be summarized as follows: Private
pi lot students received 2- 5 hours of instrument flying training in 59 percent

TABLE 5. Hours of In-Flight Instrument Flying Trai ning Provided

by Fly ing Schools for Five Categories of Instruction

Courses
Instrument- Multi-

Instrument Private Commercial Instrument Instructor engine
Hours ( % )  (% ) (% ) (%) (%)

< 2  2 0.3 0 0.2 19

? — 5 59 0 0.? 1 21

5 - 10 29 3 0.7 7

10 - 20 1 83 0.2 35 3

20 - 40 0 4 34 26 0.?

40 - 60 0 0 50 3 0.2

60 - 100 0.2 0.3 3 2 0.3

Blank 8 9 11 23 46

hlonspeclf ic 0.7 0,5 0.) 2 2

7
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of the schools .nid 5— 13) P ours lii 23 peru c u t  • or a t o t a l of ~~ percent in t hui ’

2 — t o —  10—hour ranqu’ . I or cenrw r lal ~.t ufents , 5 p e n u - u n ?  of 3 he schoo ls
provided 10—20 t ours of t rus t  r u~~- n t  f l ~ t rig ‘ raining. In t h u ,  Instrument course,
a substant ial ineru- ,t su ‘~~ ‘ u r n  “d i n  ‘he re por ted niun~n’r of h o u r s ~f instr .~ient
f l y ing train in to:  50 pe ru - u n  t of t b , -  5(h (u) Is I rid i - ~ t ed that they qav c st 1(11’! it s
4 0—60 hours of instrument f i  I q) t t ruinin g c i i  34 percent gave ?O—~+0 t u , u ’ j r s.

The number of blank respon ses was ~‘r. a t u s t  for the Inst rument-instrue t or
(2 3  percent) and nnult iengine (~e6 percen t ) cot : ses , probably because some
schoo ls idrely or never gi ve the’s.’ courses. )$owever , 35 percent of the

schoo ls reported giving students En the instrument-instructor cour ’ ’ 10-20
hours of instrument fl > ing training while 26 percent said t hey provided 20-40
hours. ~ith regard to mult i e nug ine course’s , 1° pert-c i t of the schools gave
student s less th an  2 hours of instrument? fl ying tr a in ing while 21 percent
gave 2-5 hours .

Actual or Simulated flours of Instrument Fl y ing Ihiat Illght Instructors
Were Required to Fly to Maintain Their Proficiency Ratings. Responses to
this item varied considerably among sc hools. Significant findi ng s can be
summarized as fo llows: Only 27 percent of the  schools indi cated a require-
ment for i sp”clf ic number of hours utilizing some form of flight simulator.
-\ctual flig ht requirements were in accordance with Federa l Aviation
Regulations (p art 61) in the majori ty  of cases, but 47 percent of t he  schools
reported requirements exceeding those of the FAA (s).

Adequacy of Current Disorientation Training . Sixty perc ent of the
sampled schools reported their disorientation training program was adequate
and 35 percent stated their program was inadequate’: 5 percent did riot
respond. Almost 90 percent of those who described their program as
inadequate commented on the deficiencies , which were primaril y a l,ick of
training materials. Seventy percent of these schools said they needed
instructional aids , f i lms , equipment (such as a rotating chair), and more
“handout ” information .

Additional Comments. Only 2’t schools provided additiona l open end
comments. Ten of these schools specificall y indicated Federa l Aviation
Regulations should he improved In regard to disorientation training , and six
others suggested the need for more FAA help (e.g., more’ visits from the
General Av iation District Office (CADO) safety inspectors , more informa t ion).
The 12 remaining comments were varied in nature .

IV. Overview.

Although it is clear that spatial disorientation is a significant factor
in general aviation fatal accidents , 16 percent of the fly ing schools san~~1ed
indicated they did not provide their students with any type of forma l
instruction (lectures, f i lms , demonstrations) on the topic and almost
one-fourth of the schools indicated they gave no lectures on pilot vertigo .

