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wore developed."”

Although certain of the experimental condi-
tione in this Investigation were similar to
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Asch, the development of the tests used in
this investigation was carried out independ-~
ently by H. A. Witkin.
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Dr. Dean R, Brimansll

Director, Office of Resasgrsh
Civil Avronauiies ddminieiration
Room 5217, Commeres Building
Washington 25, D C,

Dear Dr. Brimhglis

Attathed 1la a renort, wntitled The Effszt of Training snd
Struetupal Ads sp Performapve in Three Topls of Space Orlentgtiaon,
by H. A, Witkin. This report Is subwitted by the Committee on
Avliation Paychology with the recommendgtlion that it be inaluded in
the geries of Teshnulrgl Ispscts lssusd by the Divislon of Research,
Civil bercnantics Administratiom,

The lpvestigation depcribed in this repert representis
repsarch on fundamenlel aspetts of spate paresplion which haww
many theoretivcal as well as prectical implications. It is of ‘Inter-
o3t to note that these impliestlons aru belng invesiligated In atudles
which are being nmonducted at ths Naval Alr Tralning Station, Paneapols,
Florida, under the jeint eponsorship of the United States Navy and the
United States A'r Forus, Moreover, the Ilnvestigation described in the
attached report, conducted under he aueplices of the Committee on
Selaction and Tralniag sf Airtreft Pilsts {now the Commitites on
Aviation Psycholngy), with funds ellotted by the Civil Aeronautles
ddministration, har Jed intd> sdditional extensive rasearsh in ths form
of basie lnvemtignticns of spaav orientation which are now under wey
at Brooklyn Collags, under the ausplices of the Office of Naval Reawarch,
The signifioance of the study daseribed in the rapert may well ba ene
hanced through the integratlon of the resulle ¢f this investilgatlon
wlth thoee developsd ir these investigations,

Cordlally youre,

f

p .

Norris 5. Viteles, Chalrman
Committee on Aviation Paychology

MSVimal National Resaarch Council
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EDITORIAL FOREWORD

The investigation described in this report gresw out of earlier
atudies by H. A. Hitkin end S, E. Asch, ia—the—eourae~e£—'h&eh—tho

The inveatigation Ias initiated by H. A Kitkin undor a reueareh
fellowship from the Ratlonel Reseerch Council and was later continued
by the same investigator through s subcontract with Brooklyn College,
In addition, studies of the effectiveness of the tests as predlctors
of flight proficiency were underteken during World War II under the
suspices of the Army Air Forces in close coordination with the Com-
mittee on Seleotion and Training of Aircraft Pilots (now the Committee
on Aviation Psychology).

The preeent report is conterned primarily with the investigation
of the influence of training and structural alds upon spatiazl orien-
tation. The results of this study Indicate that performance in the
Stability of Orientation Test is improved both by tralning and by
"structural alda® to orlentation and that the Improvement effected dy
training shows transfer to another test of orientetion., However, it
cannot be inferred, from the results of this investigstion, that the

* training procedures employed would lead to improved orlemtation in
other situations., In other words, it cannot be inferred that the
training procedures, involving the use of the Stabllity of Orilenmtation
Tests, would improve orientation during instrument flight. Further
Investigations of the practical implications of the findings of thia
study would be required before gereralizations of this nature could
be made. Acknowledgment ehould be given to Dr. David Bakan, Ohlo
State University, who contributed to the statistical design of ths
study and who was largely responeible for the statistlcal analysis,

M. 5, Viteles, Chairran
October 28, 1948 Committes on Aviation Psychology
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SUMUERY

The purpose of this investigation was to determine the effect of training
and of atructursl alds on performance in tixee tests of space orientation.
The three tests employed were: the Stabllity of Orlentatlon Test, the Dark-Room
Tent, and the Rotating-Room Test. Four basic groups of 49 subjecte each were
employed.,

The three tests were administered at least twice to members of each group. .- -

Subjects in Group I, the "Tralning Group® were subjected to a tralmning progran -
between the first and second administration of the teats, designed to fiwrnish -

insight into the problsm of orientation, and Yo afford further supervised 'bmin- :

ing in the Stability of Orlentation Teet, Group II represented the ¥Structural
Alde Group," Upon the secord adminietration of the test to thls pgroup certain
structural features of the test situution (1,e., the enclosed room in which the
subject sat) were changed, in order %o render the etructure of the visumal field
less compelling as & wisual cue to orientation, Group III, the "Interpolated
Testing Group,” repreasented the firs*t of two control groupsn Subjects in this:
group were glven two additlonal one-hour periods of standard testing in the
Stabllity of Orientation Test, administerel between the official test end re-
test perlods, Group IV, the second centrol group, was designated the "Tests
Retest Group," These subJecta merely were tested, snd later retested, om all
three tests. The longth of time between test and retest was comparable for
subjects in all groupa.

Subjeats in the four groupa were matched in terms of initial performance

on the Stability of Orieantation Test. Nevertheless, in evalvating the performe . ~ .

ance of subjects in the various groups on retest, to determine the effect of
the differential treatment accorded to subjecis in the four groups, enalysia
of covariance wes used.

The results of the anslysis indicated thats

1. The training procedures used in these experiments produced gene
eral improvement in orlentation ln the situation in which the
*raining was administered, and it also led tc improvement in cue
of two trensfer situations, (the Dark-Room Test) im‘olv-lng a
rather different kind of orientation problem.

2. The giructural changes made in the externsl sitvation to aid ori-
entation elso produced significant improvement in orlentation in
the situation in which they were used. The improvement achieved
by the structural eids group was not transferred to other types
of orientation situvatiors. This was to be expected, since the
atructural aids are of help only in the situation in which they
are present, end only during the time that they are present.

3, When the task was Yo adjust the hody to the upright, the struse -
tural aids group sven did slightly better than the group which
received training., However, when the task waa to adjust ihe
visual field ltself to the uprlght, the training group was found
to have improved more than the structural alds group.




Le Practioce in a varisty of orlentation tasks in the Stability of
Orlentation Test, even without instruction, led to improvement
in the standard Stabllity of Orientatlon Test, ani there wes
some tendency for this improvement to be transferred to a dife-
ferent type of orientation sltuation. However, the improvement

accomplishad through such self-learning wes not aa great as that
achieved when Ainstrucilions were given, as in the treining group.

In comparing the training and structuwral alds approeches to improving ori-

. entation 1t 1s indicated that whereas the affectivensss of training may be
. - traneferred to other sitmtions, the effsctlveness of structural aldm i1s not,

On the olher hand, whereas the training procedures aprarently produce a more
valld interpretation of sensory experiences, the structural aids tend to alter
the perceptions themselves, Thie may be more valuabla to an individusl than
en lmproved facility for "figuring out" the true state of affalrs. Furthere

- more introduction of structural aids iz less time consuming than is the ad-

mwinistration of a tralning program. ' In view of the advantages and disedvan-
tages of the two techriques for improving orientation, a combination of hoth

.is suggested,
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THE EFFECT OF TRAINING AND OF STRICTURAL AIDS ON PERFORMANCE
IN THREE TBSTS OF SPACE ORIENTATION

IRTRADICTION

tnder ordinary circumsteances, the maintemance of proper orlentation
presents no problem vheitever. The individwal has at all times a correct
concepticn of the vertical and horizontal axes of space, which ie arrived
at quiockly and without deliberation. Orientation is a contimuous process,
and enters in the perception of all objects; for objects, ineluding the
body itself, are perceived as having & given directlon--ve belng vpright
or tilted, Orlentation is tlso a basic process, aflectlng the movement cf
the perscn's own body as wall ae iz edjustment to objects 1n the environ-
ment, For thess reasons it is most fortunate that proper orlentation s
achieved effortlessly and with great preclslon.

The fact that disorlentaticn rarely occurs in the experience of the
man on the sirest is an indication of the stabllity of the factors respon-
gible for the naintenance of orlentation. Under certain conditlons, how-
ever, 1t may beoome difficult 4o maintain onets bearings and severe dia-
orientation may occur, Conditions leading to disorientation mey ccour in
aircraft during flight, and because of this, that situation presents some
of the most challenging problems %o be found in the literature on sypace
orientation, From the standpoint of the sersory sources available for
crientation, the sltustion in the plane is extremely complicated and un-
stable. In place of the single visual fleld normally found in our sumr=
roundings, therc are in the case of the plans tvo fields--that of the
cookpit and that of the earth below—ond these mey be in confliet. Also,
the ecentrifugel force generated in 1wking 4 turn presents a {urther prob-
lem in tke plene; for the upright indicated by the esrth, may also be in
confliet with the upright indicated by the cockpit. It is thus poseible
for the enviromment to present &8s muny as three different “uprights,” and
these muet be properly integrated in ectebilshing one?s posiiion in space,
¥Yinally, in contrast with t{he very shable conditions normally formd in our
enviromment, during flight & constautly changing sltuation 1s presented.
It is not eurprising that under these conditiona it is at times difficult
to maintein one's bearings., In fuct, even instruments may not be of much
help at momentie of discrientetlon; for the cues they provide muy remaln &8
"intellectual data” which cannod readily be brought into relation with more
direct sensory experiences. In tie disorientatlion, or vertlgo, which may
result In the sbeence of proper sansory integration, the indlvidusl could
be upside down and believe ho is upright, or be falling off in a left bauk
end feel that he 1s in.stralpht aad level flight or suddenly see the sky
vhere he belleves the earth should be, and sc on. OJouurrences such as these
lead to en appreciation of the ravked stability that normslly characterizea
our orientation 1a space.

In 194) a systematic invesiigatlon of problems of space orientatlon wae .
begun at the psychological leoboratories of Brooklyn Gollege, Since the main
determinants of orlentetion are closely interrelated, it was first of all
necessary to dovelcp spseial lsboratory techniques to separate them. In par-
ticular, orientation 1s based upon two types of sensory experiences, visual
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“and postural., Through vislon we see an environment which is filled with

verticals and horlzontels; and by compering the position of any object, and

even the body 1tmelf, with these strongly indicated maln axes of apace 1t

is poseible to judge its direction. Another basis for establishing the up~

right is provided by mravity, which egain represents the true vertical., As

a resgult of the postural adjustments made to thls dommward-acting force, its
directlion is readily detected, Since the vlsuslly presented vertical and

the grevitational vertical colnclide, a study of the contribution of each de-

mends trelr separatlon, A wvarlety of teschnlques was developed to achieve

thls purpose. In one type of experiment, the entire visual field was tilted |
while the body remained erect; and_ the mamner of determining the upright un- ;
der thege conditlons was observed.l In another experiment, the vigual field

wves elimlnated entirely, by working in a completely darkened room, so that

only the postural basis for judging the upright remaired2 In stil) another
experiment, the subject was rotated in a small, enclosed chamber,? As a re~

sult of t.he centrifugel force gznerated by rotation, the force exerted on

the body was no longer dowmvard but at an angle, At the same time, the

chamber in which the subject wns contalned presented an upright visual field,
Orientetion under these conditions of a displaced gravitatlonal wertical and

an upright visual vertical wag investigated.

With these and other techniques 1t was establlshed tbat orlientetion in
nen has, primerily, a visusl basis. The Judgment of directlon of objects in
thée environment and of the body 1tself is based for the most part on the pore
celved relantion between thesa objects and the vertical and horimontal axes -
of the prevailing surroundings. Postural factors were found to play a sece
ondary role in Judging the vpright. Uhen visuel factors were elimlnated, and
postural. fectors alone remelnzd, they permitted a corrsct determinetlon of
the upright only when the body was erect, with large errors resulting when
the body was tilted. In addition to denonstrating the influence of visual
factors in orientation, thece early studles also established the exlstence of
etriking individual dlfferences in mods of oriertation and in the abllity to
maintain onets bearinga,

Lygeh, S, E., end Witkin, H. A, Gtudics in epace orientation: I, Pere
oception of the upright with dlsplacec visusl fields, J. exp. hol., 38,
19489 3;5"337t

Ascky 5. B,, and itkir, H. A, Studlos in space orientation: II, Per-
ception of the upright with diepleced vﬁﬂgml fielda and with body tilted.
Ibld., 38, 1948, 455477,

Witkin, H. 4., and Aech, 8, L, Studles in space orientution, IV, Fur-
ther experiments on perception of the upright with displaced vlsual fields.

Mo, -943. {In press, )

27:%kin, H. 4., and Asch, S, I, Studies ir spece orientations IIT, Per=
ception of the upright in tie absence of a vieunl field., J, exp, Psychol.,
1948, ' (In press.) ]

3W%t-kin, H. &. Percepiion of the wpright during rotation. (In prepe-~
rdtion.)



The investigation of these individual dﬁ.‘fm was talen np m'han- »f;i.f
sively in 1943, through a grant from ths Committee on Seleotion and Traine L
ing of Adroraft Pilots.4 In view of the importancs of orientation in flying; - "
the objective was to develop a stendardiaed test of orlemtetion ability, -~

z
G

which could be uged 'go predict this aspect of flying performence. In pra~ o8
limipary there was developed a situation which mors nearly sims- g
ulated pnaturel oonditions of orlentation, as ocmpared with the situstlans i
used in the earlier work. This finally led to the Stabuity of Ordentation . . 5
Test, which is described later in this report. \ e

This ressarch was directed toward %nﬂstiga‘bion of methods for improw= -
ing the individuel's spece orientation,” Two prihcipal methods were em- L e
ployeds (a) training the individual to meke more sffective use of sensory ek
ouss aveilable for orientation; (b) introducing into the situation certain . -
structural features designed to serve as alds to orientation, In tarms of =~ - %
the firat method the problem of improvement of orientation 4s approsched by PE
dealing primerily with the individual; in terms of the second method the ob~ -
Jective situation is menipulated. '

dws R

DESCRIPTION OF AFPPARATUS S

A desdription of the epparstus and test methods used will supply the
background nscessary. for an understanding of the experimental proocsdures em-
ployed in the investigation. Space orientation of subjects was investigated '
by means of three test situationb: the Stability of Ordentation Test; the
Dark Room Test; and the Rotating Room Test.’/ Thase tests are described
briefly below. Detailed directions coverlng the standard operating prone-

dures for a.aminiatmtion of these tests are presented in Appendix 1. . jf
4Nloy the Committee om Aviation Peyohology. §
MWitidn, B, &, 1949, Perception of body position snd of the positigm . “:-,
of the viemal ficld, (In preparatien.) , T
61t wes originelly plamned that this investigation of methbods for ims= ™
proving space orientation would follow a study of the efficlency of the Sta- - =

bliity of Orlientation Test ap a predictor of succese in flight training. e
Validation data were collected from approximately 3000 flight cadete, at the %
Sun Antenlo Aviation Cadet Center during 1944-1945. However, because of the =¥
curtailment of the fiight trainirg progrem most of these oa.deta falled.to go 7,
on into flight training, and insufficient criterion date vere awallable to S
make possible validation of the test as a predictor, A valldation stwdy 8 -
being carried on at present, however, under the joint auspioes of the Uniwd Y
States Alr Force and the mﬂted States Bavy. -

Titkin, H. A. Individual differences in perception of the upright and - 7%
their meagurement, {In preparation.) =
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f Orie on Teat: This test, a photograph of which

‘ip presented in Flgure 1, represented the principal test of orientatlon
+ gbility; the other two tests being employed primerily es transfer situntions.

The test apparatus consists of a small room 5' 8-3/4% long x 6! wide x 5!
10-1/2" high, pivoted et the front center and back center eo that it can
swing freely from left to right about ite anterior-posterior axis. By means
of & worm gear arrangement which ia ectivated in turn by an electrical drive,

. 4% 1is pospible to tilt the room from left to right. Into this room through

a rear opening is projected a chalr mounted et the end of a shaft in an over-
henging type of arrangement, 4 worm geer, agaln provided with an electric
drive, permits tilting of the chair to left or right. The room aml chair are
essentially independent systems sc that either may be tiited alone or both
may be tilted together, to the same side or to opposite sides, at the same
gpeed or at different speeds.

With this apparatus 1t 1s possible to displace the cheir or room, or
both, end require the subject to adjust elther or both to what he believes to
be the true upright., The salient feature of this situation 1s that the sub-
Jest cannot see outside the rocm in which he is contelned, Judgments of the

" upricht must therefore be based on whatever information can be obtainesd from

his own body and from the visusl fleld provided by the surrounding room,
Since elther or both may be tilted, thls is not an easy task. The essential
nature of the situation ip such that it provides a measure of the extent to

. whioh the subject is able to use pensations from his own body as a basis for
© Judgment, and the extent to which he relies on the prevailing visual field.

The test progedure consiste of tilting the room and chair to standard
positions and then requiring the subject, on some trlale, to adjust the room
to the upright, and on other triale to adjust hde own chalr to the upright,
Three series of trials, representing these different conditions are employed
in the standard test:

Series 11 Room and chair ure initially tilted to the pame side, and.
- the task is to adjust the room to the upright, Four triels
are given under this condition.

Series.2i: Room and chair are initially tilted to opposite sides, and
again the roon must be adjusted to the upright. Four trials
also are given here, ‘

Series 31 Room and chalir are initlally tilted to the same slde, but
" now the chair must be brought to the upright. Three trials
are glven under thie condition.

- Series 1 and 2 are analogous in that they involve adjustment of the
room, while Series 3 lnvolves adjustmént of the cheir. GSeries 2 is more dif-
fieult then Series 1,

The score cn each trisl le represented by the differsnce in degrees,
between the final position of room or chair as established by the subject,
ond the -*true* upright. The ocore for a single series, 1s the sum of the
ascores for the trials constituting the series und the score for the test as
o whole is the sum of tho scores for the individual series.
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Page 7, line 1, Figure 2 should

read "Migure 31."
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- Tegt. This test, illustrated in Figure 2, was one of x?;;g

the two used in investigating effects of transfer, following training in

the “tability of Crientation Test. The orientation problem presented to

the subjJect here is different from that involved in the previous test in
that here the cues available for Judging the upright are mmch more ambige
wous, The apparatus required for this test consists of & Iuminous square
frame which is pivoted at its center and may be tilted elout this center to
left or right. Fivoted et the same center but moving indeperdently of the
frame is a lumincus rod, Sines the test ia conducted in a complietely dark-
ensd room, all the subject can soe i the frame and the rod., The test con=
sigte of presenting the subject with the frame and rod in displaced positions
and requiring him to adjust the rod to the trus upright while the frame re~
mains in its initially tilted position. Easentislly, the nature of the task
1s such that it provides a measure of the influence of the prewvailing visual «
field upon percepticn of the upright, A4s a further varisble, this task is S
carriod out wlth the body upright on some trials and tilted on others, It RS
is, of course, much more diffiocult to make use of the body in judging the SRR
position of a dlstant line when the body 1a tilted than when 1t is ereot, -
Acoordingly, it becomes possible in this test to determine the extent to :
which the subjoot 1s able to iavoive the body in adjusting the rod, more pare —
tloularly in overcoming the influence of ths visual field; at t.’uneu when it

1s easy to vse the body ard at times when it 1s diffiocult to uss the body.

