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Spatial Orientation Test: Its use in Aviation

N RaMAQIANDREAN®, K Prasuat, We Cok V Ruw st axp Gr Carr KR Baser JrEES

Abstract

‘A. SPATTAL Ovientation Test (50T) has been
fabricated to assess the ability of o subject to oricntate
in apace. A subject is presented with a number of
dingrams of airerall in diffevenn attitudes in rapid
succession, The wing tips of the aircraft are eolour-
ed rid in one and green in the other, A colour code
of red and green is also presented with cach dingron.
The colour code is compared with the wing tips to
determine the orientation of the aircralt in the dia-
grams, The test is conducted very fast and the
judgement depends upon the mewory, visnal imagery
and discriminutive ability. The test has been found
to discriminate between lliers and non-fiers and to
be of help in the assessment ol the eifrers of slecp
deprivation and head injuries.

Introduction

Spatial orientation in flying coutest is often re
lerred as the correct knowledge or impression of one's
position wilh reference to the surlace of rhe parth®,
To say that this ability to oricnt onesell in space is
vital [or a pilot is an undersiatement, for often his life
and the suceess of the mission depend on i, For
prientation purposes the fiers mostly depend on
visual cues. In bad weather thesc cues become
undependable and the pilot is likely 1o get disnricnted.
Again, when the pilot is under stress like fatigue or
sleep deprivation, ability Lo orient in space 1= likely 10
gel adverscly allected,

Althongh there has nor been any dispute abeut
the relative requircment of this ability in a fher, for a
long time nu single test was available o assvss this
composite abilily, much less o stydy the effects of

different stresses on it. It is true, certain components
of this ability like memory, visual imagery, and
ability for discrimination are involved in cortain other
tests that are currently in use. However, for any
meaningiul study on the ability of spatial orienlation
& composite test like the one under discussion was
required.  Hence the Spatial Orientation Lest (50T
was fabsicared ae the Tnstitute of Awviation Mediciae,
Bangalore,

The test

SOIT consiatg of 32 stumulug picturey in slide Torm
(Fig, 1), a 33 mm slide projector, and an autamatic
timer unit that changes the dides al stipulated time
intervals,

Lach stimulus picture depicts the diagram ol an
airerall either nosc down or nose up.  urther twa
views of the airerafr ie. © view cockpit™ (op view
of the airerafr) and ¢ view underside ' (view [rom
below the belly of the aircralt) are also shown, Thus
four setsof diagrams are available. They are:

(a) Nose up—view cockpit

(&) Mase np—view underside
ey Mose down—view cockpit
[y Nose down—view underside

The “ view cockpit™ is recognized by the straight
and ansled lines employed in the drawing and the
“* yiew underside ", by the four gun points at the
nose end of the fuselage,

The wing tips of the aireralt are colvured red
and green, gne colour on each wing tip. Down
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below the diagram of the aircrait is given a colour
strip which is divided into three scctions. The strip
contains red and green coalours and they are distribu-
ted inte the three sections in the order, red-green-red
or green-red-green (g, 1),

l'or the test, the above slides are projected on a
screen with the help of a 35 mm slide prejector. The
timer umit attached 1o the projector, changes the
slicles at the time intervals the experimenter selects,
The time intervals ranging from 1 second to 30
seconds can be selected by adjusting the selector
switch of the timer.

Adminisiration of the Test
The subject is seated behind
facing the projection screen.

the projectar
After projecting one

GREEN RED GREEN

l

Fig: 1

A stimulus picture depicting diegrem of 0 aircraft In nose-

up pesition top view., Wing tips ara markad oolour 'BED
and: "GREFEN." A calour code "GREEN.BED GREEN" is
al the bage of the piclure Tor matching
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shown