8
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~lmost ha lf t h e’ schools t h a t did provide le c t u r e s  a l lo t ted  I luour or less to
Pu(’ topic Onl y one’ — third of tht’ schools made’ ins t  of f i lms , t h e  vast nsujori  t y

of w h i c h  n’ma nt, i t  e’ti t , om t hu I \-\ , and some of wit i cit may not be’ c - f  fe’c ti vu’ tnt

teach i nig abo ut eli so r L e n t at ion. I t is like I ~ t ht ~ t the data ru -p ’u r ted h ere are
‘‘be st fiq u r u - $’ because’ of the criteri a used in se lect in tg t i t e ’  sample of
schools: the select e e l  sch ools prov m i t  t l u -  wides t  u- un q t -  of t r - t i n  i ntq .ur d
cortc e i vably , should be among t hu e best staffe~d and he~~ t equi pped. Simi lar 1 y
f tc -h it ies ~nd training aids would not like l y in available ’ to “ f re e lance”
fli ght inspectors who art not affi l i ut ed w i t h  a school.

round- sch ool training can include disorientation demonst rat ions. but onh
one-h i i  rd of t In- schools provided such training : more’ than 70 pu r e e - n u t  of t t uo~ e
schools relied on I -\-\ or IJSAF facilities or equipment. In titese latt e r cases,
onl y about half the students were glvt’i t t h e -  opport eu rti ty to fami 1 iari,e them-
selve s with t ite d isor ie ntat ion exper ie nce . A l t houg h the majority of’ schools
re’ported disori erttat [onu demonstrations in flig h t , 11 percent indicated they
prov ided no such ex p e r ie n u c e  for sttnle ’ruts .

With regard t.o flig ht instructors , more than one-third of the schools
provided no formaliied training of any sort on disorientation and more than
40 percent gave no lectures to their instructors. Eve nt among those schools
reporting lectures for their flight instructors , about one-fourth inidic,uteui
the instructors were exposed to the mater ial when they were l ice n se d , when
they were being t ra i ned , or when they w e re instructing new students. Another
25 percent of the schools reported their flight instructors were expo~ed to
disorientation lectures only when an opportunity arose to attend an
F \A- s pornsored meeting that included the topic. Similarly ,  of the 30 percent
of schoo ls that indicated they provided their flight instructors w i th
ground-based demonstrations , nearly half depended on FAA courses. More
schools ( 52 percent) provided instructors with in-f light demonstrations of
disorientation.

An area of instruction that should be clear ly related to disorientation is
instrument flight training. Almost half the schools required more of their
f l i g ht instructors than the minimal currency requirements of the f A A . W i t h
regard to tra inees , the amount of instrument f lying training varied , as would
be expected , with type of course . In private pilot courses , more titan half
t b t e  schoo ls gave 2-5 hours of instrument training (2 percent of ti ne schools
gave less than 2 hours) whi le ~t3 percent of the schools gave 10-20 hours to
commercial students. For instrument courses , the number of hours of instrument
training lumped to 40-60 for half the schools (and less than that for the
remainder of those reporting). Because re latively few students enroll in
instrument-instructor and multleng tne courses and because many schools
provide no instruction in the latter , data regarding these samp les are based
on a smaller number of responses. However , of the schools responding , 10-20
hours of instrument tra ining were most often provided in the instrument-
instructor courses and the vast majority of responses regarding the
multiengine courses were about equally divided between less than 2 hours and
2- 5 hours of airborne instrument practice .

9



More than one-third of the  schools eva luate ’d th te ’ i r  disorientation
training as inadequate and defined t h u e inadequacy most of ten ~us a lack of
appropriate- materia ls , aids , and information .

\ .  Comments and Rec-ommendat ions.

-\s noted u’ lsewh ere (2 ) , most incidents and fatal accidents related to
spatia l disorientation (or pilot ver t i go) in genera l aviation are probabi>
attr ibutable to no.ma l function ing of the pilot’ s vest ibular and visua l
systems in t it e  absence of earthbound visua l references coup led w i ttu

inadequate instrument flying skills and questionable’ judgment about safe
f l y ing conditions . While’ it may be difficult to teach good judgment
directl y ,  certa in l y the causes of disorientat loru , the disorientation-Induced
dangers associated with fl ying in poor visibility and/or h R  coridit ions , ti e-
need to acknowledge to oneself when an orientation problem exists , and the
ways to overcome disorientation in flight could be meaning f u l l y presented to
all student pilots and “graduate ” tra inees. A combination of appropriate
lectures , films , and demonstrations could accomplish th is objective’, but ti e’
emphasis must be both on the dangers of disorientation and on how to dea l
with it in flight. T u e latter , of course , i, vo l ves prof icient use of
appropriate instruments.