In all, the test provides a measure of the suocess the subject hae in inte-
grating his bodily exzperiences end Lhe vleual impressions provided by the -
luminousn frame in forming a Judgment of the visunl upripht.
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Three series of trizls, each coneisting of eight trials, comprise the
standard tests

Series 1: The subject is tilted to one side, and the frame 1s initially = .
tilted to the sams side, while the rod is adjusted to the up= - -

righ%,
Series Z2: Body and frame are tilted 4o opposite sidea,
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gravitational vertical, and through viewing the field it 1a possible to es-
tablish the visua) vertioal. In the two previous tests, the procedure wvas
followed of tiltirg the fleld and tilting the body. While tilting the fleld

rd

Serles 31 The hody 18 erec’ while the frame is tllted to one side or
the Ot'hﬂro
The order of dlfficulty of these thres oonditione in terms of inoreasing
diffioulty is 3, 1’ 2, *
The acore on this test is ageln established in terms of the difference
-between the established upright and the trus upright, .
otat Tegt. This test sitwatlion was also employed in inves- ?n, k]
tigating the effects of transfor, and is 1llustrated in Figwre 3. G
I
The body and the viauzl fleld represent the two mala bases for de e
ing the upright, for through tody semsations, it is poselble to establish i
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& 434 Pundanentally changs t%ffﬁ&mon of the viema) vertical, tﬂtd.ag the -
“%3%-  body did not at all changethe direction of the gravitational vertical,
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Even with the body upright, it is still possible to deduce the dirsction
- of gravity through bodily aensationa arising from postural adjustaent to
this mlla

: In the present test, through actually altering the forces acting on the
. , the postural factora were changed in a more fimdamental way than oan
_l?taocompliahed by tilting the body. To aoccomplish this, an outward acting

“centrifugal force provided by rotating the body was added to the dowmmsrd
pull of gravity yiolding a resultant with a direction intermediate between
the two forces., The apparatus employed for this test consisted of an en-

. “‘glosed room 5% high x 4' wide x 6' long, driven about a circulsr track 17.2!

T - in diameter by & 2 horsepower motor at a speed of 809! per minute., On the
" front wall of this roem, facing the subject, was a rod which he had to aed-
Just to his comception of the upright. In this way, the effect of
the forces acting on the body upon the person's comception of the upright
could be quantitatively determined.
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The test adminietered to the subject in thls apparatus consisted of
t#o series of four trials eachs

Series 1t The subject adjusted the rod to the horizontal.
Series 2t The subject adjusted the rod to the vertical.
The two serlss are of abont equal difficulty.l

The acors on this test is established ea in the previous tests, in terms
- of the difference between the upright position, as determined by the subject,
and the true upright.

PROCEDURES IN THE INVESTIGATION

) The investigetion utilized four basic experimental groups, each group

consisting of 49 subjects, Subjecte wers Brooklym College students, Of the
total, 180 were femnles and 16 were males. The preponderance of females re-
aulmﬂfrunthe fact that the atudy wes cerried out during the war years
when very fow male astudents were avallable, HNone of the subjects had had
any flight training, The four groups were designated as: Group I, tha
Training Groupy Group II, the Stroctural Alds Groupy Group III, the Inter-
polated Testing Groupj a.nd Group IV, the Test=Retest Group. Groups IIT and
"IV were essentislly control groups. In assigning subjeots 1t was endeavored
to equute members of the four gronpe in terms of scores on the first adminde
stration of the Stability of Orientation Test,

, Each of the three tests were first administered to subjects in the four
- groups, as indicated in Teble l; Sehadulo of Testing, Following the initial

84 test of the adequacy of this mtohing'wﬂl be considered subsequently
under the section devoted to "Resulta."
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TABIE 1 ;

Ini-
tial

Testa

Inter-
vaning
period

Re-
tosts

Notes

Group I
Tralining

e

(a) Standard
Stability of
Orientation
Test
(b) Standard
Dark~iRoom
Test
(e} Standard
Rotating-Room
Teast

(a) Ons-hour
lecture on
apace orien-
taticon

{b) Two one-
hour periods
of training in
tilting~roox-
tilting-chailr
apparatus

(a) Standard
Stability of
Orientation
Test

{b) Standard
Derk=-Hoom
Test

(o) Standard
Rotating-Room
Tept

SCHEDULE OF TESTIRG

Groyp IT

Structural-

Alde Cro
(N = 49§

{a) Stardard
Stability of
Orieatation
Teat
(v) Starda:id
Deark=-Room
Test
ve) Standard
Rotating-Foom
Teat

{a) Standard
Stability of
Orientation
Test with
Structural
Alds added
(L) Stendard
Dark-Room
Tagt

{e) Standard
Rotating-Koom
Test

II
Interpolated-

Testing Control

_._TQIEEE_T_.w.
N = 49

{a) Standard
Stabllity of
Orlentatlion
Teat

{b} Standard
Dark-HRoom
Tesnt

(¢) Standard
Rotating~Room
Teat

(a) Two one<hour

periods of
atandard teste

ing in Stability

of Orientation
Test

(a). Standard
Stabillty of
Orlentation
Test

(b) Standard
Dak~Room
Tegt

fe) Stendard
Retating=-Room
Teat

Grouyp IV

Test~and-Retest

-E

H =49 i

{a) Standard
Stabllity of
Orientation
Teat

{b) Stendard
Dark-Room
Test
(¢) Standard
Rotating~Room
Test

{a} Standerd
Stabllity of
Orlentation
Test

{(b) Standard
Dark-~foom
Teat,

{0) Standarxd
Rotating-Room
Teat

The interval betwesan period a, the initial testing poriod, and

period ¢, the retesting period, wae approximately the same for
all four groups, averaglng about five weeks.
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teate subJects in the wariocus groups recelved differential trestment, and
then were agein tested, s indiceted in Table 1, and as outlined below,

Growp I, the Training Group., Essentislly, the procsdurs followed with
this group was, firet, to test sach member in the standerd Stability of
Orientation Test to determine hie initial status, then to adminiester a
regime of training in orientation, and finally, to retest him on the Sta-
bility of Orientatlon Test, to determins whether any lmprovement had teken
plsce. In addition to ewaluating lmprovement through ebanged performance
in the Stabllity of Orientation Teaxt, ths extent of transfer of the train-
ing to other kinds of orientation esituatlons mas also determined, The trane-
for situations employed were, as indicated previously, the Dark-Room Test,
and the Rotating-Room Test. As 18 evident from the description of these
pitmations they entall rather different kinds of orientatlion tasks than doen
the Stabllity of Orientation Test. The members of this group were thus
toctad in the standard Stability of Orientation Test, the Dark-Room Test,
and the Rotating-Room Test before and afier training,

The training procedurs developed wae baged on earlier findings that
poor orlentation in the type of situatione represented by the three tests
results from an excessive relianse upon visual impresciona, wvith the re-
sult that these overwhelm other types of sensory experiende., Consequently,
eensory integration 1s poor. The tesk of tralning accordingly became one
of teaching the subjectes to glve more attention to sensory experiemnces
other than visual onss, and to give adequate weight to these in the finnl
integration. The specific tralning procedure conslated of a one=hcur lece
ture on space orientation, followed by two one=hour tralning sessions in
the tilting-room-~tilting-chair apparatus used for the Stability of Orlen-
tation Test. The lecture was given to thos entire group at the sams time
and included a discussion of the sense modalitles smployed in orientations
the marmer in which they are normally used in getting one's bearinge; the
consequences of excessive reliance upon ons kind of sensory experiencej an
analysis of several specific orientation situations and the vertipo effects
ocourring in each; and so on, The training sessions carried out in the
tilting-room-tilting-cheir apparatus, involved the presentation of the fol-
lowing series of demonstrations, emong others: warioue illusions which oc-
our in orlentation; altuations in which it is particularly difficult to get
cne's bearings; the manner in which reliance upon visual experiences will
lead to one judgment of the upright while reliance upon postural experiences
will lead to a very different judgment; the kinds of situations in whieh the
subjeot experiences particular difficulty and the basis for the difficulty;
and a0 on, The subject was provided wi ty both to meke ob-
gervations and 4o perform himself. A detalled.syllabus of these training
procedures 1s presented in Appendix 2,

: qre : . TWith this group, improvement in
perromnu wa.s a.ttempted ugh mk.tng chenges in the extermal situation.
As noted earlier, poor orientation in the situations represented by the
tosts belng used hers results primarily from excessive dependence upon the
vigual fileld, In instances of poor orlentation, the upright of the prevall-
ing vieual field ip tuken to represent the true upright even when the fimld
is very much displaced and 1ts vertical considerably removed from the real
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vertical, To the extent that visual Impressions have primacy in such modea
of orientation, postural experiences tend to be neglected. In fact, often,
in such cases, the tendency %o Judge the upright in accordance with the pre-
valling visual field applies even to the body iteelf, That 1s, the body 18
Judged to be stralght when it looke straight in relation to the surrounding
£leld, rather than when 1t feels stralght. To be made erect, it is dls.-
Placed from the true upright in the direction of the tilt of the fleld, to
& poeltion where it locks straight, to the disregard of bodily senaation,s
of tilt which result,

It was clear from such obssyvationg that to improve orlentation, it
would be best to change the objective situatlon so that visual Iimpresaions
are minimized and bodlly sensetlons emphasized. To sccomplish the former,
the framework presented by tho visval £ield must be weaksned. To wesken
the viesusl field, some of its main lines and scme of 1ts regions of artlou-
latlon need to be eliminated., Accordingly, the square room of the tilting-
room=tilting-chalr apparatus used in the Stability of Orlentatlon Test wmas
converted to a cireular form, with the axds of the recsulting cylinder mm-
ning through the anterior-posterior axle cf the room. Further, some of the
rrominent verticals and horizcntals on the front wall of the room were
eliminated., In this way, the framework of the vlisual fiald was consider-
ably weakened. I% should be noted, however, that the vertical-horizontal
and the top=botton dimansions of the roonm were adequately indleated through

& mumber of lines on the front wall of the room, and the light at the top

of the front wall.

In additlon to weakemdng the visual field so that there would be less
of a tendency to use 1t as a frame of reference for Judging the uprlght, an
effort wes nade to provide more c¢ffective body sensatlons which might be
used in Judging the wupright. To this and, the upholstery in the seat, sides,
and tack of the c¢hair in whick the subject is seated In the Stability of
Orientation Tes% uwes rcmoved, Thie accomplished two resulisy first, 1t per-
mitted the readier detectlon ¢f preasure changes, perticularly in the seat,
resulting from t1lting of the chair, Sscendly, by Inoreasing the wildth of
the chair somewhal it permltted more sliding from side to side as the chalr
was tilted,

In summery, “he changes in the room and the changee in the chalr were
directed st minimizing vigusl improssions and strengthening bodily impres-
Eioan

The 49 subjects constituting this grow were first tested on the stan-
dard Stability of Orlentation Test with tho room of the apparatus in its
initial square form., Thsy were schaoquently retested with the same procsdure
as before, but with the room nod chalr altsred ss described above. In addie
tlon, to make conditions comperable with the other groups, these subjects re-
ceived initlial +ests and retects on the Darlk-Room and Rotating-Room Tests.
The interval beiween the time when the initls]l tests viere glven and the time
when the retests were given mas about the seme as in Greup I, aversging ap-
proximately five weeks,

The tasting schedule of Group IT is sumsrized in Table 1.
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hs Teot Group (Control Group). This was
the firat of two cantrol groups and was introduced for the following reason.
Group I, the training group, was glven an opportunity to apend two hours in
the t1lting-room-tilting-ohalr spperatus used in the Stability of Orientation
Test, These two hours representad the period of instructiom administered in
that apparatus, Aocordingly, whatever improvement appears from initial test
to retest on the Stabllity of Orlentatlon Test may conceivably be dus to ex~
tra experience with the apparatus, interpclated between the two tests, To
check on this peesihllity, Group III was used, As in the case of Group I;
each member of this group initlally roceived the Stebility of Orilentation
Test, the Dark-Room Test and the Rotating-Rocom Test. Then each subject also
was permitted to spsnd two ome-hour periods in the tilting-room=tilting-
chair apparatus. In theae periods, Instead of receiving instructions of the
kind given to the training group, ﬁewaasimplymhmittadtoanexbondod
version of the Stability of Orlentation Test., That is, the subject was
given a lengthy series of triels in which he had to adjnst the room or the
chalr to the upright. The initial settinga of room and chair employed in
this serles were those used in the demonstrations piven to the tralning
group. Following this interpolated testing on the Stability of Orientation
Test, the subject, as In the case of the subjecte ln Group I, was retested
on the Stabllity of Orlentation Test, the Dark-Room Test, and the Rotating-
Room Test. Improvement shown on the retest would provide a measure of the
extent to whioch the experience with the orlientation test situation itself,
in ths absence of any instructions, alds orieptation, Whatever additional
improvement Group I shews over Group II1 on retesting, may be attributed to
the instruetions given.

Essentially, Groups I and ITI differ 1n that the former was given, by
an outsider, information that might improve orlentation, while the latter
wag provided an opportunity to acquire at least soms of this Information on
1ts o, through sdditlonal oomtact with the situetion,

The acheduls of testing for Group III is summariced in Table 1,

Mﬂk&eﬁﬂ&.&@%ﬁﬂsﬂ- This was the second of two
control groups. Its members recsived initisl battery of three stendard

teate (the Stabllity of Orientation Test, the Dark-Room Test, and the Ro-
tating-Room Test) and, after an interval which averaged approximately five
weeks, was retested on these three sltuatlons., This group accordingly pro-
vides a standard of performance on retesting in each of the three situae
tions agalnst vhloh to compare retest performance on each of the three pre-
vious grol;pa. The schedule of testing for this group 1la also to be found
in Table 1,

RESULTS

The data collected in this investligation were treated by means of anal-
ysis of covariance, thereby controliing initial teet performence (on the
pre~-test) emong subjects in the four experimental groups. In addition an
attempt wae made to matoch subjects in the various groups as well as possible
in terms of pre-test scores on the Stabllity of Orientation Test,



Adequecy of Latghing

Despite the faoct that analysis of covariance was smployed, it 1s per-
tinent to oconsider the adequacy of matching in terms of the raw pre~test
scores, This follows since, if subjects In one of the groups were markedly
puperior in performance on pre~test to subjects in another group, lmprove-
ment of thias euperior group upen retest {(e.g., followilng training) might
well be negliglble because of the fact that the superlor performance on
pre~test represented s "ceiling® beyond which further Improvement, oould not
be expected to be ovident on retest, Therefors, despite statistical con-
trol through use of covarlance procedures, a test of the adequacy of ex-
perimental control, through matehing, was appropriate. '

The means of the pre~test scores {and the retest scores) are presented
in Table 2, and the resulte of an analysis of variance of these pre-test
psoores in Table 3, It will be noted from Table 2 thet for the Stabillity of
Orientation and the Dark-Room Tests, differences between means among the

various groups, are negligible, although for the Rotating-Room Test the dif-

ferences between means are somewhat larger, Reference to Taeble 3 indicates
that the wariance attributable to experimental groups, in meens of the Sta-
bllity of Orientation and Dark-Room Tests,respectively, are not significent,
a8 indicated by application of analysis of varismce. It can, therefore, be
asoumed with reference to these tests, that metching in terms of pre-test
scores was adequate, and that use of analysis of ¢ e In the main anal-
yois merely added a measure of statistical control.

With referense to the Rotating-Room Test, however, anmalysis of varisrce
ylelded slgnificant Fs in terms of all three scores, and application of the
t test indicated that, in terms of all three scores from this test, signifi-
cant differences were evident between the meang of Groups I and IV and Groups
II and IV, Group IV exhibiting greater proficlency on pre-test than did
Groups I or II, The implications of this analysis will be discussed in a
subsequent, ssotion,

Reidabliliy of the Tegts

The relisbility of the tests was determined on the basie of the cor-
relations botween test and retest scores for Group IV. As will be recalled
this group engeged in no controlled activity beotween test and retest. The
coefficients, based on the 49 subjects in this group, are presented in Table
ho

It will be noted that the reliability coefficlients for the Stabllity
of Orientation and Dark<Room Tests are of a megnitude associsted with rela-
tively satisfactory reliability for this type of test. The ¢cefficients
for the Rotating~Room Test are, however, markedly lower. These lower re-
1iabilities may be accounted for by the extreme complexity of the sensory
experiences which must be integrated, 1.e., by the fact t in this test
sltuation there are a number of different bases for Judgment of the up-
right, Given eubjeots may not have employed the same bases for judgment
on retest as on the original test. Furthermore, elight varlations in con-
ditions can markedly influsnce the resultis on this test. For example, if
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TABLE A

TEST-FETEST HILTAFILITY COEFTTCIERIS
{GI’(MP N, B 49}

Reliability
Teat Goeffickent
Serlea L 69
Stability of Orisn- Serles 2 Wi}
tation Teet Series 3 Bl
Serles 1 ard 2 275
Sum of Fard 1 87
Dark-Roon Test Sum of Part 2 .78
Swn of Part 3 -8
Sum of Parts 1, 2, and 3 91
Series 2 %Horimn'hal Judgmonts) .50
Rotating-Room Test Seriss 2 (Vertiecal judgments) A3
Serios . and 2 <54

(A1l coefficients significant at ,0L level of confidence)

during rotation the subjeot ohanges ths positlon of hla hwed even glipghtly,
despite the head rest, stimulatior from the seml~circular cansls can be the
cause of great confusien.

Effect of Training on Performance

Stability of Orieniation Test. ITho effect of trnining on performamnce
in the Stabllity of Orientatlon Tept ean be dsteruined by compering the per-
formance of the four groups on retenting. The performance of ths respec-
tive groups on retesting, in terms of msan adjusted scorez,? and the re-
svlts of the analyels of covariance, sre presented in Tatle 5,10

e % Sprrare o

“Maans are expressed in terms of the 4oftel deviation in degrees of the
subjectis established upright {in terms of adjusted scors) from the trus up-
right, over the trials given durlng the part of the test ir question. To
obtaln the average por trisl it Is recessary to divide the figuare in the
tabls by the number of triale inclufed in ths part of the test under con-
sideration. Thus, with refererce to Teble 4, i 3srier 1 of the Stablliity
of Orlemtation Test the mean total ceviation of Group I is 4C.5 for the four
trials of Serlee 1. Therefore, ths averuge deoviation of the group per trial
1g 10.1 degrees. {(In terme of adjusted pcores.)

