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Correlative study of performance on mental rotation Lest
and outcome of ab initio flying training

We Cdr Gurmuakl Singh, Sqn Ldr €5 Thakui

£ Fu i LY AT T[T

Visuo-spadiad abitifes wre cansidered impor
fant i fthee performance wf pavigatinnal tasks
during flving. This hypathesis was fested in 44
flighe cadets with a mean age of 22.4 years, Al
the subjecty werd aidministered a standordized
meentad rofafion test ( flay feseh Fhree seores
were derived for this fest, namely, | W (retal
senre i firse five minntes) f T {rocal rome
tiken for completing the rest) wad b RN (toral
pitwe seore), Acrwal fIping  performiahod Wi
abtained in respect of fhe trainees wnder
compaitents from staciors i sppervisars
Fright cadels obtained a mean seare af i4.62
(19.63) an FM, 11435 (335 on FIT and
[14.4F (5.81) on FRS component af this fest
Multiple repression analysis was carried ont
Between scores on various scales of flag test
and flying performanes on variois compi-
wenty. This anulysis revealed that flag lest
scores had o significant  correlation Hitle
searex on pavigativnal serties (piot javigarion
fraiming and tow level pavigatian frulningl as
well as performance during other phases af
flving such us close Fformiation training, Night
flying fraining and raial muarks fn fIving sub-
jects. Un the basis of these resiits, it is can-
clided that the menral rotation est ased 8
this stedy as a good predictive validitv for
fraining sufcome during ab initio fiying.

Tranm

Re j"“'“i'ﬂ:\ii Flag sl Pl T

Menta] raiatiom Visuo-spadial abilities
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ploces and land
marks in o particular enyironment People differ
in their ability to find their way back 1o the
starling point, Rome pecple can do it with case
wherens others fmd it extremely difficult. An
individual may readily pive a selt-assessmuent ol

140

SEM fir Seredana

Wis orf her own sense of dircetion. The seisg il

dhirection  that  inleresls us 18 camtcerned witly

awarenvss ol thi loweution  ar  Gredniagnan
koowledpe of ong's own locallon in e cnvd
ronmoil 15 01 Primi fune ol sygnilecane,
As such, cavironmental orientation skills are
mportant for belavioural competence AT
gation. People with a poor sense gl direcoen we
e likely 1o becpme disariented spatially
11, 2] Such peaple may perfurm poorty iyl
aatioral tasks

Ajr navigation is the art ol gyttcimy arn ar
craft from one plice to another wul foang s
position when reguired Acietz |3] hay concep-

ualized navigation as A coguitive procoss by
which the pilot maintaing 4 eongruen rilatiod-
ship  between ego-contied  referenue frame
(ERF) and world-centred  reference  [Tame
(WRF I s established by forward view
outside the cockpit amd WRE 15 estublished hy
Gircraft locaripn on the map: Adceralt névizatioln

farms an important aspect of [ying-and 5 18
quired in all phases ul arrcraft  operations
the suceess of a Aving mission depends

fence,

on mayigation tooa large extent, [here are sevs
sral modern modes ol navigation, <.g. celestial;

radio, nertinl. sateflite. But the oldest mode;

nopularly known as “pilotage’. dioes not reguir
ALY '.Z'-.ll._‘ll'n,".' A1a5 .1[|l._= mesds our own yisuil

age @ couTse iy typically ploteed o

cuds: o pile

ipand visual landmarks ani ek

eting this Guurse are sitecred, [
flioht, the pilar achieves and mainti
wareness of arerafl position und heading by
continuonsly comparing the posilion of e
anddrarks {as viewed i the oulside wearld ) will
the position relative to the plotted course o0 113
g |41 1 hus, he has o depend upon his vlstige
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spatinl abilities. Mavigution seems W depend
upon spabial copnition, visuo-spatial memory,
mental rowanon and map-reading ability |3, 5,
=91, Sinee all these copmbive processes arg
related toovisuo-spatial abilities, it appears thay
naviganon, 1o large extent. should depend
upen such abilities sl o peeson higher i saeh
whalinnes s Ukely to be Better in navigation