slide on the sereen, the subject is given the necessa
instructions regarding the naturc of the rask and ¢
way to proceed with the test.  His task is to imagi;
himsell 1o belin the coekpit, to note what the centr
section colour of the colour strip is, and to tell ¢
experimenter that this colour s either on the st
beard wing tip or on the port wing tip of the airerat
For the correct answer to be obtained quickly, |
i5 to proceed in the sequenee (a) the central sectie
colour, (b1 the view ol the aircralt, (i.e. view cocky
or view underside) and (@) to match the centr
colour with the wing tip colour. In addition to i
first slide, three more glidey are presented Lo Lhe su
ject, so that he pgets familiarised  with the salie
aspects of the diagrams and the procedure of takis
IT the subject is aot et Dully wdisficd wi
hig ahiliry to procecd with the fesr he would he show
the same tour slides agoin, Aflter he understan
the 15 Lold that 16 more slides would
presented  to him in rapid tim
jnterval between Lhe presentations being 3 seconds.
certain cases where the subjeets cannot cope up wi
this speed, a5 secand interval hetwesn two present
tions is wdopted.  This tme interval includes t
time taken loe the change over of the alide in acddit
to the acrual presence of the imape on the sorec
Therelore the subject isfree o give his answer, atil
ing his visual imagery, cven alter the piclure has d
appeared, bur nat after the next diagram is presende
The subject i3 further instructed to do the tese
a tast clip and he is reminded that even il he happe
to mis one or two answers in between, it should n
puzh him off balance, and continue the test in a co
wianner, hecause he is free to start afresh from L
picture belore him, forgetting the previons ‘wron
ones,

L':|.t: Lesl.

test bie
sncoession, the

During the test, while the diagrams are beis
presentsd, the subject keeps on speaking our t
znswers and the cxperimenter notes them down
the answer sheet, Although there are 32 slides
total, in the general protocol of the experimer
conducted at TAM, 20 slides are presented, of whis
the lirst four are taken as praccice trials, the re
beine counted for the experiment.

Staring
Scoring isdone utilising either of the followir
methaods :
(a) Calculating the propartinn of successful re
ponsas from the lotal number of stimul
pictures presented.
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{b) NKoting the total number of correct res
ponses,

Validity of the test

I a test discriminates between known criterion
groups, to that extent, that test is valid. SOT was
administered to 3 criterion groups viz., fighter pilots,
transport pilots and nonlfliers and the data are shown
in Table 1.

TABIE 1
SOT—Cuorrect Response

Gronps Tannber an f-inrrrr-'l Response .1,-:5.
Fighl.l::r (F) 31 12.3 2.5
Transpert (T} 27 10.5 2.5
Non Flier (NF) 56 4.0 3.0

Mean difference between Level of Significance
Fooand T 2.0 o< 0.401
Fand NF —4.5 po= 0.00]

T and NF -2.5 p o< 0,001

From the ahove table it 1s evident that the {lier
group as a whole performed better than the nonflicrs,
At the same ime, amoeng lers, {ighter pilots” perfor-
mance was significantly better than (hat ef the
transport pilots. It 15 not intended to hazard any
hypothesis about how this difference in performance
among different groups has come about, The point
to uote is that the test differentiates bhetween known
griterion proups,

This iz a zpeed test and the diflicult itéms are
evenly disteibuted, Tt appears thar learning has an
cffeet on the performance of this test. The orienta-
tion aptitude develops through a learning process as
has Leen postulated by some’. The performance
store on this test Lthen becomes a score of an achieve-
ment test unlike a score obtained from sav a test af
Abstract Reasoning or Mechanical Aptituds,  In
that case, computation of a reliability cocfficient 1z not
much of a nceessity, The important point to note
iz whether the test is valid or nat,

Uhility of the Test

This test was used in a study where the effects of
partial sleep depiivation on task performance and
behaviour were assessed’.  Ten subjects werc par-
tially deprived of sleep for 3 successive days and
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nights,  They were allowed to sleep only 4 hours
every night and no sleep during day time. Their
basal score on the test, scores of cach morning alter
partial sleep deprivation and the score of the morning
alter recovery sleep were obtained.  The results
arec shown in Table TI.