107+ should be mentionsd that the ad Justmenc of retest ecoras, through
aralysles of covarisnce procedures, representa & correctlon for differences
in origipal performonce, ap imdleatsd 1in the pretest, which recelned despltie

St
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FABLE &
ADJUSTED MEAN SUCRES OH RETEST
Seepiliity of Orientgtion Tept
Adjiupted Mean hetent Scores
Group . Groap i1 Group 1II Group IV
Inter-
Fart polated
of Training Structwal Testing Teat~feteat
Teat “Group . Alds Groyp  Growp,  ___Sroup £
Seriﬂa 1 dO v ) 49(.6 .;J'U?ua "3 )4 <001
(4 toials)
Seriea 2 47,6 o7.2 10C.5 8.1 < .01
(4 triels)
Serlea 1 + 2 88 5 147.0 158.4 200.8 <. .01
(8 triala)
Serieg 3 15,6 147 33.8 35.2 < .01

(3 trials)

Following 1s & zonparison batween pairs of groupe, indicating parte
of tast for which differorces ir scores are significani at lese than the
1% lavel of conficenca:

Parts »f test Lor which sccrez ars

Grovps Scupsred e Blgniticently different
gr. I vs, IX Serles 2, 1 ¢+ 2

Gr. I va 117 Series 2, 1 + 2, 3

Gr, I va., IV Series 1, 2, 1 » 2, 2

Gr, 11 vs, 111 Serins 3

Gr. 71 va, IV verles 7, 2, 1+ 2, 3

Gr, 1Y va. IV . Series 2, 1 - 2
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T It xay be seen Iran Table 5 that Group I did very much better in all
K parts of the test.ll The differences between the twc groups are in every
Fo case significant at less than the one per cent level of confidence. The
e d1fferances between the two groups vill perhaps be made more meaningful if
T the total mscores are converted into mean errors per trial. In Serles 1,
= members of Group I deviated from the true upright in their ad justment of
= the box by an average of 10.1° per trial while the members of Group IV

. deviated by an average of 18.4%. In Series 2, again involving box adjust-
ment, Group I was off in each of its Judgments by an average of 11.99,
Group IV by an average of 32.0°. This difference is very striking. Com-
Pining the results for Series 1 and 2, Qroup I deviated from the upright
by 11.1°, Group IV by 25.1°. In Series 3, vhere the subject had to adjust
hie own body, Group I was off in its judgments by an average of 6.5°, Group
IV by an average of 12.1°9. WuWhat the latter figure means is, that in the
absence of treining, the members of Group IV were tilted at ar angis of 12.19,
on the average, at the time they reported their bodies to be uwright. Theese
large errora vere made unier the influence of the tilited visunl lelr, “shich
cauged the gublect to Lock tilted when obJjectively upright, ani therefore
to move his body in the direction of the tilt of the field.

W 0

e I
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- The wvalues just cited have bsen in terms of adjusted retest mean scores.
A However, for the Stability of Orientation Teet the raw and adjusted mean

n scores vere Tractically identical, ap is evident from Table £. None of the
msans for single trials besed on adjusted scores for Groups I and IV, Just

: presented, differs from the means for single trials based on rav scores by
A more than .6 degree.

g TARLE 6

5 AW AND ADJUSTED MEAN SCORES

2 Stability of Orientation Test

? Mean Retest Scare Ad justed Mean Betest Soore
EE Series Serles Seriea BSeries Saries Series BSeries BSaries
Ea Group 1 e Lve 3 LA £ A2 3

.3 88.4 19.4 ho.53 47.63 8B.47 19.59
7 185.9 155 kg.63 97.15 146.9%6 14.66
T 160.3 32.2 $7.75 100.45 158.38 33.83
.6 200.0 37.1 73.39 128.07 200.79 36.17

s I k0.1 %8
£ 11 h9.2 96
i I 57.7 12
s £ ™.Ahk 125

1C (Contianed )the attempt to metoh subjects experimentally. In other wards,
T with the adjustment, 1t 1a as though the four groups were fully equated in

S initia) teat scores. Thus differerces evident on reteat can be attributed to
“he effect of experimental conditions intervening between pre-test and reteast.

T, uﬂut is, the scores for Group I were lower. ILow scores denote good
L performance in that they indicate less difference between the "perceived” and
: "true" upright.
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The tendenoy shown by Group I in Series 1 and 2 to move the room nearer
to the upright from its initial tilted position reflects a less ready sccepte
ance of the prevalling visual field, The tendency of this group im Serless 3
to bring their own bodies nearer to the true umright indicates that tuey
tended more to adjust the body to s position where it felt straight, rather
than where it looked straight. The total performance ir the Stability of
Orientation Test on retesting thus demonstrates less dependence upon the pre-

vailing visual field as & basis for Jjudging the upright. This is esesenlially

what the training instructions were intended to accomplish, :

It is necessary to comparé performance of Group I with the other conti~l
group, Group ITI. For the latter, two hours of experience with the apparatus
were interpolated between test and retest, providing em opportunity to ee-
quire some information that might improve ordientation, This group may, for
convenlence, be deaignated the "self~lesrning® group in contragt with Group I,
which is really the "instructed" group, From Table 5 it may be seen that
Group I did better then Group III in all parts of the Stabllity of Orienta~
tion Test. Ixxept for Series 1, all differences botween the two groups are
significent at loss than the cne per cent level of confidence, When Series 2
is combined with Series 2, the remilting difforencas become significant, too.
It is thus indicated that the instructions received by the subjects in the
training given to Group I 444 lead to improvement beyond thet which the sub-

Ject gzould achleve on his own simply ihrough repeated experience with the
test.

A comparison {sse Table 5) of the two control groups, Groups III and
IV, shows that the former did considerably better. This indlcates that ihere
was improvement through the self-learning achisved by Growp 1II, although the
improvement was conslderably less than for the instructed group, Group I.
For Series 2, and for Serles 1 and 2 together, tho differences between Groups
III and IV are significant at less than the ome per cant level of confidence.
This indicates that there was improvement in the room adjustment pert of the
test. In Series 3, the cheir adjustment serles, there was very littls dif-
ference botween the two groups, indicating no improvement in Group III ia the
ability to make the body stiaight. Thus Grouwp IIX, as & result of the inter-
polated testing, did show aome improvemen®t in orlemtation, bul this lmprove-
ment wes 1limited to tasks involving adjustment of the outer field. To the
extent that the improvement menifested 1s based upon lecs dependence upon the
visuel fisld, it is indlcated that subjects of Group III did learn to scme

L27pe two hours of interpolsted testing glven to Group III corresrond to
about four retests on the Stability of Orientation Test. If the Initinl test
is also included, the retest would represent the eixih “est on the apparatus,
The fact that the two hours of internolated testing involved a variety of set-
tings, other thzn the ones used iz the standard test, provides the sublect
with more varied experience than he would receive 1f simply repeating the
standard test., This rmore varied experisnce wndoubtedly emhances the self-
learning that may take place. It uay be aesumed from this that the improve-
ment found on the retesting of Group III is probably greater than that whioh
would result from taking the “tebility of Orientation Teot a sixth times.
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Gegree to resist the influense of the visuel field, Of course, the improve-
ment resulting from self-learning is not nearly as great as that achieved
through treining and is limited o the room-sdjustment type of tesk.

iransier of Traliping to the Dark-Roop Tegt. The next question 1e
whether the improvement in performance on the Stability of Orientation Test,
shomn by Group I after training, was transferred to other test situationa.
The anerrer to thie question ageln requires & comparison of retest perform~
ance of Groups I and IV in the two other test sltuations, In Table 6 are
presented the adjusted meen scores on reteset in the Dark Room Test, It 1a
evident from Tatle 7 that whlle the mean retest scores tend to be smaller
for Group I than for Group IV (thus indicating better performance for Group
1), the differences between retest scores for Group I and Group IV are not
statistically sigoificant, Thus the treining regimen in the Stability of
Drien;igon Test apparently does not improve performence of subjects in the
Dork- Tent,

Iransier of ing to the Rotatina~Room Test. In interpreting the
resulte for this test, it is necessary Ho recognize that in this situation
the relatlon between the visual and the gravitational verticals was the op~
posite of that found in the Stabllity of Oriontation Test and the Dark-Room
Test, In the rotating-room situation the visual field remained upright and
the force acting on the subject's body was dlsplaced., Consequently, if the
subjeot tended to orlent on the basls of the visuel field, the deviations
of the "perceived"” from the "true" upright would be amell, while if he
tonded to base his Judgments on the forces acting on his body, the devie-
tions would be large. The converse is true in the Stabllity of Orientation
Tegt and in the Dark-Room Test, In the latter two tests becanse the visual
field was displaced, while the dowrmard pull on the body remained wnchanged
in direction, large deviations reflect visually dependent performances while
small deviationa reflect bodlly Gependent performances, '

It should be noted further that though going by the visual field in the
Rotating~Room Test will lead to objectively better Judgments, it is not nec=
ossarily the came that such a performance is indicative of good orientatiom.
Actually, people who perform in this way are not taking scoount at all of
‘the rather large forve pulling their bodiee to one side. It is perhaps only
because in this partlcular situation the vieual field happens to represent
the true upright, and not because their orientation is generally superior,
that visuslly-dependent people tend to give more correct judgments in the
rotating room, In view of the faot that the subject 18 cut off from the
outalde and has no basis for ewaluating the validity of the visual amd grav-
itational forces, the most effective integration that could take e 1s

. ong where a compromise is made between thess forces, so that the judgment of

the upright 1s intermedlate between them., On such a basis it may be taken
to represent improvement 1f a person who initially adjusts the rod to the
viswel field, neglecting the forces tenrding to pull his body to one side,
later displaces the rod from the vieual field, out of a greater awareness
poastural experlences.

With these consideratione in mind, it is possible now to evaluste per-
formance in the Rotating-Room Test, data for which are presemnted in Table 8.
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TABLE 7
HDJUSTED MEARN SCORE ON RETEST

Dark-Rocn Test

Ad Justad Mecn Rotest Scores

Group I Group IT Group 111 Group IV
Inter-
Fart polated
of Treicing Structural Testing Tent-hetest

Test Group Alde Group Group Group £
Series 1 119.3 132.0 145.8 127.2 >0 S
(8 trials)
Sertes 2 161.8 1474 4.5 160 .4 .5
‘8 trials) :
Series 3 7h. 0 83.6 83.2 88.8 >.05
Series 1 pius  35h.7 369 373.5 375.2 7%
2 plus 3 z
{2k trials) Y

Ag wmay bhe scen fronm the ¥ wvalues in the iast column, there are no
significant differences emonyg the scores for any part ¢i the test.

Fron Table 8 it may te sesn that Group I had higher gccres than Group IV in
every inatance, with the differences significant ai less than the one per
cent level of confidance. Coneldering the rasulte for adjusted mean scoresl3
in “erms of the mesn srrora per triel, it is found that in Series 1, Group I #
deviated from the trus upright on each jJuigment by an average of 10.3°, Group i
IV by anly 7.5°. In Series 2 the mean srrore are 10.9° and 6.8°, respectively, '
for the two groups, while in the combinsd scores for Soriss 1 anml 2, the mwean
SrTors are 10.5° and 6.70, reapactively. In view of the fact that the gravi-
tational vertical was displaced by about 33° and the viswal vertical by 09,
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13The difference betwsen Groups I and IV in terms of mean raw scores
were scmevhat lerger than were the differencss in terms of mean adjusted
gcores. Mean raw scores for Group I were scmevhat larger than were the msan
ad Justed acores. For Group IV the couverses was trus.
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TAEIE 8
ADJUSTED MEAN SCORES ON RETEST
ting-Roop Tes
Retegt Scares
Group I Group I Group III Group IV
Inter-
Part polated
of Training Structural Testing Test~-Retest
Tenl Group .  Aidp Growg  _Grewp __Growp
Series 1 4.2 23.8 2.6 26,0
(Rorigzontal
Judgmente-
4 trials)
Serles 2 Bnl} 23 32.2 27.0
_{Vertical
Judgeentis~
4 triels)
Saries 1 + 2 83.7 47.6 64,.7 3.8
(Total, H »
¥ Judgmente-
8 trials)

¢,0L

< .01

< .01

Following is m comparison between paira of groups indicating parts of
the test for which differences in pscores are significent at less than the

1¢ level of confidence:

Gr. I va, 11
Gr. I - 11T
Gr. I va. IV
gr. II wvs, I1X
Gr., IX va, IV
(r. 111 v, IV

Parts of test for which acores are

Groyps Compared 0 _____ _significantly differept

Serdes 1, 2, 1 + 2

Hone

Serles 1, 2, 1 + 2

None
Hone
None
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judgments in both groups sre clearly oloser %o the visual vertical, However; ‘;-:
Group 1 shows significantly larger deviations from the visuel vertical, or
tends to come closzer to the gravitatiomal vertical., Group I thus tended to
be less influenced by ths visml field after training. In view of the matuxe
of the sltuation, ae considered esrlier, it mey also be eaid that after trein-
ing, Group I gave & "better™ performence in that the final integration took
greater acoount of ﬁatuml experiences, and was hagsed lesa exclugively upon
vismal impresaicns.

Tt g .

R SORR T

- In comparing Group I with Group III, the other control group, it is ,
found that in all ingtances, Group I gave larger deviatlons from the trve up-
rizht in adjusting the rod. However, the differences bstreen adjueted means
cf Groups I ani TII are not statistically sipnificant. Conparing Growp IIX
with Group IV, it 1g found that while Group IIL gave larger devistions Ifrom
the true upricht thaa Group IV, again the differemces are not large enough to
be atatistically eigmificant, It thus seems that Group III ocouples & po=
sition intermediate between Groups I and IV, and while showing differences
from both groups, thees differences ars not large enough to be aignificant.
However, the tendency towerd a change in pexformance in the Rotating-Roce
Test on the part of Group III, should not be neglected, particularly in view
of the consistevoy in the direction of the obangs, The faot that the trend
in each instance is toward larger deviations pointa to less dependence upcn 5
the visual field or more use of postwral oxperiences. The statement asecus
Juetified that not oniy 4id Group IIT tend to shor less reliance om the
visual f1eld in retesting on the Siability of (rientation Test, tut thers
was some tandency for this reduccd influcnce by the fiald to be shown in the
Rotating-Room Test as well., However; the effect in thils directlon was apain
ooneldersbly less than in the case of roup I
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The question arises as to why Group I showed transfer of traiming teo
the Rotating-Room Teet but not te the Derk-Room Test. The enswer ls to be
found in certain cheracterlstiocs of the derk-ioom situation. It is to be
noted that the luminous frzme employed in dhe dark room experiment lachs
definite structure in that any side may e ihs top; bottem, right side, oz
left side, In contrasi with the viewal fleld of the Stedbility of Orienta-
tion Test and the Rotating=Room Test, thers are in the lwminous frame no
intrinsic indications of "topnese,” ¥bottomness," etec. It is only the rs-
lation of the given side of the freme to tie externmal world, which the sub-
Ject cannot see, or to his body that causes one side to be peroelved as the
top, for example, rather than the bottom.
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It hap been foumd that ap & result of this kind of embiguity the frane
undergoes perceptual shifts, so that, though remmining in the seme position. :
the true top slde of the frame my nsuddonly be perceived az the loft side; E
for example, Most often the suhject 1s not awmre that the sbift has taken N
place, and though perceptually displeced throush as muok ss 900, the frame s
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U‘Regatﬂless of whether or noe the pericmmance of Croup I mey be termed
"batter® the effect of tralirdng in the Stabliity of Orlemtation Test 1s evi-
dent in performence or the Rotating-Rowr Tesh,
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looks as "proper" in the second orlentation as it 4id in the first, Some sub-
Jectu tend to adjust the rod principally with reference to the frame, 1.e., in
the percelved upright the rod, for these subjects, is approximately perpendio-
ular to the slde of the frame perceived as the "top.," Of course, since under
theps conditions the visually oriented subject is 1dwmtifying the wrong side
of the frame as its top in adjusting the rod, the magnitudes of the deviation
from the "tmi“ upright would be very much greater In the second orientation
of the frame,l5 Thisuouldbatmomifthaaubjootmdoigaﬂorttodu-
place the rod faerther from the axes of the frame than before, In this con-
nection, it is indicated {rom previcus work that an effort to resist the in-
fluence of the frame seems to induce theas spontaneous shifts in its apparent
orientation, Since the training given encourages such an attituds of resist-
ance, these ahiftas are consequently apt to be more {requent for the traluing
group.

Aa a result of these shifte in the orlentation of the frame which are
very llkely facllitated by an attitude of resistance to the frame, the pos-
sibility for improvement in this situation with training is smell., In in-
ctances of shift, even if the subject should tend to displace the rod farther
Ifrom the axes of the frame as a result of training, he would be displacing it
from the wrong sids of the frame, 8o that his errors would still be large and
nc absolute improveaent indicated.

Zatercorrelationg

Intercorrelations among parts of eash test, and between the wvarious parts
of the three tests, are presented in Tables 9, 10, 11, and 12. In Table 9 are
pregented the intercorrelations for the entlre group of 196 subjects in terms
of pre-test peores, In Table 10 are presented the intercorrelations of re-
teat acores for Group I, the Training group, in Tablo 11 the intercorrelations
of retest scores for Group II1 the "Self- ¥ group, and In Table 12 the
intercorrolations of retest scores for Group IV, the "Test~Retest" control

group.

Inspection of Table 9 indioates that the coefficients based on pre-test
scores for all four groups comhined are in general .-low, exsvept for intervor-
relations among various parte of the same test., Even the coefficients repre~
senting intercorrelations among independent parts of the Stabllity of Orienta=
tion Test are not marked)ly high, Of the correlstions betwesen parte of dif-
ferent tests few are as great am .30, Also of interest ls the fact that the
correlations batween Rotating-Room Test meapgures and other tests are low and

157h1e point may be illuatrated #ith s case where the frame is initially
tilted 280 right, and where the subject aligns the rod with the frame both in
its first orlentation and in its second perceptually shifted orlentatlon,

3 (Perceived a=s s
TS topmont
b PO percetved P 2
a as d
3 topmont) 3

Firet Orientation Sesond Shifted Orientation

161'4 ghould he noted that these shifts coour prinoipally when the subject

hinself 1s <ilted
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pradoninantly negative, sven op refesat.

The intercorrelgiions on Tetest, for yruvups [, III, and IV, prasented
in Tables 10, 11, and 12, tend to¢ be somewhat higher than are the intercor-
relations of pre~teat pcores presented in Tabis §, although the intercor-
relations for Group 1V {(Test-Hetes%ti, presented ip Table 12, are in general
considerably lower than are the intercorrelations bassd on Groups 1 and II1
(see Tables 10 and 11), These latter groups had additional expsrience on
the Stability of Orientation Test, bsiween test and retest, Theae findinge
suggest that with experlence in the Stabllity of Orlentation Test subjects
tend to work out procedures for orieniation which they apply generally t&
the several tests. As a resuit performance within a givern test, and from
test to tesl, tends to become more consistent 18

Effanrt of S ot Darf o o

It will be recalled that the ptructural changes made in the tiltinge
room+tilting~chalr apparatus in oxder to ald orlentation consisted 5f oome
verting the square roon into a cylinder, eliminating some of the prominent
horizontgls and verticale from the frent wall of the roem, and removing the
upholstery from the seat in which the subje2t smat. The first two changes
wore intended to weaken the visual fremework so that it would be lesa com=
pelling as a frame of reference for judging the upright, The third change
almped 3% accentuating bodily cues which might aid in judging position and,
therefore, the upright,

o determine whetber the siructural changes sided performance on the
standard Stabilitly of Orientation Test, it 13 pecessery to compare retest
perfoermance of Groups 1I and IV ln tha Stability of Oriemtation Test. It
ims evident from Table 5 that ip every instancw Croup 11 did better than
Group 1V, with all differencus significant at less than the ans per cent
level of confldence. Thus the structural changes led to improvement in per-
formance both, when the task wes that of adjusting the room and when the
task was that of adjusting one’s own body. The supsriority of Group Il
over Group 1IJ 1a particularly evident in Series 3, the series in whish the
body had to be adjusted to the upright, Where the members of Group IV were
tilted by an average ol 12,12 on each trial at the time they said they wers
upright, the members of Group Il were able to bring thelr bedles to within
4.9° of the upright 19

P

a4 S

177 hepe correlations tend o be negative because subjects who depend cn
the visual field, for example, will have emall errors in the Rotating-Raom
Tes' and iarge orrors in the Dari:Room and Stebility of Orientation Tenta.