In & study on flving trainees we observed
thut pvoee e ome=third of the sucecssiul can-
didntes had difficuly m absorbing the naviga
ton phose of tamdne [10) Therefore, i was
felt that there s a0 nead e develop a rehinble
sereening measure lar delbimeating navigational
abilities of prospective avigtoss, It iy possible
thal delineation and objective measurement of
these abilines may provide mportant input n
iproving the payveholopical sercening of avia-
ey

Eysenck and  Kaene [11]  postulate that
mental rofation seems o demand the dyvnamic
lramslrmation of visual imuapes The task in-
valving memal rotation has been used to study
the nature of visual unages. n a particular task
where the test Gpure was presemed in differen)
onientations, it was found that the farther the
lesi figure was totated from the upright posi-
tinn, 1he more wis the fime taken by the sub-
jects o make thewr decision. These results show
that visual images have all the atributes of ac-
al objects. Thiy rake up some memal space
and ‘are rotated nientally 1 a smmiilar way that
objects are manipulated In the werld, But in-
creasing the eomplexity of the imagined ohject
introdpces differences in the mental rotation effect
wycompared o real-tome phvaical rotation.

Shepard and Metzler |1 2] published the first
experiment demonsirating  mental rotation
Their principal Nindings were that the time re-
guired by subjects 1o visually compare two
stimuli increased linsarly with the angular dit

ciided that mental rodaton 15 a fundamental
cognitive process,

shepard and Hurwitz [ 13] found that mental
motiation may be used in navigation. Thelr data
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shseed that subjects judge the direction ol Luens
relibive oomovement an the forward ireetion,
Fhus, i onder 1o delermine whether The map
mdicated a left or right turn, subjects had to
pentally rotate the visually presented map 1o
track-up onentation. This tmplies that for ego-
centresd  tasks onow vimually  presciled  nap,
track-up vrwenlabion s beller so Lhat e re-
gquirermen | ol mental eotation s mmemazed and
the pertormance 1% not degraded

Fram the above lterature on mental rotation
it ds presumed ot oan individuoal who o doies
rrenbal rotatien with case and av g g ler sped
will he hetter inoavialiog the aireeall o par-
ticular and in ]-|1|n||u':r_ In L_rl_'.lw.r:ll I'hee hase
premuse i thes study 16 that mental cotaton
plavs a signiticant role i the performance ol
whvivationnl tusks e purticular and w yving

prerformunce in gencral,

Materinl and methods

Forty-tour leght cadets who were undergaing,
whviticed phuse of Nyiog raining constiluted
the group tor this study  |heir age varied he-
e 21 and 26 years with a mean statistics of
3238~ L26

Flag test s a test of spatlal abilicy which has
heen  standardized by Thurstone and  fellrey
[14] and 15 widelv nsed i nenrapsychology, Ti
cansists’ of 21 reterence figures piven on the
left-hand 'side and lor each reference fipure
there ars six comparison Hgures placed in the
horlzontal row n front of the reference ligures.
This makes o maxiown of 126 responses to be
recorded on the response sheel, The emngrarison
figures are derived by either rotating the refar-
efice fgures by various degrees as it is, or hy
reversing and rotating, Comparison figures are
labelled as same {5) or opposite (o) after com
parison with reference fearay

Fach subject was cxplained the procedure of
the test with the help of a flag made up of clorh
This Mag was 608" in size amd had a pattern
stmular to the one used m the actual test Neare,
It was white In colour with a 2V black stripe
along the right-hand cdee and & black rectanyle
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w the wpper lefi-hand commer. This flag was
used to explain the same or opposite side of the
flag and varicus degrees of rotanion Lach md-
vidunl wax shown three reference figures and an
',H_'.crnn]'l:n'l}-'inf_‘_ r..'1rr1|3:LTi-cn:| I_:}_:u:c foor Tamulion
zatton, The time was recorded with the help of a
aliap walch

Fhe fisllewing inslruclions were given to the

stbjects

fa) Work as quickly and as accurately as
possible but do not guess

(b} The normal time alloted tor this test 1s
S omine You are not expected 1o finish the whale
Lesd it this tine

fe) At the emd of § min you will be given
the ssgnal 1o mark the responsc number vou are
attempting a1 that time

(d) After marking the response continuce
with the test at the same speed and accuracy

tel As soon as you finish all the responses
wive u el w the tnvestigator immediotely se
that he van note the wdal time taken by vou w0
complere the 1est

(1) Wrang answers will count against you.