TABLE 11

50T - Propartion of success — Mean value, differenciy
at different stages after sleepdeprivation { A51) and
their signiffcance,

I il I 1Mosl
Hisal mormog merning MGy recovery
ASD ALY ASD slegp
Mean 0.599 0.91 [ 048 0494
Difference
from basal ~(1.05 -0.07 0,06 000
Significance p<0.05  p<i.05 p=0ls  —

The proportion of success on each maorning
alter sleep deprivation is lower than the basal scorc.
This difference is significant ar 59, level.  No
difference was found between scores after the recovery
sleep and the basal. This proves to a groul extend
that the functions mnvolved in the test fend Lo
get deteriorated, on exposure to astress like partial
sleep deprivation. In another study of partial sleep
deprivarion where the test was used, similar trendy
were noticed?,

Another study that employed this lest was the
evaluation of head injury cuses with flight oriented
performance Lests®.  In this study, 48 head injury
cases were assessed on a battery of paychological
and psychometor tests in conjunction with neuro-
logical and clinical assessments, Performance of
the above head injury cases wasstudied in com-
parison wirth that of comparable normal group.
Spatiul Orientation Test data pertaining Lo 58
head injury cases were compared against a7
normal subjecrs, As the lest was belicved Lo be
discriminating betwesn tiiers, and nou-(liers the analy-
sis was carricd out separately for both these groups.
The results are shown in Table 111, Tt is seen from
the above table that the normal group performed
berter than the head injury group among both fliers
and non fliers. The mean diflerences arc statistically
significant for both the groups.
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TAELE III

SOT—Proportion of success—Narmul versus
Head Injury Group (HIG)

Flivrs won fliers

Normal HIG Normal HIG
MNumhber 19 21 14 17
Mean 1,585 0.71 0.7 0,44
6.4, 0.13 0.17 0.21 0,10
Mean difference
between norimal
and HIG 0.14 0.26
Level of
significance p o< 0.08] p == 0,001

Tt hus Leen said earlier thar the test diserimi
nates herween the criterion groups and this s despite
Although learn-
ing pluys a role in the development of spatial orleati-
tion aptitude, there could be mbecited individnal
diflerencest.  ‘L'his s guoite true lor the learning
ability itsell. A selection procedure hinges an
premise that individoals differ.  In that case it would
be waorlthwhile if the SOT s administered to candi.
dates at seleetion stage, as it will throw some light
on flying success vissa-vis spatisl orientation apniuds
asindicated by SOT. Liforts are already in progress ot
least, tangentially, with régurd to che feasibility of this
proposition, At present this st is being administered
to NDDA candidates reporting for medical évaluation
at LAM, These cuases will be followed up ata later
Stape,

the intervening process of learning,

the

Spatial orientation test keeps the sustained ar-
tention of the subject.  To most of them, it & a novel
type ol test. In other words, it has adequule face
validity that motivates the subject e do his best,
Itis simple to administer and the testing precedurs
is of very short duratiosn.,

Conclusion

A spatial oricntation test has been fabricated
to test individual’s performance involving memoty,
visual imagery and ability to discriminate spatial
orientation of aircraft position.

{z) The test has fair degree of validity.

{b) The test iz sensitive enough ro bring out
the deleterious effeers of pariial sleep de-
privation on perlormanee,

(¢c) The spatial orientation lest v wselul in dis-

eriminating the head injury group lrow the
narmal graup.

Acknowledgement
We thank Mr. PLN Rao (Statstician) lor his

help in the anulysis of the dara;

References

1 Heward, 1P and  lemplelan, WE Hirnan  Spatlal
Orientation, John Wilay, NY., 1966,

9 Kulkerni., JS8. Pavohomarar and  vigilanoe  tadts for

tie effects of sleep deprivation. 1AM ekl

1875,

snedying
Friojaet,

womnwe, M., Baperes, KR, Chartar|ea, P.C., Namachand-
ran, M. and Guopta, JK. Elfccts of parctial slasp daprlua-
tinn an task partormance end behaviour, AFMRG Project
Report Mo, G68:74, 1877,

(¥}

4 Humar, V., Oanervfee, K.H, Chatturjed, PG, Ramachand
sam, W Wapur, A, Matarajan, 1T, Reddy, 5.6, o
Prabhy, K. Evaluation of hesad injury . casas In alrorew
with flight oriented porformance tests. AFMRBC Profact
Report Ma. 734,73, 1978,

5 Loed. FE. A study of spatial arientation In chlldraen,
| Edn. Hes, 34;441-505, 1941, as cited in Ref. 1.

[<5]

Ntalan, M. 1940, asocited in Ref. 1

AFIATION MEDICINE