181his resuit suggests that extend.ng the length of the Stability of
Oriontation Tesi, and ~ounting the initinl triale as practivce runs, may
increare the retiability of the test.

19Theae daviations sre expreased in terms of adjusted scores, In terms
of raw pcores the cerresponding values are 9,3°% nna 3.99,
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14, -a in“erepting %o rompare Grsup Ii with Grovp 1, the tralning group.
Pirst of all, :t is found -hat Group 11 did even bekter than Group I in :
Seriea 3, the chair adjustment series, although the differepce 1B not sta-
tistically significant. This indicates that the structural alds were as ef-
feotive, or perhaps, even more effective in leading fo improvement in the
abllity to make one's own body straight than was more formaiized tralning.

In the case of the room adjustment part >f the test, however, training proved
ncre effective than the structural aids. The differsenves in favor of droup 1
are significant at leas than the onm per cent level of osonfidents for Serles

2 and Series 1 plus 2, but not for Series 1. _

A comparison of Group 11 with Group III which has been designated the
"gelf-learning® group, shows that Group II was very much supsrior in Sariles
3, the chalr-adjustment par:i of the test. The difference 1s significent at
lsss than the one per cent level of confidente., This meana that the changes
made in the situation for Grouwp [i resulted in immediste lmprovement in thie
part of the teat which was signiflrcantly greater than that schieved by Group
111 after the self-learning, which came through two hours of practice in the
situation. As conterns the room-adjnstment part of the test, Gronp II digd
somewhat beiter thas Group III, both In Series 1 and Series 2, although the
differences are not aigniflcant. This would indicate that the insights galnsd
by Group II1 in the course of the lnierpoliated prastice on tha Stability of
(Urientation Test were about as fruitful in produzing improvement in this part
of the vest as wers the structural aids provided Group 1I.

As may be peen from Tables 7 and 8, Group II showed no transfsr of the
invprovement achisved in the Stability of Orlentation Test to the Dark-Room
and Rotating=Roca Teats.

AN EVALUATION OF THE TRAINING AND STROCTURAL-A1D PRUCEDURES

It 1s clear that improvement in orientation may be accompllshed both
through training and through certein changea in the atructure of the sitvu-
ation. At the same time, the ‘mprovement athisved by each wethod is scoom=
plished in a rather different way. It was found that the training given in
the preaent study rarely altered the subjest’'s perception of the situation.
lts effect was rather to enable him to interpret his perceptual experiences
in an inptellectual way, and thereby arrive at a more nearly correct esti-
mate of his ewn pasltion and the pusition of the field, This observation
1s conaistent with the findings of previcus studies,?0 that knowledge doss
nst ityplcally alter the person’s preferred mode of orientation, ita rcle being
rather one of making pussibie g more carreot approximation of reality. Whereas
training produced improvement primarily through faerllitating an interprastation
of perceptual experiences, tbe structural alds smployed led; on %the othar hand,
to changes in the perveptions themselves. To 1llustrate: removing the uphol-
stery from the chair, and converting the square room into a clrcular form,
actually caused the body tc appear tilted and tc feel tilted in papitions whers
it had previously seemed upright. In contrast, the iralning procedure mainly
nelped the subjest ‘o figure oyt that the body was tilted in poaitions whars
it had previously seemed upright, amlthough i4 typlrally ccntinued to feel up-
right and to appear upright es it had before the %raining was yliven,

“Cwitkin, H, A, 1948, Pereepiicn of body pesition and of the pesizion
of the visual field. (In preparation.)



In view of the manner in whioh training accomplished improveaent in
orientation, it 1s in ocertaln regards less satlafactory than the structurel~
ald procedure. To the extent that training does not alter the impresasions
themselves, but relies on s more effective intellectual anmalyals of these
impressions, there exists a possibility that the impressions may win out in
a glven case, or that the required amalysis may for some reason be pre-
vented, This is eespecially true aince the percepticns are more immsedinte
in a person's experience and therefore have priority as a basie for jJudge-
nent and action. This is seen very dramatically in the performance of &
subject in the training group who astually did worse in the retest on the .
Stablllity of Orientation Test thern on the origlnal test, deapite the lengthy
training given, This was a subject who tended to0 be very much affected by
visual impresaions, and who in trying to counteract thege impressions with
analyticel procedures became very confused. The resulting performence was
therefore poorer than the original one, which hed heen based more straight-
forvardly on visual impressions. The same kind of dlfficulty in overcoming
percepiual experiencee by the use of intellectusl date may often be found
during instrument flight. It has frequerntly been reported that the vertigo
effects which set in during instrument flying are not typlecally alleviated
by reference to insatruments, Thus there may be a strong impression of fall-

ing off in e left benk, and though the inptrment readings indicate straight

and level flight, the impression persiets, ' In fact, so stromg is thie ef-
fect that the validity of the instrument reading may be placed in doubt and &
genulns dilemma develop as to whether the inptruments or one!s ovm impression
should be followed, Because these impressions are part of the person's dl-
rect axperisnce, it is understandable that they should be favored over some-
thing ns externsl as an indication on a panel “out there,"

It is suggested by these observetions that ohanges in the structure of
the sliuation which affect the perceptlons themselvee are to be favored as
techniques for improving orlentation. Thus an instrumemt to help a person
determine his position might be mmch more valuable if it actually influenced
in some way the perception of his posltlen than if it simply gave hlm a num-
ber on a dial which through analyeis had to be translated into a form where
it gave usable Information about position, Not only 1s the latter procedure
time-consuming, but the results can of'ten not be integreted with more direct
gengory, experiencea. Vhile ths goal of achieving improvemenmt in orlentation
through influencing the perceptlona themselves is certsinly a desirable one,
practical circumatances may often prevent lta atteimment, In such cases,
training may prove most useful, as the results of the present study strongly
suggest,

The seoond important advantsge »f the structural-alds approach to the
improvement problem is that 1t is much less time-consuming taan training.
Thue in the present riudy as sinple an operation aas removing the upholstery
from the subject's seat, and eliminating some of the directiocualized linss
from the surrounding field, led to significant improvement in orlentation.
In fact, in Series 3 of the Stability of Orientation Test, where the posi-
tion of the body had to be Judged, the structural-aids group tended to do
even better than the training group. This hapnened although the training
Procedure consuned three hours of the subject's time. This was very much
more than the time required to alter the apperatus for the structural-aids
group, an alteration which once made sufficed for all subjeots,
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It should be added thet whiie ths struweturalesic: preesduxre doss have
the edventages indleated it has the lindtatlon that changes Introduced in
the fleld arz effeciive for a given circumstance only erdl do not lead to
general lmprovement, This is to be expected, simoe changes in the field af-
fect the perceptions occurring in »elation to that fleld:; they carnot in-
fluence the perception cf other (ield conditions, nor can iasy lezd to the
derivatlion of general principles thet +ill be useful under cther vcnditicns,
As evidence of the limlied improvenent accomplished througk strucivral aids,

. one of the resulta of the present study may te cilted. It was foumd that,

whers the training group chowed come transfler of its lmprovement 1o the Ko~
tating-Room Test, the etructural-a1ds group did not. In view of these obe
servations, it woild seem that the most effective and enduring improvement
in orientation may be achieved by a combtliation of structural alds, which
alter the percepticns therselves, and tralning, which »rovides a more gen-
eral understanding of the basls of cne's perceptual. experlencas,

GONCLUSIONS

1. The training procedures used in ithese experinents produced general
improvement in orientation in the situation in which the training wee ad-
ministered, and it also led to improvemsnt in one of two transfer sltuatlons,
involving a rather different kind of orlentation problem,

2, The structural chenges made o the extermal sltuation to ald ori-
entatiocn elso produced slgnificant improvement in orientation In the situs,
stion in which they were usged., Ths improvement achleved by the structural
alds group was rot traneferred to >ther types of orlentatlon situztions.
This was to be expecited, since the structural alds are of help oniy in the
situation ip which they are rresent, and only during the time that they are
oresent,

3. When the task was tc adjust the boedy to the upright, the struetural-
aide group even did slightly better than the group which recelved training.
However, when the task was to adjust the vigual field itaelf to the upright,
the treining group was found te have improved more than the siruciuraleaids

group.

4. Prectice in a varlely of orieptatlor tashks in the Stubility of Ori-
entation Test, even without instrucilon, led to luprovement in the standard
Stabllity of Orientstlon Test, end there was some tendenvy for this improve=
ment to be transferred to & different type of orlentation sltuation, How-
ever, the improvement accomplished through such self-lea:ning was not as
great as that achleved when inetructions were given, es in ths trainlng
group.



APPENDIX 1
Directions for admlanistretion of:
Stability of Orlentation Test

Dark-Room Test
Rototing-Roo Teat
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. AIPERDIX 1 : B
DIRECTIONS FOR ADMINISTRATION: STABILITY ¢F ORYENTATION TEST

Qonditigng of tha Tegt
1. Seating subject in apparatis end instructing subject. KNo practice.

A T T

Lok
Ly, iy A "‘“"‘{';'k.s‘q
RO .

2, Two test periods, the first consisting of nine {rials, the second
of six trials. In the firet poriod the subjeet adjusts the box to the ver-
tlieal; 4in the second he adjusts the chsir to tho vertleal,

3. Ltdministration to one eubjee? in ebout 30 minutes. :

4o Socre ig deviation of box or chair fror vertical, expresssd 1n de~-
groas,

Ipgtructiong to Foapiney

1. During the test the overhead Iights oulside the apparatus ehould be
turned off. There sheuld be 1o other outgide light source which might cast
& chadow into thke box.

Lty

2. Do not permit the eubject {0 bring into the box any object (as dog-
tags) which he might suspsnd %o holp uive him an idea of the trus upright,

3. Before the subject enters the box; make sure that the support on }
the right eide im in position. Unlook the support at the begimming of the -
test, and be pure to replece it tafore you start helwping the subjeot out at g
the ond,

RSN PG

LA
Lenting yr

=

L. Have the subject enter and leave the box through the door an the
left ’id.o ' ’f;
5. Throughout the test, exmneri when seating the subjeot, stand directly -_j,:
bshind the subject. Be sure mot toc atand tc one side of him., Do not make

any innecessary noises.

~ nlEm,

6. In turndng the chalr and the box between trinls, observe the follow- E
ing precautlons: i

a, Hove the box and chair simultancously. i

b, As aoon as the subject has lowered his magk at the end of a
trial, start meviig the ohair, Do nol agk the subjsst toc lower his mask
mtill you ars ready to stert turring the chalr, -

6, ZReep the chair wevirg daring the time the subjeails oyes are ‘
closed, Paritioularly do not allog the chalr e rest In its ini%tial or end Y
position while subjeot's eves are closad. B

4, In adjustng the chalr to the 229 tilt required on each metting,
go about 82 tas0 @ (tu 200}, an’ “hon wetwn the chatr to the required po-
edtian,
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e. Aok the subjeot to ralee hip 1ask soon after you start turning
the chalr back towurd the required position after overshooting the mark,
when the chalr 1s about passing through the 250 position,

f. If the chair ig tilted to the mamo slis on two successive trials,
do not aimply go f{rom one positlon to the other, but return the chair to 09,
and ther return it teo the required position.

g In the first part of the test, in whioch the box is to be ad-
Justed, move the box 40 at a time opposits to the Airection in which the sub-
ject seys it is tllted. .

h. In the second part of the test, in which the chalr is to be ad-
Justed, move the chair 20 at s time.,

1. If the subject ascks to nove the chair or box back after
reaching a certain point, do ao 4 a time in the case of the box, and 20
atatiminthecaseofthschair Ift subjootaakagoutombacka
Jittle, do so, 2° at a time in the cmse of the box, and 1% at a time in the
cage of the ohalr, In mny case, record the positlon at whioch he asked you
to move back,

tba subject accepts the box as straight at the very outset
(i‘°’;6:t' 56°), or if he hringa the box ‘bo a poaition where 11: is t!.ltod nore

Record Subjaetta reply. "1f the Buboot =;.:' C

M&E
that It 1a not straight with the floor outslde, but that he has been trying
'bo muke some other wall of the bo:-: stmight with the mxt.aidc ﬂoor, say to

' !‘.' HL - ] e, 'l- .. ) ‘:L‘.. < ' = t % LA A LXK ‘:? '.L‘ e . y WU :...‘_j_': 9 Ll L‘L. :.“ L8 A1) ;-"‘.“-m
y:-*Ntigl 8o t. t a 1100 B_pLralael R ne LO0 pout here fhion way
7" The position to which the box i8 now brought should be

counted as the subject’s soore for this trial. Hmver, under "conmenta"
record what happened,

ke If the m:hjeot takns more t.han 5 seconds for a response, say to
hims [l eade Ims 1p40 gk

1, If the subject reporte a given position for his chair or box,
and changes his mind before or after turning begins, record the second po-
sition under comments,

m, If, after the pubject has scoepted the box {or chair) as straight,
he should then ohanga hig mind and ask that it be moved some more, do so. Re-
cord only the final position of the box (or chair), but indicate under "Com-
menite® the first point at which he stopped.



n. If, at the end of the firet trial in Part I (or Fart II)}, the
subject says that the box (or ohair) is not straight when aaked if it
with the bullding, move it further. Record only the final positlion

firat stopped.

0. In rocording subjectis report of positicns of chair and
use the following aymbola: "LP for left, *R™ for right, "S® for stralght.
After the box {or chair) ims adjusted, record its degree of tilt,

P. In Part I only, when adjusting the chair for settings 2-6,
tilt the oheir sbout 5° further tovard the side to which it had been loﬂ
by the subject on the previous tris), before returaing it to 0°, and then
to the 229 position required for that trial. 1f on the previou.s trial, the
aubjootha.dbroughtthaoha.irtcﬁ"tiltthechniratomototh.@po«
sltlon required fur the trisl.

q. If the sudject contimually says "more" before the turn is conme
pleted, when the chailr or box is beirg etraightened, say to hims "Pleape

weit witdl T finish the tur hefore gaying ‘mope’ o lenough!.?

T, 1if the sunject. on any trisl of Part II saye he is siraight vhan
tilted 22° or more Lo sither side, ask him agmin: RIs your chalr now stralsht

mith the walls of the bullding ot herg the way it was when you camo in?*

8, If on any trial cf Parts I and XI the subjeci glves an incorrect
report of his position or the poait:l.on of the box, underline the lncorrect
item. Thue, if the subject scys he 1s tilted right, when he 18 ac ual]{
tilted left, entor the R imder the report for the chalr end wmderline it.

t, Whenever %he box or chair is moved from its initial pesition
.past 0% so that it ends up tilted to the apposite side from which 1t started,
underline the score. TFor exanple, i on a pgiven setting, the box 1o initia.ll:f
t4lted 56°L and the subject has it moved to 24%R to make 1t stralight, the 249
score should be widerlined,

u, If on any trial of Part T the subject has the box up approxi
m‘balywithhiabodv, agk him "ixe the walls of the box now air ‘

of out here, and tha floor of tha
r the they vere when you came in?®

7. Instructions fer seating She subjeat:

A, While the subjoct 1s getting into the aeat, lower the shaft in
front of the ohatr, and hold 1t dom until he 1s seated.

b, Cautlon the eubjoet not to stand on the bar at the bottom of

the chair while gotting into 1t. Say to hims “m_gﬂ_mm__u
7ill not support your we_gghta Lifter ths subjecs 1e seated, say: *Now .
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¢. Place the mask on the subject s fane. Allow him to keep the
mask raised on his forehesd while you are pgiving him the inatructions. The
mask should be reised before the head rest 1s adjusted,

d. Adjust the head rest: First, lower 1t until the side supports
sctually touch the top of the subject's ears, and then lower it a little
further eo that it aotually depresses the ears slightly. Now tighten thesze
= s until it is impoesible for the spubjeot to move hip head from side
. to side. It 1s emssential that there be no head movement poscible. Be sure

to tighten the wing bolt on the head rest,

e, Instruct the subjeottokeephiaamsnntheamreuts,andhis
bande in his lsp during the test.

u7 "8, If the subjeet asks a queation, reply if possible by repeating an
‘ appropriate part of the instructions,

? 9, Check from time to time to determine whether the subject’s head 18
£ in proper position in the heed rest. If the subject slumps down In his chair
7 or moves forward in hesd rest, lostruct him to sit up stralght, and to sit

g ) back in the Gmun

T I R P

S e g
W

10, If it soems advisable to determine fwrther the hasls of something
B the pubject did during the test, question him further after the test 1s over,
E

& . {In the following, all instructions are for the operator, except those
‘ underlined, which are for tha aubject,)

iﬁ PART 1

l. Seat the subject.

’{ R. ©Step out of the box, take up your position behind the turning mech=
i - aniem, and give the subject the followlng instructicns:

{f- “In this test we want to f£ind out how well you can determine whex
i oy are aitting ptralpht up end dowyn, and when the box around you s gtraled

up and down, By the box I mean the rocy you are in nog.
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"Lowey JOUr mami clo 3"
3. Move the ohair to 22%L end tne ox vo 36%; for the first trial.
b Whmyauatu%mvingthschairmckafbarmrahootingthomkg

If the subject leaves out one of the items called for, request thils
information from him, Thus, if he neglects to tell you his position, ask
what his position is,

5. If the subject reports that the box is tilted, say 4o him:

Move the box 4% ail 2 time, opposite to the direction in which the
subject says it 1s tilted, uwntil he reports "emough.® Reocord this peseition.
On this first t:lel ox.ly, ask the subject after he reports the roon to be
straighta Hare we yx now gt t with the walip of

If on the firest trisl the subject reports that the box is stralght
at the outset, record 1ts degreo of tilt. Then questici the subject accord-
ing to the procedure given in peragrurh i, page 38. In such e oase give hinm
the instructions concerning straightening of the box, contained in the pre-
vious paragraph, on the next trial., If or the next ‘Erial the subject also
gstates that the room le etraipht, give him these instructlicns on the flrst
trial on which he says the box 1s tilted.

Then say to the subiect: "We will now procecd to ithe pext trial.
Remembeyr, when ycu roise your mesk, I want you to teil ms two things 1)
First, whether you are strairht, or tilted Jeft or ripht, (2) Secon

Then say to the subjects

. Record the spubject's report o the pealtion of the box and chair,
Then, 1f he says tha box is straight, proceed to the next triml. If he says
it is tilted, move it as bofore, 4° at o time,
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Give trial 3 with the ohalr at 2298 and the box at 56%R.

8, U the above procedurs, give trial 4 with the chair at 2% and
the box at

R GiﬂtﬁalsﬂththooMratmandthobozatma
10. Give trial 6 with the chair at 2298 and the box at 56°R.
11, Give trial 7 with the chair at 22% and the box at 54°B.
12. Give trial 8 with chair at 229 and the box at 269.

13, Give trial 9 with the chair at 22°R and the box at 2%,

If at the end of trial 8 the box is at a posiiion below 15°, move
it to }5°L or R, whichever is nearer, and then bring it to 0°.

14. Fow bhave the pubject lower his maak and btring the chair and the box
to the upright position. Allow the subject to remain this way for one mine
ute while you give him the instructions for Part IX. Have the subject raise

hiamskdm'ingthenimxto
PART IX

1. Say to the sublect:

his poaition and he poaition of t-ha box
If the subject reports that his chalr is t1lted, say to him:

"1 will) pove your chailr now untll voyu thin
wollg of the buildins- oyt here, so that yoy e

i
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Nove the cbair 20 at a time, opposite to the direction in which the
subjeot says he is tilied, uatil he says "erough."” Record thie poeition,

On this first trial only, say to the subjeo’c: 'Wm

&
mﬁm_mn .