Three sub-scores were obtained from this
test as Tollows:

fa) The correct seore within the first five
minutes. called as FMomeasured the speed and
HECUTRLY.

{h) The tatal timetaken o complete the 125
(1T, which is predominantly the measure of
the speed of performance

{c) The toral raw score. called the FH3
wlhiclh mainly measures the accuracy of  per-
(urmance

During the course of training. acquisition of
flving skills is evaluated n various sfages at
fregquent intervals. This assessmient 15 carried
oul asa purt of the training process and no
cial hriefing/discussion with the fving supervi-
sors was considered necessary. 1L is ensured thal
cuch an assessment 1= dome earefully by inde-
pendent examiners. All those flight cadets who
dé ol form the grade are suspended from flving

o
s5peE

Lradning ab the respective stages. Al the end of
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the advanced phase of training, their perform
ange scores were ohtmned from the Headquar

ters Tramming Command wnder the Tollowing
headings: Instrument Flymg  ramng ([FT)

Pilot Mavigation Traming (PN Low  Lavel
Mavigation Trowmng (LENTY, Close Formation
Frasming (CFT), Night Flying Traimng (NET),
Avrobatics { Aeros), Geneend Handling (GHD

All the cadets underpomg Tying Leaining al o
flying traiming establishment were taken, They
were administered these tests in batches of four
It was ensured that the subjects had a pood
tight's sleep on the previous day and, to the
extent possible, were lree [vom any nental of
physical problems. All the subjecls were os
sured that the resillis of these lests would only
be wsed for this study and would nol, inowy
wary, affect the outcome of ther ttainmg

The study generated data an spatial ahilily
through the fMap test, These were treated as in-
ndent varfables whereas the performance
scares were taken as dependent variables, The

scares were suhjeated Lo stalistical analysis,
including descriptive stalistics, correlation si-
dies, multiple regression analysis and ANOVA
using the advanced statistical programme SPSS-
PO The eoal of the analysis was te determing
the correlalion betwedn visuo-spatial abilities
and navigation scores in particular and ying
performance: in general

Results

[he results of the flag test are shown in Table |,
Here FM represents the speed and aceuracy of
serformance in 3 min. FTT shows the speed,
whereas FRS i a measure of accuracy. The
seore on FM higs @ mean value of 5462 + 1963

Table 1. Descrpiive statistics psyehologeal test suee
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Smilarly, FRS has u mean value of 11441 &
381 Flight cadets scares are found to be on the
higher side of the nermulive population on
which rhis test was stundardized | 14].

Table 2 depicts the actual values of per-
formance scores and ‘Iable 3 the inrercorrela-
tion of performance scores. There is no negative
tortelation amongst any of the component pa-
tameters, The overall scores have shown sood

sorrelation with all the component scores, The

individual parameters are also well correlated
with each other, This means that the perform-
ance of flighl cadets has been asscssed in o
gonsistent manner and there arc no obvious in-

spngruitics in the intercorrelanion of various

performance scores in flight cadets
Table 4 depicts the correlation mairix af
PIS and PS of flight cadets. Their nverall score

s sigmificantly correlated with ¥M (5= 0.35)