Lectures could be given at a ll flight schools by using the
“Disorientat ion0 lecture materi al and slides deve loped by the Aer’omedica !
Education Branch of the Civil Aeromedical Institute in Oklahoma City . A
ground-based demonstration should accompany the lectures: techniques for such
demonstrations are availab le (1) and every student should be allowed to
participate in these familiariiation experiences. hloreover , an appropriate
presentation should a lways accompany the demonstrations. Also , in-flight
demonstrations should be given on more than one occas ion. The f i rst occasion
should include a preflig ht briefing to alert the studen t that a portion of
the -  fli ght will be used to deMonstrate the unreliability of the student ’s
position and motion senses and to convince the student tha t he must become
skilled in interpreting and trusting his instruments . Later , the student
should be given extensive opportunity to experience forms of disorientation
in fligh t and to develop appropriate aircraft control recovery behavior and
techniques . Apparently , the procedures of contro lling and maneuvering an
airplane sole ly by reference to instruments , which private pilot applicants
are currentl y required to perform (3 ,7) , are not presented in the context of
their use in overcoming disorientation problems . However , the FAA does
provide in its Instrument Fl y ing Handbook (4 )  a set of contr ol l e d maneuvers
designed to produce disorientation. These maneuvers should he used not Just
as indoctrination during instruction for an instrument rating but for all
rat ings and particularly those for private pi lots. Moreover , pr ivate pilots
should be taught (and have demonstrated to them) the experience of not
perceiving changes in the att itude of an aircraft when changes have occurred .
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A l t  Itough r u t  
~~~~ 

d ram,, t ii’, t re h a l  Inu re to tie? n - c t  d change t i c  - u t ? i t  tide’ or
posit ion uf h u e- - u i r ’ c r u f t  rn,t~ l i v e -  d[sorie,it ,,t Lou conseque ’ rue- i-s e ’ q ’ id  I to th us ’
of u xpe’r L u - n ’ j i u q . u f - i l - ’ -  senu ’,e - of movement

Sleith -rut s ,ie t tl p ri v i t t ’  pi l o t s  sh o u l d  al so be’ en.c~uraged t o  oht ,uini ant
f i t s?  rument rat i n 1  ,u u i  to ma inta in  Instr nme’nut f l~ m u g  p ro f lc ie ’ ucc ~ . Ib u e’ ~ should
be’ se rwuq l ~ and r u - p u - - u t  e d  lv  ,udv i sed a lw ~i~ s to ob t- u in pref l iqhut w e u t  i u e - r

bri efings , no t  tO t - u k e ’  off or f ly  into cu nidf tions of poor v is ih u i  I it y ,  ,irtd ,
f c u r ttu’ r  , n u t  t.o f lv at ‘usk~ or at night un less t hey are suf’ f ic i  e’nt l~pro f ic ien t  i n c i n t s ? r u nm - nut f l~~inq to dea l w i t h  problems of d iso r ie - r u t cu t i o nu ,
I ff’n u rt should ice -  macit - t en i nucrease 11cc- i  r dwa reness of genera l av i at ion
accident s t a t  i’,t irs , p~ur t ieu i la r l y those s t a t is t ics that rei,,t - to f a t a l it  i c - s
and i nj uri c - s wi t e ’ re ’ spat i al di sor ie’ntat Lout is so prominentl y featured.
Schools sbtoul ci scheej uj i e ’  reqt~ 1 ar safety meet I ngs w i th students ~nd privat e
p i lots t o  inc - I ejde’ group di s c - c u ss ions of qerte’ ra 1 av iat ion “weather ace - i ele ’ ni t s ”
reported iu ~ (ice Uat io ni al t ransportation Sa fety Board (111513). T i c - ~ st ool d a iso
( ‘ n c ( - oen r~u qe ’ ,it t endance at CAI)O anud other I -\ -\ safety seminars.

Schtoo ls should fo rma1l~ encourage instructors t- o attend f l i ght sa f e - t ~
rne’ -t iniq s pe’riodic.’l l~, so tIut’y will thoroughly understand disorientation and
can present its feature’s to students in a serious manner: iru-flight
demonstratio n s should be presented as life’ -saving matters and not as amusing
tricks. The demonstrations should he used to famiiiariie students with
disorientation and its potentia lly iuaiardous effects so that tra i ne e’s will
learn to make appropriate- , we-li -defined responses. Furthermore , schools
should be informed periodically by the i -\-\ about the avai labi l i ty  of
appropriate’ instructiona l l i terature , slides , and f ilms on disorientat ion and
how to survive it.

To t e- ~~t the effe. -ti v e- n ue ’ss of training In disorientation , flight test
e-xamin e rs should quii p i lot app licants concerning their basic understanding of
disorientation phenomena and test their ability to resist and cope wi th
disori en tatio n conditions at severa l points during the fli ght test. Finall y,
because loss of a i rc ra f t  cur utro! during poor v isibility conditions is related
to t ie - a b l l i t~ t o  res is t  disorientation by e’f’fective use of instruments ,
aircraft manufacturers arid t ine FAA should seek improved instrument displays
that provide more natura l cues of position and orientation , par t icularl y for
inexperienced pilots (- ‘,lO ).
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