Ir tha aubjeot raports nhat his ctnir 15 stmight at tho outaot

Y. gB8 _when vou oamo Resord thu paaition ofhia ahair, a.ndpron
cood t.o the na:rt- trial. In avch a case, give the subjest the instructions
for atraightening up the chair on the wery next trial on whioh he reportas it
to be tilted,

Then ssy to tne subjects "Did_the , jhile we ang b
?* Record hie response, using t.ha symbol "!‘ fnr "Ioa" a.nd "H',
if he says "No." Repeat question after each trial and record.

3 zagk apd close vour eves.” Adjust the chair to 22°R and
the box to 359R for the second triml. Proceed as on the first trial.

4L, Give trial 3 with the chalr a% 22% and the box at 359%.
5. Give trial 4 with the chair at 2298 and the box at 35%.

6. Give trial S with the chsir at 229, and the tox at 359§,
7 Give trial & sith tha chair ab 229R and the box at 35°%.
B. Halp tho subjeot cut of the chair,
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DIRECTIONS FOR ADMINLISTRATYON: STANDARD TEST IN DARK ROOM

I. Specilal Instructions to Experdmonter:

). The subject should bs trought intc the de.rk room with hise eyes
closed and with the mask over his eyes. Flace the mask in position before
he reaches the door of the dark room so that he ocannot see into it,

2, The subject must have hia eyes closed whenever the lights in the
dark room are on, so that he will never see the room. At the concluaion of
each trial, ask him to close his eyes and lower his mesk, and wuit several
seconds before turning on the lights to be sure that he had had a chance to
close his eyes. At the beginning of each trial, turn off the desk light and
then walt geveral seconds before requesting the subject to raise his mask
and open his eyes,

3. Do not have any bright cbjects in the room which might reflect the
lupinous frame and rod.

4. Check from time to time to mske sure that the subject 1s seated in
the proper position. Check particularly on the subject's head position,
making sure that his head has not been freed from the heed rest and stroipght-
ened up. He should also be required to sit up erect and pot slouch, either
down or to onso side.

5. If the subject on any trial gives a deviation larger than 28° or
sends the rod 1n a direction cpposite to the frame, or does anything else
that seems "strange,” do the followings Run your hand across one side of
thsi’raminthedarﬂ.andmytohim 'Ww

R Wyl 6 LoD, 90

' o ks i > & 3 -, AU Y 1) 3" % e . $
ieht %al roon Record t.he mxhject's !‘Gﬂponﬂﬂo This '111

baknmaathemmm

6. Activete the frams and the rod by passing the desk light across
‘their surfaces, Do this just before testing each subject.

7. If at any time after the rod has been adjusted on a given trial

the subjeat should sey that he wants it moved some more in elther dirsction,

do mo.

8, If the anbject should take more than 5 seconda on eny trisl before
saying "more® or "enough," say to him: "Please meke your decisions quiokly."

9. If the subject should repectedly say "more" or "“enough" before the
turn of the rod 1s completed, say to hims "Flease wait until I have completed
the turn,"

1. Frogeduper

- Bring the subject into the room with his eyes closed and with the mask
lowered over his eyes. Then sesat him in the chalr while it 1s in the upright
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position. In meating the subject do mot permit him to stand on the foot rest
ae it will not eupport his weight,

Rert As

1, As soon as the subject is seated, start your stop watch:. The pub=
Ject 18 required to sit in the upright position with the mask over his eyss
for four minutes before the first trial 1s given. Durlng this four-minute
period the subject should be given the instructions for the test and the head
rest should be edjusted. Since these operations will not consume all of the
four minutes, walt a little whils after the subject 1is seated before begin-
ning the instructions.

2. HNow adjust the head rest, teking the following steps:
a, BMake pure that the subject is 2iiting back in his seat,

‘bo Lower the head reat untll ita slde supports depress the topa of
the ears e little,

¢; Tlghten the head rest, malddng compleely sure that the subject
cannot move jiig head at all,

d. Instruct the subleolt to keep his trms on the arm reats during
the tﬂﬁto

3. Read the fcllowing inetruotions to the subjects

"In this test we want to fird oyt how well you cen determine the up-
righb --1.8., the vertical --wnder various conditions.

G JRUr eyes, you will pee g gcuars freame and within
Ihig frage you will seo a r Exegnt for the frame and rod the room will
be in complete darkness.

M&WMW
also tilt the rod to Zj._r or ;i@b L ggg_i’f_m ‘t-he frmone 0
alone or I gar t11% them bot :: ' =2 ds_or
1o opposite sides,

gn_ou onen your oyes st toe mmmmgn_w_m

Mm_h »_the rod 1s straizhh up and s Yortical o op
whether it is m;ﬁgu, In other @ords te;; il qhgtger the rod is gtyafipht
with the wells of Irzevsoil on yhmr 15 40 tilbed. :

"Are there eny cuestiona?
"It da of aﬂmm tagt you keep your sves cloped g%

all times, except whov I sreelfically aslk you %o oven them, Also, when I
apk you to e¢lose your syes, please do 2o prompily.”
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Cheak from time tc time to detormine whether the subject's head 1s in
proper position in the head rest. If the smubject slumps down in the chair
or moves forward in the head reet, instruct him to alt up straipght and to
glt back in the chair,

4o Now tilt the subject 28° to the left, and give him gisht trials
under the following oomditlons:

a. Tr t AdJustthoframto&la“mdthorodto 2°. Then
ght, ﬁlﬂ aay to the mbjeatt *Ralce v AR _ONA ODaE

Row move the rod about 3° at a time opposite to the direction in which
the subject says 1t is tilted, until he reports "encugh.” On thie first
trial only aak the aubject aftor ho reports that t.be rod 15 vert.ioal: LY |

b ahon ‘-: now wthat he wa.ntatherod md mmre in e:lthar di-
rection, do so, Then ask the subject toc close his eyes, turn on the lighta,
and record the posltion of the 1vod,

If on thie first triel, the subjuot reporta t.ha rod t-o be straight. at
the ou‘but, ask hin the queatiom g_th /e , g

Jeot the matructionn cnmerning atmig,hten:l.ng of the rod, aa listed above;
oun the next trial. If on the next trlal, the subject ageln states at the
outset that the rod is stralght, give him these insiructions on the first
trial on whioch he says tho rod is tilted.

b, Ir : Leave the frame at 242° and adjust the rod to 298°.
Turn off the t and aakthnsuhjeottoraiu hiamaka.ndoponhiu eyen.
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Now aek the subject to close his eyes and lower his mask and proceed to the
next trial.

¢. Trial 3¢+ Now the Irame is at 298° and the rod at 298°. Proceed
as on Trial 2.

d, Trial 4: For this trial the frane is at 298% and the rod et
248°.

e. Irial 55 The frame 1s 242° and the rod at 242°,

f. Trial 6é: The frame 1o again at 242° and the rod 298°,

go Trial 7: The frame is at 298° and the rod at 298°,

B, Trial 8: The frame is at 296° end the rod at 242%
Purt Be

1. ‘New bring the subjeot to ths wprigat position and sllow him to sit
with his eyes cicsed for gne minute.

2. Then 11t hin 28° to the pight, sni give him the following elght
trials, using the same procediurse as above,

a. The frame is at. 242° and the rod at 2429,

b, Iris) 2t The freme 1s &t 242° and the vod at 298°. |
8. Jrial 3: The frame 13 at 298° and tha rod at 298°.
d. Iriald: The frame le et _22@_" and the rod at _'-?-_l,&"u
e. Trial 5: Thoe frame is & 242° and the rod at 242°%.
fo Trial 0: The fraume 1s at 242% and thoe rod at 298°,
£ Irial 7: The frame 1e et 298° and the rod at 298°,
ho Irisl 8: The freme is at 298° and the rod at 242°,

Part Gs

1. Now brin; tae stubjeo: to the woricht porition and after allowing him
toe o1t thle wey with eyse oloved for one mimite. give him the following trialas

a. Iriel 1s Yhe frane 1s £ 242°, the rod at 242,
b, Irisi 2: The {rsme 16 at 242°. the rod st 298°.
0. Trial 33 The frame 18 auv 298%, the rod at 298°.

2w E;.‘..'l‘;.
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Irial 4
Izdal gt
Ixial Gt
Irial 7:
Irial &

The frame is at 298°, the rod at 242°.
The freme is at 242°, the rod at 242°.
The frame is at 242°, the rod at 2989,
The frame is at 298°, the rod at 298°.
The frams is at 298°, the rod at 242°,

3. After this, help the subjeot out of the ohai:i apking him again not

to stand on the foot rest. Lead him out of the room

th his eyes olosed and

the mask over hls eyes.
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DIRECTIONS FOR ADMINISTRATION: STANDARD TEST IN ROTATING R(DM
I. Spe

l. Before the subjeot enters the laboratory containing the rotating
room ask him to close hls eyes and place the musk over his face. He should
also wear the mask while he 1s being seated in the rotating room, When he
is being led out of the rotating roor and out of the latoratory after the
experiment is over, he should also have his eyes closed. In this way he will
be prevented from seeing at any time the structure of the rotating room and
the track an which it moves,

2., Be pure the door of the box is fastened before starting rotatlon; so
that it will not {1y open while in novement,

3, When starting rotation of the box, spesd it up slowly by rumning 11'.
at each gpeed for about half a revolution z
If the box does not start moving when set at the first speed, give it a slight

push .,

4o In stopplng the box, slow it down graduvally, again by rumming it at
each speed for nbout half a revclution, When the power hes been cut off, stop

further rolling of the box by cetching 1t with your hends. Try to have the
box came te a hell near the laboratory door, ao that it will be easy to lead
the subject out at the end of the experiment.

5. The rod on the front wall of the box should L made exactly vertical
befors the subJect opens his ayes at the beginning of the test,

6. Readings of the pointer on the ocutside of the box should be taken ¢o
the nearest degrec, Before recording the reading, be sure that the subjeot
bas completed his adjustment. To moke sure of this, wait for a little while
after the pointer has stopped moving.

II. pProcedure:

1, Bring the subject into the isboratory and seat him in the ro‘ba.ting
roon, leaving the mask over his eyes.

2. With the magk still over hle eyes, glve the subjeot the following
instructions:

"You are seated in a box %o whick we ¢an do various kinds of things.
In a 1ittle whiie I wlll take the msk off your syes, and set the box in mo-
tion. Your Job 1s to observe jJugt whal happens t2 the box, soc that after the
test 1s over, you will be able to give me an account of everything that took
pPlace. During the time thut the box is in motion, pay close attention to
your body, noting how 1t feels snd whether anything happens to 1t. Also pay
close attention to the appesrecnce of the room-- ths floor, the walls, and the
ceiling. Notlce, for example, if there is any slope in the flcor, whether
the box moves or remaluna in tue ecame plsce, whether or not it rotates, whether
or not 1t tilts either left or right or forward or backward,

that 1s, half way around the track).
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"Aftor you have had & chance %o obperve the motion of the box for m
while, I will ask you to do something »lse while the box continues in motlonm.
There 1e & rod ca the front wall of the uLox, which you will see when you cpen
your eyes. This rod can be turned from where you are sitting by means of the
koot in front of you." (Direct the subject's hand to the knob,) *Now when I
call out to you, 'Begin’, I want you to turn the rod gleckyies -- remomber
olockwiss -- until you think 1t is horiaonial. That is, tm'n it until you
think 1t is straight with the floor and ge g of Inge:
first trial, After you have made the rod horizon :
have besan able to record its position, When I have dons s0, I vill call omt,
'next?, Then I want you to meke the rod verticgl, again by moving it glogk-
¥ige. This time, in other words, you must make the rod straight with the
walls of Ingergell. Thls is the second trial. When you have made the rod
vertical, leave it thero until I have called out 'next,’ es before. Thus on
these firat two trials, you will make the rod horiZontal and vertical, re-

apeotively, by moving 1t clockwise,

"How, on the next two trials, you will do the same thing, except
that now you will make the rod horlzontel and verticsl by moving it
glockwlme. Thus, on tha'_bMtrial, you will meke the rod g
moving 1t counterelockmlieg, and on the foupth trial, you will meke the rod

vertical by moving 1t govnterelogkwige.

"Finally, there will be four more trials, in wvhich you will repeat
the first trials in exactly the same sequence. In other words, on the
trisle you will make the rod horlzontal and vertiocal, re-
spectively, by moving 1t clogkwisge agaln, And on the
trials you will make 1% horlzantal and vertlical by moving it coumterglock-

Eige.

"let me sumarizo: There will be elght trials in all, in whioh
you will alternately have io make thes rod horisontal and vertical, starting
with the horivental on the first trisl. Also, orn the flrst two trials you
wlll move the rod clockwise, on the next two trials counterclockwise, on the
next two trials, clockvise agein, and finally on the last two trials counter-
clockwise again, So 1% will be clockwlse, counterclockwlss, clockwise,
counterclockuwise, Iz that clear?

"Let me remind you sagaim: Don't{ start turning the rod for the first
trial until J say °begin,’ and don’t ohange its position after you have mede
en adjustment until I call out 'next.’

"So this 1s what will happen now: I will remove your mask and set
the box golng. You will observe the box carefully to determine whether or
not 1t moves, twrns, tilts, and 80 on. After you have had a period in which
to observe the box, M_mm_ﬁ;ﬂlwﬂlcﬂlm‘bem You will
then gtart the series with the rod. t you will give me a horlsontal and
vertical, clockwisej then a horizontal and vertical, counterclockwise; them

another horizontal and vertical olockwise; and finslly, another horizontal
and vertleal, ocunterclockwlss,

"Are there any questionsim

3
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3. Hew reccve vhe subject?s mask, but ask him first to contimue to
keep his eyes clesed. Then adjust the head rest. In carrylag out {bis
operation, obesrve the following:

&, Make sure thal the subjest is sitilng back in his seat,

b, Lower the head rect wabll tho side supporis depress the tops
of the ears a llttle.

¢, Tighiter the head rest, malting ccmp*ﬂtely sure thet the subject
cannot move his heed at all,

After ths hLead ress is adlusted, nay to the subjects "It ie of the ut~
moet Importance thai you do not move your head at all after I start the box.
Keop your head in excotly the saume pesition whet 1%t i1s 4in now. Also keep
your armg on the arm rests and ysur feet squarely on the floor throughout
the test.

"Another things I you wunt me to stop the box for any reason, just
knock againet the wall of the box with your hand.

"Bow I am stopping out of the bhox., ithen I cali out to you, open your
eyes !

4. Now step out of the bow, bolt the door, and eall sut to the subject
to opan his eyes.

5. Start the box; epseding it up gradwlly. Uhen the box is moving
wmiformly at top spased, start your ston watoh. :

&, After e miaule apd & holf, call out to the subject: “Begin, hori-
zonbel " After the »od hes fimally cone to rest, record its position, and
call out, "Next." Record the pesitd<n at wbich the subject now sdiusts the
rod, Continue in thls way, wetil the 33uh® wriuia bave besyn complaved.

7. Stop ths hex, stepping down bhe apeed gradually.

8. Open the door of the bex, 8it dows on the threshold, and close the
door ar rmuch as you can %o provent the gubjest from seelng out., Then ask
the gublect the folloving questions, recording his repliess

&, "How do you feel naov, and hov did you feeol during the {esat?™

b "ihat happensd te the bex while it was in motion?® If in 1eply,
the sublect doau notl indicale whether the roon wmus tilted, esk him: "Wee
the rcom atraight throughout, or did it t1lt at any time?® If ha says 1t
tilted;, ask him in which direction, end for how long. Be sure to get a c¢lear
etatenent from the eubject as to whother or pot the hox was tilted,

¢. "Did anvtalng haypen to your boay?? If in reply te this guestion
the subject doza not lndicate whelher bis body was tilted to one side; asck
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him: "Did you remein sitting up strsight throughout, or were you tilted?"
If he says he was tilted, ask him which way, and for how long.

9, Now ask the subject tc closs his eyes, and lead him out of the box,
and out of the laboratory.

e
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APPERDIX 2 A

TBAINING FROCFDURES EMPLOYED FOR STABILITY OF QRIBNTATION TEST K

I. Pirst Session - Grneral Discussion of Cuse Empleored in Svnece Orlentat .on -
The followirg iecture is given to ell nembers cof the Training Group o
(Group ) st the same timos -
I want to a3pealt to you for a IAttle while nbout thosz tests in which

you have besn a svubject  Owe purpose in defing thess oxperiments hoas heen Lo
find out jJust how pocd youwr omece splentation ie. Tiuat is to oay, we want
to know whother you axe gowd at kesping yowe becvingsd, s» that you ecan at ang -
momept determine vhers up and dowm and Jofh and rlght are, or whether you lase :
your bearings easily. %o find thias oul, we plsced you in sltuatlons whers thy E
cues you mormmlly wwe Yo get your huarirgs were either changed or elimipated. o
Ve Tound in thesé tests that whils uwome peopls becomne so disorlented that they
iterally camnot teil where up and doun avre, othora are not Yhrewn off at a1l i
and can meke the bex or thomeselves < the rod stenlpht, guickly and easily, G

That ve are interented in doiog wilh you puspis La to see whether soig«
thing can be donw about imrroving your p2larmance, We are going to give rou :
gore apecifie tesining :n spacs orlaabivlon %0 neo wasther 1t is possible to
rajpge your scorsu cn those tesbs, For e wosent I w11l not say which of yeu
dld well and which o you did poorly on tusge tusta, iat we heve found thni

no ons ever peta ¢ perfuct score go ilat Lhors s reom for lmprovement i 221 :
of you, . 5
Pnst of the tredindng you ares golag to et will invelve Flewrning by co- .

g."  In other words wo will vub you Y=o in the cpparatus and ectually 7
you practice with apseial Zreteuvetdon. 3ul Lowre ve do that, 1t 2ipht o0 3
helpful 1f we ppoke for a whlle alout sswe o7 the Jifficultien you had in the
teata you teook, end 40 we alap dlscusned oy cveeg you normelly uas to keor K
your bearings, Thot le what ¥z are golzg ts de taday. Noxb time I will wowk ";
with each uvme of run inddvidnelly ir toe sypuntus itself,
Let ua tegin by cousidering Sho Lreabla you bal !z the test ysu took up- :
stairs, where yot vere secied In ¢ box and your task wea to make the box cp :
Yoursell etralchi%, Usk the real didvienliyv inv this situation was that yot
hed pothing very duflrdie Yo go by Dn declding just where the vertical dlzec-
tlon mas. Siuce your body sas nol nliwmeys sirsizbt, you coule not go by trat e
very eanlly, and slrea the hox wao wol alseya sipaicht, you could not go Ly E
that very oagily either. (s tiose Urinls anwve yuu had o meke the box glrajght, |
you mu3t have felt that 1! you mwre caly siidinr op strelgnt, you would hawve no A

troublie at all. Then £)l v cold hams o do would by %o 1ime up the box with
your own body. ou owmrt owwe Felt ioo tlat L7 reg ecvid only lock out of the
box, for even an izmetaah so thet weu esuld geo an ifes of whers the wells of
Ingerecll were, yeu nold huvs no vioudle slihex.
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e Actually, the problam vou meprs Tneed with ia —ery ainilar %o one that
" the pilot of a plane frequently comes up againgt. That in fact, 13 why we
are doing thess experiments. Sometimes a fller may get into & fog bank and

¥ think he is flying slong in etreight and level flight. Suddenly, when he
2 smerges from the fog benk, he may find that his plane is not {lylng atraight
A at 811, but is tilted at a sharp angle. In other words, he became disoriented

in the fog bank. And thls bappens for the very same reason that you get dis~
= oriented in the tilting box. Spscitically, when the earth below is blotted
By out, the pllot can gee only the inplde of the cou*pit. Since he cannot see
ks the horizen end the landecape, he has nothing very definite to go by in de-
o ciding whether the plane is actually straight or not, and he may therefore
Fo lose his bearings. However, the very instant he ss¢s the earth again, he can
R immediately gauge his position.