FT1 has shown sipnifican negative correlation
with PNT, LLNT and NFT {r——043, 0.46
ind ~0.41, respectively) FM hias shown corre-
fition with two of the com ponent porformance

el Aerospace dded 3802) [0ug

ratings, vie CF 1 and NFT, whereas NI and
FRS have shown similar significant positive
eorrelation. Scores on PN LD and LLNT have
significant negative correlation with F11. This
shows that navigational abilily is predominantly
related to the speed of mental rotation. [FT, Gl
and AEROS have not shown any eorrelation
with any of the scales of the Aag rest. The resull
of this correlational study unambiguously points
out the importance of the flag test in predicting
seores on performance parameters of naviga-
tional test (PNT gnd LLNT) as well as the
overall perfermance score, CFT and NFT,
Table 3 shows the regression unalvsis be-
tween perfirmance parameters and pavchologi-
cal lest seores (n respect ol Might cadets. This
shows that 3 significanl correlation between
PWT and LLNT with FTT explains the variance
of 18.8% and 20 7%, respectively. A similar
significant regression between CF7 and NFT
with FM explains the variance of 14:4% and
201.4%,, respectively. Further, the overall score
has shown significant regression with FFM,

4
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In this. study on comparison of visuo
abilities and navigation score in flaing raiming,
actual Mying performance has been used 25 a
dependent variable  U'he mdependent variables
which form

are the three scores on the f1
an index ol mental rotation ability aod are con-
stdered to be good prediciors of performance

arameters of

flving tranees form the most important index ol

Perfonnance scores on VArous

this study. These paramelers rellect & very crig-

cial awsessment of the aspirants for Mying. The

nesgsement s carried out by highly responsible

stalt in a proficient rainmg cnvironment of Al

for the salety of Tmdisn skios  [he

TR

mooa wastase ol

it the last tour batches and generally
maintaing the same teend. The seatler in the per
fovrmugtee seore '||;'_!|| caders endorsies the
consistency and robustness ol the assessmnl
technigue

Flay test was constensted by Thurestone and
fettrey [} The authors have prescribaal only
F oo e for the condocting of this test. The
COPFCE FeAPoises cthitamned m these 5 min con
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I total tioe laken to complede the fastand
(el FRS - ol <sooee obtmined. [he test scores

and Acouracy uy pertonance

measure rhe spec d
of this spatial onentation task i different com-
binativons. FM meassures both speed and aceu-
racy. | measuras predominantly speed ond
IR is Indicative of accuracy i the performs
ance ol Lthis Lesl

Edy I [13] has provided control data on
rest. He found o mean score of 51,7 & 142
male subjects in tie age sroup ol §3-757
the British popularion . In this study the scors
F&ors found to-be close to this value, This
5 that the results are comparable o those
However, there 13 ome

provided by Edward:
r

oy difference betwesn the sample
taken for this study and Edward’s sample, ie
groap. [ tempting to conciude that spatiy
b pge

aftected
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1 does ot get

This aspect will have o be verificd by (ulire
siudies

The seore on FT 1 subscale predicts the per
formance of flymg training on PNT and LLNE
his significant relationship eapluing 18.8% dnl
0 v FM s uselul in
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and the overall performance ol Hyving cade
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Shepird and Herwiry 113] have
that mental rotglion mas b
navigulional abibitv, Iy 1his
Fatulin task devised by,
H14] has been wsed due 10 the
structure and adminstution. Tl task devised
by Shepard and Merwine [13]) s

complex and probably lus pr

L Mare e
s e speed and

strrmiscy
used to predion
stisdy the mental
Phurstone amd Jetires
simpheity an iy

uch more
CRICT Sensitivit
Lhe present swidy has shown 1
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bt an aceeptable sensinyin
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have pood navigational eleneis Morcover, the
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Findings m tls
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Logic and Haddeley 6] are conduct ng 3
study i which visug-spatial abiliTy s sought
Be correluted with the Space forfiess rask. The

perfornunce of the spacy
staned 10 be akin to lying performance I'hey
Have found pood ininal results
ship belween visuo-spalial abi
fortress task. They have ajzo highlighted that
the relationship becomes weuker 45 autrmaticity
Ik gained in the performance of
tress Lask. They have alsa highlighted thar the
relalionship hecomes weaker as aulomaiici
2ned in the performance of the space furress
st In the presen; sudv the performance |y
easured in actual flyme conditions by lime-
Lested inethods in Vogue ar v
g establishinents of 144 As such, the cop-
Sitnints of laboratory assessment of performance
i nat PPy 1o dhas study Keepin
ndiamental difference between this study
it of Lowie and Baddeley |61, we coul
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