£ Thus At may happen that both the pilot in the fog hank, and you in the
& t1lting box, may sometimes have e very mistaken notion of where the wvertical
< is. At such times we may say that you have lost your sense of bearings -- or

¥ have become dlecrlentsd, That Lle the spsecilic asnse In which we will be
' using these terms. '

& Now it may have been a very surpricing discovery to you when you took

o part in these tests to learn that we may sometimes bave trouble in petting

=) oriented, for in ordinary cireumstarcea we have no difficulty of this kind

Ei; whatever. You pever have troubls in deciding whether something 1s straipht <=~
that is, vertical), or hordzontal. In faet you cen quickly and easll)r and

a5 vithout any thought at all, see that a picturs on the wall is not

b stralght. You can do this even if the pictures is off by Just e couple of de-
grees. Or you ecan tell that the road you are wslklng on has a slight slope,
W or that a tree on the atreet ls growing st a slight angle. The fact that we
ek - are all able to make these Jjudmments so easily and so correctly means that
our ability to determine the vertical and Lorizontal directions of space is a
very qulck-functioning and exact one. A3 a matter of fact everybody is able
urder normal clrecumstances to determine the vertical and horizontal to within
a fraction of a degr¢o-~.and without any hesitation vhatever.

T The question that arises now lsr How do we do thia? And there 18 a

N closely related questicn which should be asked heres That happene to this
KR very smoothwfunctioning and reliasble ability of owrs in those casea where our
b conception of the upright 1s badly off--for emample in the plane or in the

tiiting box epparatus? Jf we ansger tne Tirst question we will automatically
3 get the answer to the second questior.. 4nd in answering these questions you
P will get an idea of what you must do to lmprove your performance in these tests.

Let us conslder these gquestlions in relatisn to your experlence in the tilte.
ing box. Ae I mentioned before, you must have felt while you were being tested
that 1f you could only look sut of the box for an inetant you would have no dif=
ficulty whatever in deciding whether it was straight or not. ell, that means
that the Moutslde™ could glve you something to go by, or some cue as to what ia
straight. Well, just what does weeing the outside give you? Obviously, the
oulside has a large rumber of stable vertlecal and horizontsal lines, ard if you
FE could see any of them you would be able to judge the position of the box at
§ once. And there you have the antwer to the guestion, of how it 1s that we




pormadly cen deterwing Lo e o dehl S0 gdobly wad o woeranelys 1% 16 bee
cause no meitber where we nve, who svvisonness o imab filled with verticals
and horizopials and wo indrs The uprichiness of 4 lira w2 have to decide sbout,
acoording % them. This wnr be bLelaboving ©he cbvioums, but let us stop for a
moment and et Just a fow of the more prorinent vorticals thal we can seo
ripght hore sround un: thers arw she wolls of the reom, whilch are the nost
prominent -verticolie of &ll. There are the upripht berders of the blaekboard;
the rod fron which thx Iigat up there is bhonging: tho bars on the window; the
sldes of the chalry 1he doorap the roulding on he walls; our own bodies., And
we could easitly st bwyiveds of ovhor verilesl llimee wnd sorfaces In the room.
We conld do the saws for tho hevizeotal, ol covrpe. I othar words, it ip as
though space were a2 conbtaliner, wiose form eggenbially bs that of a box, 48 1a
the eage of & tox, the maln lines of space are vertdcsls and horlzontals, and
its framswork ie composed of there wertlcale and horiznavsls, Ue may sey that
every scente about us hss a verdticel-horixente] [remevory.

It should be unoved Mt 1% is not ed all sn aceldead thel vertieals and
hozizontals are so much more plentiful in spsce than. lat ug say; diagonale or
growed 1ives.  Snd 4t should also be ooted that this rtate-ol-affairs ia not a
ra~made mwtber elther. The predomina.wce of proper werticals and horizontals
i nature in based upon vhs sape fuet Gint couges an srchitset to make s build-
lug go streight up, rather than a% an angle. And that fact is gravity. Gettlng
bask to our mela pelink, whatevar 4he ovipin, 1t is the case that our enviran-
weut does have vertical-horluontal aves or e kind of vertiesld-horizontal {rame-
vork, And the imporbant thing for u3 is that this glves us a basis for judging
whether something 1a strright or not. If romething we are Lonklng at 1s in
1ine with, or “fits Ia wilh,” ihe veriicals and horironiels around us, we say
it 18 straipght. Thot is how wo kmow tne plcivre on ths well is slightly off
or that the trec ias prowog at sn angle and not stredghi ap. In a real sense
the veriicalshorizontel fromerock characberizing svery scera we see glves us
a "{rame of referenne™ for judging the upright.

From this you rrn ses why it 1s thet we norrally have no trouble at all
in getiing our beari:i e --why we csn 4> Lt go quickly without sny hesitatlon
or thought, It is boeaoves the vertieal and horizontel towmard which we must
geh our besrlngs are vo clearly Loediceted in our eviveament, Also, we can
account for the aecuracy with which we are able to dsbermine the vertical and
hnrizontal in tsrus of the accursey with widch these dlrections are preserted
in our envircmmeni, The vertlcals about us, {or exanple are not at 870 or 930
but they are 2t exsctly 90°.

You zan seo now why the pllot {Aying in clowds gels into trouble, I is
because he cennot sec the stable Vertical-horizontal exse of the environnent
whioh normally zive him his bearinga. It is for the very same reason that
yeu haye troubls in the ti1lting-texe- that is; you cannot sese the outsids
B'Cv]:‘lda

But that is z2% the worst of it, as far as getting disoriented poes.
lore serious than not being able to sso the outside, le the fmot that you do
sa6 the inalde of the box. 4nd thie is more serious because in the box you
do as you alwayes de in petting pour bearings-—- you tend to go by the vertleal-
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horizontal sxes of the scene hefore you. In other worde, you alweys tend to
Judge the uprizht as being the vertical of the scens before you, and you tand
to do the same in the box. Thsat is all right vhen the box is straight, but
if the box is tilted, you can be throtm off, Now even if you know that the
box 1a tllted, you are still influenced by it, in the sense that whether you
vant to or not 1ts axes becom® a basis for Judging thes upright. For ezample,
if while you are geated in the tilted box, I handed ymm ¢ plumb line hanging
atraight down, or if I band you a stick in the upright position, they would
both look tilted. Ard that is because apainat the walls of the box the piumb
line and the stick, though objectively straipht, are "out of line® or "don't
fit * The vertical-horizontal framework cf the box becones your frame of
reference for judging whether the plumb line and the stick are straipht, and
sipce they are not in line with it they appeer tilted. and I repeat this
bappens whether you know that the axes of the box are tilted or not. The
framework of ihe box is eo very pervasive and outstanding that it is Aiffi-
enlt +¢ escape lts influencs.

In fact so strong ie this tendsncy to judge sonething ap straipht vhen
it Tite in with the vertical-hcrizontal aves of the environment, and tilted
when tt does not, that cven our judgment of the positive of our own bodles 1s
affected by 1t. You probably remembder from your experience in the tilted box
that it ls mometimes pretty difficult to decide whother you are sitting up
straight or no%t, vhen the box ia tilted. That is because your bedy is not
only something you feel, it is aleo something you sss, And just as the
straipht plumb line locks tilted in the tilted box, 20 does your body look
tilted in the tilted hox, At the samo time it mey feel straight, or 1t my
even feel tilted the other wey. In other words, you have difliculty meking
yourself stralght when the box 1s tilted because there is a confllet betxeen
vhat you feel about your bedy znd wbat you see aboubt your Ludy. e will have
more to say about this later, but I cite ilds fact herc to show you to what
extent you are influenced by the prmilinﬁ vortical-horizontal framework of
the scene before you-- in this case = ixiw- in getiing your bearlngs cor-
cerning the vertical and horlzontal.

Thaet 811 this adda up to is that it you want to improve your performance
you have to be very eritical about 7hat vse you make of the vertical-horizontal
axes of the box in getiing your besrings. If you tuke the naive and passive
and uneritical attitude you normelly assumo in judging the upright .- that 1s,
Just going by the verticals and horlzontale arcund you =~ you may bs throwm
way off. TYou have to be very critleul and enalytical in theese tests. You
cannot simply go by the appsarance of things. You should not necessarily ec-
cent Lhe box, or your chalr, or the rod as stralght, just because it "looks
all right." 1In fact, fhet 1s pracissly whet 1s veaponaible for poor perforn-
ances in these testa --a hewlerey to "po along 'rfith“ the vigual fremeuork too
rendily.

“hese things I haws just sald copcerning whet yom mmst do to improve
your perforeruce ir thass testiarasainly 4 negative nffair. T have told you
pot to o too much by the visnal cues rou et fron the vertical-horizontal
framew.sk hefore you, Dub vbat can you do in & more positiva way %o get your
boarings in these =31t atlone, ud thereby inprove your performance? Fortunate-
¢, there are other 4r'ines you oan uge acide from visual eues in getting orl-
chated, Tow cen uds i Trea mer bady. And In o these prasont testn yoap



own body will give you a much more reliasble besis for judging the upright.

If ae speak of the aids you normally get from the scene belfore you as visual
cuma; and aids from your body as postural cues, we may say that in these si'lm«-
ations you should give primary attention to postwral cues.

Tell, how cen you make use of your body in the tilling box to get your
bearings, to dotermine where the vertical is? I am sure that what I am going
to say now on this point is not entirely new to you, for probably most of you
did try to some extent %o make uses of your body for this purpose. It is ob=
vivus that if you know exactly what your own positlon 1s, it 1a poesible to
declde which way the vertical runs. For example, if you are tilted to the
left, the true upripht mist be to the right of your body. If you are tilted

£lishtly to the 1of%, the upright is slightly to the right of you; if you are

tilted a great deal to the left, the upright is very moeh to the right of
you. So you see Lf you can establiah your own position, you can deduce from
that the position of the vertical, snd once you know where the vertical is,
you know where to put the box %o make it streight,

Now normally, you do not have to work in this indivect way to declde
whether something is stmaight, for you can judge it dlreelly against the vera-
tical=horizontal framework of the enviromment. OF course, even inder these
normal condltions you do meke use of your body to some extent, comparing the
1ine to be judged with your own hody position, as well as with the vertlcals
and horizontals in the environment. Bub at such times the Involvement of the
body is only secondary and indirest. However, im the tilting box, where
the ocuter normal ervironment cannot bw asen, and where the verticals In the
box that can be seen may be tilted, you cannot use the direct method of com=
paring with the vertizals in the eavircmment. TYou must use Lhe indirect
method of comparing with your own bodies., In fazet the only thing you can go
by ia your ocem body.

Hlow 3t is important o point out thab using bodlly cues to dotermine khe
npripght does not moen that your jodgmeny nead s poorer vhan when you use
visval cues. In fact, it hes long boen lmowm that by using the body elone 1t
1s possible to determine the upripht very exmctl; . For example, experiments
bare basen done in which a poraocan 1z placed in s totally darkened roeom and pre.-
sented with a JIumirovs rod while he is s*ending up straight, A4ll he can sas
ig this rod. Under thece cundltions 1t 18 porsible for him to make the rod
vertical or horizortal with an averege evror of only & fractlon ol a degres.
And everybody is able to do this. In this tesb, all the subject cen go by in
maiking the rod vertical arnd norizoats) is his ovm body, since tia: verticals
and horizontels of th: caviromment wiich nitht be used for comparisen have
been blacked ont. In other words, what he does Lo make the rod vertical is
to line it up with his >m apricht bedy; what he does to make 1t horizontael
1s to place it at right anglesto bis bedy., It has alsu been found that if a
person 1g placed ir a tilting chelr and askod to make himself erect with gyes
closed he can do go end not bz off by more than a fraction of a degree.

Actuaslly, you do not need these experdimonts to prove to yoursell that
your own body gives ¥ou adequate cues for esteblishing the vertical. You
nyer 1t from your own everyday experismse. For example, 1f you c¢lose your
eyes right now, you know thai yom are sitting up stralghi. You feel 1L In
your omr thedy . Troa tewl sese v acbiwily Yrocl the uaright? din your bodr.
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- Ange 1T yua lean owsc to one alde, pouowenw gluheat wocblpg ot the eavizons

ment that you are mo longer strsight. If you are lsaning to the left, you can
fgel that 7ou are displaced in that Airectien, and bthe wertical mast therefore
be to the right of yom.

Let us stop for just s moment and conslder tne boidily cues wo use In de-
termining our own poeition. Then we can go nn and congider the next step --
oot we uas our cvn position to declde whether somethinz we are looking at la
atreizht or not, Well, the most important cue we geot for Judging our own po-
sition 1s change in pressure apgainst our bodyr., Hormally, when erect, we feel
equal preesure-« or absence of pressure=- on both sides of our body. If we
should however, feel more pressure on the right side than on the left sida,
we knon at once that we are tiltad to the right. Thers are many arsas of the
body where these presoure changes are experlenced: tle slde of she body, the
head, the slbows, the buttock, the soles of the feet ete. llot only do these
preagsure changes help us determine which wey we are tilted, but they alsc help
uy decide how much we are tilted. I1f the pressure differexces between the two
sides of tie body are preat, then wo rmst be tilted a pgreat deal, If the dif-
f'ences ave only slighh, then the Lili of the body wuet be small., I am sure
that you know these things because you experisnce them all the time, but the
Jrportant thing is that you must leern to pay more attention to them in thece
tests. You must learn to be more semsitive to differences in pressure in the
head rest, In the seat of your pants, eraingt the side of your body.

Pressure against the body 1s not the oniy kind of cus you use to determine
your positicn. There are other cues of which you are usually not aware. For
exanple, we have & special sense in our muscles called the kinesthetic sense,
walch makes us aware of each movement of our body, and hence the position of
our body. Everytime you move a part of your body muscular contractlon is in-
volved and you become aware of the change through this muscle sense. So, for
exumple, while standing up, you can lean toward one slde; through the ruseuler
contractions which you experiencs you can immediately tell to which side you
are tilted, Notlce that thle "musculazr cue" 1g something that you get in ad-
dition to the pressure cue cauged by your body pressing against something.
There is 8till another senee which we have for determining our position. In
each ear mwe heve a system of cansla knowm ss the gemicircular canals, Then=
ever we move our heads the fluid in thess canals ie displacsd, and thouzh we
de not consclously experiemce 1t, this becomes another cue for determining our
position. There are still other cues which we need not po into now, The im
portant thing is that there are many, many cues that are consciously experi-
enced that wve get from our own bodies which help us determine our position.
You must learn to pay very close attention %o these cues, so that you will be
able to determine your position accurately.

Now let us consider very specif'ically how all this can be applied to the
tiiting-room test in which you Jere a subject. lLet us take up first of all
the second part of the test, in which your task was to make your ghgir stralght.,
Ne #ill toke that up Jirst necause it is easier. MNow I would sugpest that
Yoa perforn as follows in this part of the test: Aes scon as you open your eyes
&t the begimming of the trial concenirate on your body, and avoid looking at
the box arommd you. Yonu can do this without closing your eyes-- by juct nare
roving your fleld of vislon to your own body. That is, just look down at your
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own body, trying to exclude ths box as guch as you can, If you do thls, it
will be sasler to decide what yowr positlon is. HNow the reason why it da
eagier to determine your position if you do hot look at the box is this: fa
I told you before, in a tilted box your body locks tilted, even though it
feels stralght, and this throws you off. So, simce the box may at times be
tilted, it 18 neceasary that you try to escape its influeunce, and thls you
can do by trying to limlt your vislon to your owm body,

Now, 1limlting your vision in this way you deeide wvhat your position is,
Decide not only which way you are tilted, but how much you are tilted. Ycu
can judge this from the intensity of the pressure against the side of your
body. Having determined this, indicate which way the chalr should be turned
to bocome straight., Then look at the box. You have to look at the box be=-
cauge, a8 you remember, you nave to report on whether or not the box moves
whils the chair is being straightened. This is part of the test, and 1f you
fall to report on box-movement when it occurs, you will lose credit, Bub even
though you do look at the box while the chair is being made straight, give
your attention to your body. Concentrais on your body at every instant and
go by that and not by what you see., "Hold on to your body," as il were, If
there is any difference between what you see and what you feel, you must go
by what you feel. For example, uwpon looking at tke box your impression of
your position may secem to change. Don't be taken in by this. Stick to the
decision you first made on the besis of what you felt before looklng at the
box. Thile the chair 1s bsing straightened, concentrate on what is happening
to the pressure on the side of your body and in the seat of your pants, If
the pressure wgainst your side and egeinst your heed 1s diminishing, it neans
that you are getting streizhter. (hen there is no longer any difference in
prescure between the two sides of your body, or between the “wo sldes of your
head, you will lmow that you are straight. In othor words when you are not
elipping at all to either side, you are stralght., Then you think you are
about stralght, wiggle ebout in your seat a bit, %o make sure that there are
actunlly no differences in preasure on the two sldes. lMake sure pertlculerly
that you are not yourself pressing your body against one sids of the chair,
or your head against one side of the hesd rest, thereby getting the impres-
sion that you are tilted, though astuslly streight. The important thing to
remember in making your chalr straighi is to go by what you feel and not by
what you Bee., Concentrate on what you feel apgainst the side of your body,
against your head, in the seal of your pants, and so on; and evoid going by
the fremework of the box. If there is ¢ conflict between how your body locks
and how your body feels, go by how it feels., As I ezid, even if your body
does not look straipht, leave your chair where 1t is, if your body feels
straight In that position. Remember that whemever your body is not actually
lined up with the box, no matter what the position of the box, it will look
tilted.

e have just talked about what you rmst do in the second part of the lest,
where your job is to make the chair straight. Let us turn to the first part
of the test, where your job is 1o moko the box atrelchit, Now making the box
stralght is a visual tesk, for it involves ndjusting something you see., Howw
ever, 1t cammot be basod upon visual cues slone, for reasong we have already
considered. Here too; ycu must meke primary use of your oem body. That thia
nesns iz that v muet involwe whed rew fezl 1a your body in your decisions
about. the box. You it relzte vhat on ses to mat you feel,
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Iov wh 90 mowe Aroollls nou coodl hos Jo0 vea upe Joue bedy in meking the
pe pbredpot . Just as in the parh of tie fesi unsrd you must uske your chalr
stiwioht, the Imporbant thing is to detormins your om ositicn {first of all.
48 bafore whsn you ure askwed to opsn yowr o es at the beglnning of the trial,
wry to get your own bearings before stiending to the box. In other words, de
not lock et the box at the outset, but resislct your gaze to your owm body
uatil you bhave declided whether yon are straight or tilted, snd if tilted, which
way end how much, #aing done thie, dectds still Jithout leoking up at the box,
vhers the vertlcal of the box should bs, 17 the box Is to be straight, Then
look at the box and ans Lf its veritical ig in the posgition you thought it
should be for it to bo straight, If it f{sn't, declde which wsy the box ie
tAl%ed. :

Let us be still mors speclrle about <his, and eonaider how the box would
apyoar to you In various relations between jourself and the box. Take first
=f all the simplest situatlon, whore you are sitting srect. If when you open
your ayes you ceclds on the basls of whst you feel, thet your body is straight,
vo know that the vertical cf the box must be in line with you, if the box is
o s stralght. TIf thls is true at tho outest, then the box le atralght, and
thire 1g nothing more that ycu have to do. 17 the verticsl of the box 1e
3lanting to the lefi of your body, then the box is tilted tc the left, and it
riasth be meved to the rlgnt ¢ be mede stralght, COr, if the vertical of the box
ia %o the right of your body, it is tiited o the ripht, and therefore to wake
il stroight you must have 1t noved to the lafs.

Let un conslder now the situation whers yomwe body i3 tilted rather than
erect. Vell, if you have daclded that yon sre tilted a good deal to the leof't,
let us say, and 1f upon lookimg at the box you find that it 1s about lined up
wibh you, then you knewr at once that it is alse Ullted & ;ooc deal to the left.
This 19 the cage cven though the box locks all »ight, Therefore to be made
straipht, 1t must be woved to the right. ret us conslder aunother situation
wiisre you ars tilted to the left and the box 1s %o ths Jeft of you. Obwiously,
in such & case the box mast te even more tilted o the left than you are.
Thorefore to Le made stralpght, 1t must be aoved a great desl toward the right.
Thsen there may be another situation whers you are tc the loft and the box is
o the right of you. This is the most diffieult situation of all because wheu
you are to the left and the tox is to the right of you, the Tox nay be still
tiited to the left, or it may be straight, or it may evon be tilted to the
right. {Demonsirute these pcesibilitles on the blackboard.] To declds which
it actually is requires that you know excctly how much you zre tilted, If,
as we sald beforas, you have deeclded that you are tllted a gceod deal to the

- lelt, then the box to be straipght mmst be tilted e good deal to the right of

you. If it is, then you know that i% must be about strzight. On the other
hard if it is onmly slightly to the right of you, then it 1le not enough to the
irab to be otraight, and therefore it rust be moved some to the right, Fi-
nally, if the box is very ruch te the right of you, its actwl position nust
be sueh that it ls $ilted to the rlobtb.

Now it is importani to polnt oun apeln that in all these cases the box
mar look %all right® and actvally be tilted., However, it is possible for you
o (lgure cut af such times thet though it leoks straight it cannot possibly
Be straight. Tuke thw cass vhere you are a good deal to the left and the box
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is very much tc the right of you. The box may look gquite all right-- that ia.
straight, but if it actually were straight, it would mean that all of the dif-
ference between your axis and the axls of the box would have to be due to your
being tilted, But if that were the case, you would have to feel much more
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It 18 also important to remember at all times that the job of deciding
what your omm position is, 1s complicated by the fact that belng in a tilted
box gives you the illusion of belng tilted yourself, If you are already
tilted, you may get the illusion that you are straight or that you are more
tilted or lese tilted than you actually are, depending on the relatlon between
yourself ar.d the box. Or if you are straight, you may get the illusion that ‘
you are tilted. Becaurce of this 1t is essentlal that you stick to the decision =
you make about your position at the beginning of the trial, before you look at
the box, If looking at the box changes your impression of your oom posltion,
you will know that you are belng thrown off by an illusion, and therefore you ~
must stick all the more to your original decision. I would like to give you 5,

tilted than you actually do. Therefore, since all of the difference between i
your axis and that of the box cannct be dues Yo your being t1lted, some of the <
difference must be dus to the box being tilted. It is hard hen you are Fe
tllted and the box slants the other way from you, to determine whether both g};
you and the box are tilted or whether you alone are tilted, but it can be dome, - -#
And to do 1t requires that you know exactly what yowr position is, e
i

an illustration which showe how much you may be thromm off if you deperd too . .5
much on what you see. It mey happen that the individual 1s tilted to one side«-’
to the right let us say-~and the box is tilted even more than he is to the R
right, Now we have people who under thls condition say that they are tilted R

to the left, and that to he made straight they must bs moved to the right. In
other words, they ask that they be tilted even more to be made atraight. The
basis for thle wvery parsdoxical bebavior is really very simple. We find that

these people also tend to say that the box is atraight or almost straight. .
Thie means that they tend to accept the axes of the box as representing about
the true vertlcal and horizontal, Hence, 1f they tske the upright of the box
as belng about the true upright, then in relstion to it they are t1lted toc the

left, In other words, they look to the left of the vertical of the box, and £l
because they look to the left they say they are tilted to the left., They glve -
credit to what they see and disregard what they feel, This is what muy happen =~ %
if you depend uncritically upon what you see., Instead of judging their own T
bodles according t> the axes of the box, they should have judged the axep of -
the box according to their own bodles. Then they could casily determine that SE
since they felt tilted to the right, and the box wes to the right of them, 1t . 1’
must be even more tilted than thoy. 3o remember, go by vhat you feel, rather -g,
than what you see, mid if there is a conflist between what you feel and what =~ . %
you see, atick to what yon feel, =
Lot me suamarize now the maln points that I have given you in this talk, P
Remember them becauss thoy will be of great help to you when you get back inte U
the apparatus. Thint them over betweon now and the next seasions 3
In these situvations you cannot deternine the upright from the vertical- . f
horizontal framework of the enviromment, aimee you are not able to see the em~ [~ .¥
viromment, Further, the verticel-horizontel framework that you cen see-=for -5
example, the ingide of the box, ennmst be relied upon zicoe it may be tilted,
Therefore, you canoe’. go by whnt " »i oeo. Ubat yon see may throw you off, }
7 . “
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Ao follows fros bde oy pow wen Do a0 D vgen peit utn vody ia getbing
yeor bearings. Uhether yoor tesyk ot wbe lag Lox slreligit or to make your-
3elf siraight, you mwant et bhe beylring of tach trlal detarmine what yowr owa
povition 1e, In dolrg this remerber that LY She Lox srowdd you is tilted, it
wlil tend to throw you off, and ruke it mrd foxr rou Yo decide now you ere sit-
ting. Thererore, try io di erogard the box a: mch o ru can when you open
yeur eyns et the begirning of the trial, To aommplish ithis voncentrate your
geze on your own body at first, ind aveld l:cking ot the box,

llow, when yeur tack 13 %o meke yoareoif streipgpy, aven though ysu mast
1ok at the box continue ic concemirvate on how your bcrd? feols vhila you are
being straightened. Nobice whether the pressure on tbe side of your bhody to=
ward whiech you are 4ilted is diminishing. Wharn you car fael that there 1s no
Lloggor any difference in pressure betwazn the twe sides o2 your bedy, you wili
kucer trat you ave stralght.

I your task ia Yo neks the box stralehl, souw mast alss Tirst of all de~
teimine what year omm powliion i, Tn other words here t90, a6 scon es you
oi=n your eyes at the begliming of the telal, conccrtrabe your gaze or your
o todyr, and et your beaing. 3Sefurs yfm Jook et the box, decide approxi-

mately where its vertical axis sheuld ba for the box to bs atraisht. Than
iock a% the box., If the verdlewr of the box 1s nel cvhure you figured out it
should be, then you kiow Lt must be tilted. Hew you must decide which way it
1a $31ted and how much, Thia you can determine from what, you know of your own
racitlon,

Rewenber that as scon a5 yon look at the bex, you come mmder 1tz influence,
in the sense that your bodw may look differently than it fesls, Howvever, sinece
vz know that this viacal iliusion operates, you must puard against it. That
you mrast do ia to stick to your origiral deciasion yeu make hefore you look at
th. box. Do nol changa your miad alxut your position just because the tilted
bor makes you look tilted., This means thal vhonaver there is a conflict hes=
toeen whut you feel and what you see, go by vhat you fuel. Go by what you
feel no matber how much the looks of thipps vontradict what you feel.

Ia a vord, in hese situetlins you zvot give priority %o what you faul
orver what you see., Iou must te “body-concoclons® at every roment in these teats.
Thet is, keep attending to your dy and remsln smare of your position Do this
ayen 1P your task is a purely visual one -- as ie the case vhen you must pake
the box or the rod struizght.

Be body-conscious 18 vur slocan hese.

Al of this means that you mms% adopt e highly anclytleal and eritical ap-
nreach.  You cannol go by the appeararce of thinpe. You wist fignrs thinss
o . 3ad oot accept comething broawass it looks /1) right, I the box laooks
siralght, but you have figured out from what you knoew of your pesitlen thut it
is not stralght, then the cihuoces are that 1% is rot strelght. Go by whe$ yoa
firure ouat, not by appearancea.

"Then the experiments are completed, we wiil show sach of youn all of your
reculta,



1I. Second Sassion - Iraiming 1o Aoparatug

The subjéct is seated in tha Stability-of-Orientation-Test apparatus
as usual.

1. The first "demonstration® consists of showing the subjest that
with hip ev®s closed 1t 1s possible to determine the position of his body
very stcurately, and tharsby establish the vertical.

Say to the subject: You remember in the talk you heard lsst time,
you were told that it is possible to get your besrings very precisely from
your body slone, In other words, without using visual cusa from the en=
vironsent at sll, it is poasible to get a very exact ldea of where thLe
vervirgl direction is,

I would like te show you first of ell that on the basis of dues from
body alons you can dlstinguleh slight differences in your body tilf,
in fent diffarences of juat a fow degrees.

Hould you close your eyee now? You have no trouble at &ll 1n deier~ -
mining that you are parfectly erect. You cen feel 1t. And you sre able to

deterzine this even though you are not getting eny visual cuss from the en-
viroument.,

Keep your eyes closed, (Now $1lt the gublget JO° 7)) Whet is yﬁur ':ii'
positlon now? S

(The subject replies.) He

Ag you sse, you ¢an gaugs youwr poslitlon correctly. Now would you eay 2,
that! you are tilted much or a 1ittlie? o

{The subject rapliea.) Eig

That'a eorrect. Actually, you are tilted 10°. So you ses without '-éé
viaive you can determine both which way you are 1ilted, and how mach you R
Ere 1:11.?'%50

s
e la‘?'ﬁ:»,

Kzep your eyes closed and we'll d- something elee, (fow i)t mubject
10 15% L.} pid I tshange your pesiticn?

(The subjest veplies '

id I make you mure tilted or lesa tiited?
(The subject replies.)
Did I move you much?

(The subjest replies.}
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Y omovey vo: Jusl 59 fthen EQL yOou werts whle o Seleveias oLl the wouiud
gpq aip=cioa of the creags:, 9 Lo ow overy suasl ariuab. Thal shows how sens

-

vy o body e fa detentlng ansli clrrgea In Itr poslvicn,

Cenp sour eves eigged.,  (FWow wove salliset to 409 R Whet da jous po=
LI

Loy TEY
(Tre apblect veplies,

we you mare tilted v lese Lilted than you were Just bsfore - ibat <,

wi.gn vou Fere tilted to the supasite slcel
1The svbjsct raplies

neouelly, you ers tiiwed 407, % you see from thega few examplea that
Tl ocal gaugs ¥your wosiilom very securately ua the bteesls of what your Lody

U e you,

wer feed whal d1d vou g0 by in oocid g Lhal you were t1llisd and which
vy you were tiited? UWnet oues dla jun uwe? (If the subject dees mot List
£21 ai the presawre points in which he deteety changes, point thenm cut to
hin,. How remembevr these specific cues and pay partienlar atiention to them
vhen vou are teated agadn: (1) differeice in preasure on the two sidews f
thg hosd reet, {(2) differonce in presiure ageinst the sides of the chair,
1! pressure changes In the zest of your papls, {4) preseurs changas in your
vitows, (5) whethsr you Tea. your foel siipping to one side on the foot reat,
<, whether you feel yourself slipping to one side of the chalr. Eack of
“hege cues should bs csrefully antad., EBo no® slmplr be satlsfied witk a
seneral impressice of how your budy Tsals, bul pay ettenticn to each of these
sunp peparstely end specirfically., 1f yew do thie you alll be batter sble to
detact very sliglt +ti1l%s in your tody and to geuge wore accurately the in-
teniaity of the pressure aga'nst rouwr side. For erauple, your body tlli may,
te go glight that you will nat fesl any presegare agalnst your side, but hy
sbeenéing Lo your head, you may detect e very slight pressure there, 0Or,
i1 your feet are slipplng wackedly *tc one eglde you cen tell that you mast
v more tiiied then whan yoa only feel prossurs againat your head., So;
nien you sre determining 1hs paesitien of your boedy be gure to take note
rpecivleally of each ol tlo oazrts of your bady which we have listad as giving
~GU. caed ae to your pisition,

Yeop your eysza clased. Do vou have s feelinz ne 4> gtout whera the
tizal 18? Hcld up your Isft Lend naw end pleos It in ths verticel po-

g
511100,
{Babjact respondn,)

That's right, &89 you sse that not only csn you get the positlon of your
tody without visual aide, but onse you know your own position you can wery
serurately determipe where “ue vertlcsl 3s. Thus, wher you are tilted wiih
your ayss ciosed you do not losze your beavings with regard to the cutside
verld. You are eble to determlne very sanily how the —rertical snd horizantal
g8 of the envircornmen® ivo,
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proceeding, sure that subject feel again.
2. Fow procesd with the sscond demonstrat.ion which consists of showing

the subject that it 1s very easy to determine his body position in an upright

visual field.

Say to ths subjest: You have just sesen that 1t is very sasy to determine
your position when your eyes are closed, I would like to show you now that it
is even easier to do this when your eyes are open, provided that the box
around you is properly upright. That provision is important, bevause if ihe
environment is tilted, it becomes quite difficult to get your bearlngs, as
we shall aes,

lat us begin by considering your present pesitlon. You haves no diffi-
culty at all in deciding now thei you mre ereat because you do not feel any
pressure on elther side. Bul in eddition, becauze your eyes are open now,
you have another way of determining that you are straight -- nawely, you are
lined up with the upright box. Beocause you have this aextra visual help now,
it is ocasier to determine your peeltlon than when your eyes were closed,
even 1f you do not need thies extra help,

Would you close your eyes? (P11t gublect %o 199 L.) What is your po-

mition now?
(The subject replies.)

You see, thers ie po diffionlty at all. This is exactly what I did
to you before, - - the firat time I tllted you when your eyes were closed.
While you did not have any difficulty in gauging your pesition before, you
can probably do 1t even more exsatly mow. And that is because in addition
to feeling tilted, you look tiited. That 1s, your body loocks slightly off
to the left of the box.

{How %11t subjeect to 15% L.) What did I do to you then?
{The subject replies.)

This again is what I did before wshen your ayes wers olosed. As tefore
it was emsy to tell that I moved you a little bit more to the left, Except
thal now again, you not only feel more tilted, but you look more tilted,
in relation to the vertical-horizontal framework of the box.

30 you ses, lt's raeglly the vaslest thing in the world to get your bear-
ings when you are in an upright environment which you can see. The badily
cuss and the visual cues you get can together help you establish your po- -
#ition to withln = degres. All of this mst ms2em terribly obvious and elemen-
tary t¢ you, and actuslly it ie. Bub I esm showing this to ycu» as a basis for
comparison with whai we are golng to de¢ next,

Hell, ao far you havs séen that with your eyes closed, or with your ayes
open in an upright fisld, your bady alene can glwe you oompletaly adeguate
cuee for determining your pusition,
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day Lo the sabject. v will revazl STt Gn o onlk L ogeve you lest
sira. T ogald 1 et the efleel ol “he cer'? 7 -loclzontati fvarework of the
o il vient you afe in 19 30 gredt thet 10 even inflnuenzsg your Judgmpent
a0 year poditicn., Thues, If jou are v & il ed erviroanent, you get the
imirasslen that you are 2lited tue, Tlei s because, a8 1 seid, your bedy
1s noi only sopsthing you Teel, & Js &'t smometning you see. Just as ap
aprignt rod in & tilied ewvironwant leobe L1 Gad, 8o dues gour body look
tilted. And tecaves 1t looke wiliad o0 sve apt to judge thet 1t Ig $1lted,
3cLuelly disregavdinz tue facL sl U wme Tanl pertecily upright,

I wonid 3iks Lo ehow you hov an podygid T acnualiy lesks dn a tiltag
s leoarment.  (Hand the subject a »durb Jire aind 100 Lds oot Lo sumpena 1t
w1l fnpheocted to do oso.) Close vour 6708

'Titt_subject *o 13° I wnd the box 13 40° B.) Now cpen your eyea.
Hugpsn %he plumb line ditectL: in front of you. What 3z the position of
thv- plusb line?

(The sublact reniles.)

Kove the bottom of the 2ipne vatlld you think 1t 1s sireight. Rell,
s-vanlly that line was perfecily vertie.d originellyr, whan you flrat auc-
penvded 1t. The welght atieched tc the string is acled upon by gravity end
it s thersfore purllad straight dcwn, asking it verticsl. Now why doee 1%
leok so ilted 1f 1t 1s actasdliy stratignt? Obvicusiy 't hes to de with 14s
reisllon to the box, Now do you thlnk tha bix ls eireight or tilted?

{(The gibiest vepiiss.)

(If b suys it is strelght. says Actually 1t is t1lted tc the righi.)
Tiw.l, aven If you xnow thet the box 1o tilted, as you do¢ now it is atill the
cuire that the plumb line jlgcke t1lted, so your xnowledge about the puajtion
o the box 1s not tho laportznt thing, That means thel the tilited appesrance
of the plusb iine rust have nomething o do with its relsticr to the walls of
tho box. Specificaliy, the plumd is sut of line wiih the walls of tae bex,
anl becauas you tend to Judge tha direction of the plimb against the vertlcule
roe~lzortal axea of the box, if appears ciiied. To put il nore simply, becaunsu
tha plumb seems displaced to tke left ol the vertizal uxis cf the box, 1t ap-
pears tilted to the left. 4nd 1 repect again, you get this 1llusicn sven AF
you kncew perfectly well tlat the box ig tilted,

Xeep the plumb line suspended and 1 will show how it looks when lhe box
i3 avraight, (Straighten the box while tha aubject's syes remain open.' How
Livs plumb line appsara perfectly straight, even though we have naot done any-
thrng to it. Sc you szes the ajpesrano of ¢ line ~- eny llna -< depends on
the fremework agalust which 1t is viewed,

e
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Now getting back to the mattsr of your ltady, you got exactly ths sam: *

11luslon with your body as you get with the plumb line. 4nd you get it evin §

though in the case of your body you alao fesl 1te pocsition, where in the i

case of the plumb line, you do not. A

Let me show you that this 1s actuelly as., (Siralghten up the sublee} .’ “

You are sltting up nt“aight now gran't youl Well, closs your syes, (Now i

move the box tg 40° L and pove tha subject to 20° Y., gnd then bgok 4o 0%, } . “%
Open your eyes now and tell ms what your poasltion ia,

(The subject replies.) £

®all, actually, yoa are sittlag up perrfectiy straight, iust AS FOu Weru
before, You think you are tiltad because you look tilted., (If the subject

reports that he is ptraight, ssy to hims Many people in this position asy : :
they are tilted to the right. I[f you concentrete on the box, and forget

about your body, you can glso get the illusion that you are tilted to the
rightag As in the caae of the plurk line you examinzé before, you seen :
tilted in a direction opposifie to the tilt of the box, and for the same reaaon. =
Because you are displaced to the right of the vortleal of the box, you appear
tlited to the right, 5

Now close your eyea end we will iry aa::duursgtzl‘l.“é else, {(Tilt the room tgp 3
40° R gnd the subiert tg 20° R, srd then to 0 .3 Opea your eyes and tell e
me what your position ia now,

USR] . 1
RTINSO
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(The subject replies.) )

Well, actually you sre still sitiing vp streight. (Ur, AL the eublect
says he is straight, sey to him; Some people under this conditlon think they ]
are tilted to the left., If you concentrate on the box and forget about ycur K
body, you will ba able fo gat the illusion too.) It sesms to you that you. .
are tilted to tha laft, because yau are displucead to the left of ths rwer of L
the box. And notize again that you get this 1llusion even though you know j
that the box is tilted. That Ia bow compelling the ve:tical-horizontal Tiamae- "
wark of the envlironment you ars in zan bs.

Let me show yau sTme poTe. tlosu yono eyen, iggkgujgngg;mgxggga_ggg
411t subleet %o 15° 1. goine we bo_25° and then baek tn 159.) Open your ayes,
and tell me your position.

]

T

(The subject replies,}

. N . - '
P G L. B
LTS ST P

That’s right. fou are Liited wo ihe eft, HRemember this poeiltion, ap X
that you oan zompars it with ths position you will be in on the nextt trial. ‘it
Now close your eyes agein, (TAlu the box ¢ 409 FE gnd return _subjest to (9, o

then to 30° L and back %o 15° 1.5 Open your eyse. What ) your position

now?

{The sabject replies .’



LTe you more t1l%ied than before, or iese, or just shout the same?

{The subject replies. !

Actually you sre in exactly the same poeition you were in before. (If
the subject reports that hz is in the same positlon as before, say to him:
Manypscple in this situstion say that they are much more to the left than
they were before. If you concentrate on the box, and forget how your body
feels, you will be able to get this illusion too,} HNow the questirn is;
fhy do you get thiz 1llusion of thinking you are more tilted than you were
before? Before we enswer this, tell me what the position of the box is,

(The subjest replies.)

Actually it is tilted a good deal to the left. But whether you know
that it is t1lied or not, it is the case that your body is much more to
tbe left of the vertlcal axia of the box than 1t was bLefore., Before, you
were tiltad 15° to the left and the box was straight, so that you wers 15°
of f the vertical of the box, Now, you ate still tilted 15° to the left, but
the box 1s 40° to the right so that you are 55° of f the vertical of the box.
Becanse you appear so much further away from the upright of the box than you

'did before, you get the illusion that you are much more tilted. Of course,

1f you give careful attention to how your body fesls, you cen tell that you
avs in the same poaition now as you were in before, and in that way you can
avercome the 1llusion.

One more thing now, Close your eyes again, (Tilt the box to 40% L gnd

gubject to 15° L apain going up to 30%,) Open your eyes now and tell me
what your position is as compared with the poslition you were in Juet before.

Ae you more tilted, leass tilted, or tilted just about the samn?
(The subject repliss.)

Actually, you =are again in exactly thé same position, but you seem lesa
tilted beceuse of the present position cf the box. (If subject says he is
tilted as much as before, eay to him: Usually people foel leas tilted in
this positicn. If you sgaln concentrats cn the appearance of the box and
forget about your bedy, you can get this same impression.} That is, now
the box 1a even more tllted to the left than you are. Therefore in relsgtion

f t , You are actually displaced to the right., What I
wpean simply 1s that your vertical is to the right of the box's vertical.
Thls mekes you look to the right, though you feel to the left, The conse-
guence of this peculiar comblnation of visual and peatural cues is to make
you judge yourself as less tilted than you actually are.

If you concentrate very muck on the box, and forget about the sensatlons
from your body, you may actually get the 1llusion that you are leaning to the
right rather than the left. Try it, 4z I told you, we have many sublecta
#ho under this particular conditiorn say that they are tilted to the right,

In order to have themselver astraightemed they actually ask that they be moved
1o the left, with the result that they end up even more to the left then they
wors before. They think they srestraight when they look about lined up with



the box., The trouble with these people 1s that they are too strongly in-
fluenced by what they see and not emough by what they feel,

boX, )

You can see from what we have jvst done how lmportant the visual cue=
from the scens before you are in getting your bearings. To put the matter
in a nutshell, you tend to gsuge the position of something you must Judge
according to whether or not 1% "flis® the vertlcal-horizontal framewcrk of
the immediate enviropment. Iif it fits, you judge it to be upright, if 1t
does not, you judge it to be tilted. And as you have just seen, this ap=
plies oven to your own body. You can understand now why in the tslk I gave
you I stressed ego mmch the lmportance of not going by what you see in a
naive way. And why, to put it moro positively, it iz important to go by
what you feel. In theee situmtlons you will be very much misled 1f you do
what you always do, simply accep: the vertical of the scene before you as
the upright, and get your bearings socordirgly,

I think I can prove to you in partlecularly dramstic fashiom how strong-
ly your judgment of your own body position is determined hy what you see
around you. EKEeep your eyes open. ' B he bhox in N, from 4
t0 40° R.) What ip happening?

(The subject replisz.}

(Continue moving the box. If %he subjuet roporta self-movement ask
him to close hia eyee and tc report om what is happening., Than sek hiw
to open hie eyee.)

Aotually you were not moving at all, It was the boxr alone that was mov-
ing and you were perfactiy statiomery., (If the subjeot has s2ld that only
the box moved, may to him: Practicslly everybody gets ithe 1llusion undexr
these conditlons that hes le moving oppoelte to the direction 1a whkich the
box 1s moving, And you can sazily potu it too, 1f you forgat about your bodr
and concentrate on thes box. Partlcularly 1f ysu look at the bar in Jront
of you end the floor helow you will get thias imprasulon, Try it, (Then
tilt the box back snd forth from 40° T to 40° R.} Lot me ahow how it foels

when you do move. (Nog move suhiegt alone beok mrd forth from 40° R 4o 4CG° L.)

Did you feel anything like this beforas?
{The subjsct replies.)

You see there 1z guills a difference betlvesn vreel movement of youx boily
and the 1lluscry movement of your tody whileh ceours when the toxr turns around
Fou.

Well Uy pow. you should have no trouble at all in figuring out why you
get the iilusion thet yov are woving, when you zrz parfeotly statiomary. It
1s for the very eoms reasoz of courre that you think you are tilted when you
are sitting srect In ths tilted box. It is becauee when the box is moving,
your relation tc the box keopz ehinging., erd at each zomunt of the movemernt.
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you taud v Iwages your ewu position b rol.odor o Ui sxes of the tex
gy waoaa the box le tilted Lo thz ci-hf, rou pot the 11luas’on thet you

pra to the left. And as the tox Seepe go’ay o che right, you get the .-
Lugloa thad yeu e mwore «rd move U0 tre Laf't, 3o, since the box heepa
zolng to the righs, you get tha 1l1lusicn wact yor are nore and nore 1o the
tefi, So, sinee tha box kHeeps moving steadily, you get the ‘mpression of
moving ateadily yourself, In the cppoasite d'rection. In fecl, whep we do
this to some people, they toll g that the box did nct wove at all, and

that only thsy themaelves moved. I know thie is hard to bslleve, but it

is 8¢, Apd actually, 1f von try t¢ forgat abont your btody, and concentrate
sn the mwonn bafore you =epartieuviarly the post on your chelr and the floor
vnder you ==you may be eble te get it too. (Mcve the box from 40° L to 40°
k.) It occurs in thess people becauss they depend so much on the visusl en-
vironesnt In gatting thelr beerings, acrd so liitle upen what they feel in
chel: own ondies. They sccept tre vartleal~horlzonta’ framework as properly
vprisht et every peint in its movemant. Of courss, if you do that, then all
wha chernge Wetwesn yourscif and the ber mist be due 0 ycur own movement.

finet I have jusi sald maxes very cXeer what muat be come to avold this
ilugion of aslf-movement when the bHax 13 s+t v motlon, You must concene
trate on your bedy at everr, womsnt. Hoeld ou to your body, koisp ths "feell
27 your body eonstantly in mird. Reep asklag roureelf: Ie there any change
o eregsura in my todyr A T falling ¢ one gide? Am I pressing on ore
2ide ¢f the hesd rest, or on cno ¢lds oF ay sext? 7f you do nat feal eny
;wearure changes or any sildlirg In your szah; ihan ou kunow you are not
poving, no petier what yeu see. In other words, you vrst kesp your body
censations in mind at every moment, and ‘wt sliply "o tazh® youraelf tc *he
tox; s& it were. Remanber payticularly the differoucs in bow your body Jelt
when it was actually zavieg, sbd bow it Tolb slen 1% scxed Yo be moving due
to the 11laislon ereat2d o Sho seveusnt of the box,

let's try 1t, 113 weve the box mgaln. and while 1 am loirg it you
naep corceatrgiing on youwr body, watching o nartleularly for presgsurs
slem2es. "Look rigat throngh®" the front wall of ths Wws, s though it ware

w3t there. (Mave box from 26° L %a 0% A pmin.) Is ihe $llusion recucad
1 3“’?

(The subjcet rsplies.)

Of course, you ean p2o 1r most dranatiz fgebion thet this induced body
rnicvenent darvends ccuplstely uroi tae movetent of the bex, LI you Just close
vour eyes, That 1ir making 1t a liitle rldieculous, bul it is worth noting.
Try iIL for s momzni.

You 2ae here cgaein hov mich mara rellable cuee [lror your bedy are in
shegd situations. You sec too hew n naiva wmeritical polng ajorg with the
-leual enviconment cmn theow o off,

Lot me just sumaard s whet we have done to thls point. You have resn
firet of gl) that wher yoar syes are closad, you can get your bsaringe culte
‘parfectly. Through the cies {rom your Dody, yuu can gauge your own poeition,
and orce you kncw that you car eapily tell about whare the vertlosl 1a. TWe



have also seen that when ycur eyes ere open, and the box araund you ia
straight, you can agaln get your bearinga very easlly. In fact under
such conditions you can not only fesl how ruch you are tilted but you
can also gee how much you gre t11ted, by noting how much you are off the
vertical of the box.

Finally, we have seen that when you sre in a tilted fleld, you ean = - 3=
run into real diffiauilty, and this kind of situatlon thkecefore requires =~ ..
the greatest caution. The tilted field may have the effect of making =~ =~
your body appear tilied when 1t s straight, or cf appearing mere tilied
or less tilted when 1t is sctually tilted. In such & case, you must rely
upon your body and bz careful as tc what use you make cf visual cues,

Thia is the maia point that has emerged sc far. [nder all poseihle
conditions == when yoar eyea are cloaed, whern your eyes are open in a
tilted fleld, or when your eyes sare open in an upright fleld - your own
body gives you-an adsgaate and rellable basis for getting oriented.

4. In ihla pext demomatration, the subject 1s givan instructions iir Sl
Judging the angle of his own body tilt. E

Say lo the subjact: It might ba &n idea to taske n few minutes now o
show you juet what 1t Peels like to be tillted et variouu angles, If you
learr jast what a 10° ti1t feels like, what a 20% tilt fasls like, and ao
on, it w11l undoutteiiy help you to coms to a more correct decision. -1t
should be helpful not only in terrg of getting the "feelliag" of thiese dif-
ferent positions, but nlso in terms of Beeirg how muech you are amsy from .
the vertlcal of the box in each of these poeitions. Let'e do the follow- © -~
ings I will tilt you at different angloa, ard tell you just what these S
angles are. Then, when you think jou have learned then well enough; 1 . SRS

T

E2
will put you in different positions, end you will tell me at what argle R &
you are. 7 ‘*ﬂygi

Close your eyes new. (Tilt spbieet to 10° 1.;) Open them, You are o
now tilted 10% to the left. Notice that thls is a very mild tilt, and jé
does not Invoive any greal presurs againei your side, 218c look at the j§
box, and notlce that ycu are not very mrch avay frow the vertical of the e

box which is wtralght. MNow coapare thia with a really large tilt. Cleee . .~ "
your eyes. (P11t suhject to 40° L,) Open your eyee., You are now tilted -
40° to the left. Note how very much groater the premsurs agalnsgt your
side is nor. Also, looking at the box, you 2an see thaet you are & good
deal away from its var‘icel. Try to rcuscbee this for later uee. Try

to vemember particularly row ver, nuch tilted yov feel whizn you are sff

.
Fr

41 %
!,
i3

'{-fn‘;m
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the vertlicanl of the box by thilg amount. Yov car realize for the fTuture, el
that if you ever see your bady displaced froam the vertical uf the box e
by this amuunt and you do not feel wa tilted as Jou do now, then the box L
must be tilted thes oiher way, -7
. ‘.2;?@

Let'le continse., Tun firgt 1 will makus you stralghi to got over the P
effacts of being tilted, (Stridghten the aublsch, end after s litile’ %
i

“ HETLRN
LAl
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- podle, 11t subiset ic 20° H.) Mper. g eyss. How you are iilted 20°

to the right, Cab you feal the difference heilween this amount of tilt and
tho iwo previous positiona? Notice pertlicularly how the box looks in re=
lation t¢ you-=1r other words by how much you are away from the vertical
of the upright box when you are tilted 20°, If in the future, you fwel
tilted by sbout this smount, but the box locke further away from you than
it i3 now, then the box-muat bo tilted tha cther way. In other words, you

‘must learn to assocliate a certain amount of felt tilt #ith a certaln amount

of geen displacement of the bax.

Close your syes egain. {(Maks g ;
) How you are o tilted 30 to the righto Taka a
, moment to compare this with the other thres positions you were in, Remember
both how it feels and how 1t looks, Clone your gyeo agein, (_ixﬂiﬁh§£n_19ﬁ
et _gn or _E : 3, ti] s 0- L,) Now you are 30Y to
the laft, In othsr worde yon nre tilted by the same amount as befars, but
to the other side. Observe this position for a goment, (
t

¥gke the sgblect
) Open your eyes, You

- gre now 209 1o the left. Before you were tilted to the right by this same
gnauntq Observe how tilted yau fae) and how the box looks in relation to

) -

m rrm thi. pOBitiono '-' B 6 3 ] 3 ] 3
31;;_9;;_;g_gggaa,) Fow you are 40' to the right Remember how vury marked
“he pressure agailnat your body is here. In fact you almost feel as if you
?ra going to fall out. Also remamber how nuch the box is away from you,
Manke ayk stralc ] je . You are

I hawe shown yon some of the major posltions. Now let us ses if you

¢ 7 oan identify them when you are placed in these positions. I will t1lt ycu

while your eyes are closed. Then you will open your eyes, and tell me
" which way you are tilted, and by how mauy degrees.

.' ‘ - ,I ;
R, Correct ths 5ubject if bhe makea an error, and re-do
that poaitiom 2t the ead of the series.)

_If you remember how you felt in esch of these positions, and bow the

} upright box looked to you in each of them, you will have specific informa-

- tion that will be vary useful to you when you are tested later. Remember,
“1f the box 1s Further away from you than it should be for the amount of tilt
-you feel, then the box cemnot be straight.

In the future, whenever you are tilted, try to determine your position
speclficially in terms of degrees of tilt.

- T, i
B T S




IZT, Third Seesion = Fartner T.gining in Appsratug

i
oy

5. In thiep next demonetraticn the subjeet 1s glvea specifis trajninp
in makdng his <2hialr ptraight.

Say to the subject: Before going ahuwed, lei ze review very brieflf #
what you have lesarned so far, Firat, you have learnad that with your ag&&?'
closed, with your eyes open and the box upright, or with your eyes open afed’
the box tilted, your body provides you with adequate and reliable cues for
getting your beayinguo You have learned too that when the box sround you is =28
tilted; 1t influsnces the gppegrepnce of your body, This may create the il= ~Aa'
lusica that your positlon is different from what it really is and may lead ;
to an incorrect judgmernt, For this reseon, it 1s importent that you get ;5‘:eﬂu'
your bearings on the busis of hov your body fgelg rather than on the bssis #§§§
of how your body ladlig, or on the hesiu of how the box looks. Finally, W
taaght you Just whal 1v feels 1llke to be tilted at various angles, and how
the box sheuld ook “n you when you are at edeh of there angles.

Now let us go atend. The apeelfis nrchilem we nust tackle next is tkia. :; ;
Juslt how should you pruceed when given the tnsk of making your own cheir '?th
stralght? 1In light of everything wz heve ssid, “he most important’ thing te = g
do in order <o make a corract jucgizent is to emphaaize tre oues from your i
body ancd miuimize the cuee from the box. W¥ell, how cen you do thet? My od- S S
viem 1s that when you muet strsiphien the ohair, the first taing to do upin . +%
openlng your eyes at the beginring of eacn trial is to reetrlet your view @-
to your own body, and not leck at the hox, Lo not permit yourself even a -
glimpse of the box, For thul may be encugh to throw you off, If you do
not look et ilw box, you will naturslly rot o influenced by it, and in )
addltion you will bz alle t¢ zive <ho tnlles? attenticr lo your own body, = .
Onze you have slone iils,. looking st the Low 4311 mot throw you oif, (Rge <
mamoer, by the way, that even theugr yoar job is to meke the chair slone
ptraight, you ~2annot awoid lockling gt b tor., Thaet ie tacsnuse when yonu
taks the test, you masi report on whriler the Lox moves while your zhalr
is being straizhtened.): i

So, when your trek 1s to straigiten ihe chaiw, the first thing to de

et the beginning of the trisl 1s to pet your bearings cn the hazls of yowr .

bady alons, Thare iz asecther thing which 1s egually Impertani, Onee yeu . -
have made your dsciston eiick to $t. You aust dc this, tecause, as you a¥-- %
ready tnow, wien you look at the box your impression ahuut your position T

may be changad due %o ths appearence of your nody in the tilted box, There'’ c;;
is ptil1l wnobher paint to remandr, Sincs seeing your body agalnst the baeks - @gl,
grouni of thz hox rar rause 1t te lopk we 1€ it has a different positlon ‘pom 2175
¥aal y»1 feel, Lheres 1oy o & cortiict -aiwe s what you Feel and whal yeou :
see, N enevs chece 10 such s condlicl. go by owhat you Yeel aud not By waat o
Foa sead, )

Glwe your masn wneertlon vo bWw tkings you feel lp your bedy., Thus, -
wulle you ure belyp strsipghtened. wilice particularly whether the pressure -
on tha slde fc #idch ywu ere tlltei is Jimonisting as you move. When you -
fael that Lhe prassure on koth sice s of yoar body L8 ecuzl, you will kmow ..
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-5.° pressure is begimning to bulld o oo *¥at slue, you will know you have been
:“;-H moved too far and must go baoke - '

= There is ore fiual thlng to be noted whon your ehalr is belng stralght-
“ensd, particularly if you mant to make your judgments fairly ascurate. When
“wour chair is upright in the tilted box, snd you suffer the illusion that
‘3w gou are tilted opposite to the box, thers is actually & tendency for you to
"M—{c”prans your body involuntarily toward the alde to which you appear tilted.
s+ ~This may orsate prosasure sgeinst one side of your body which ls ndt due to

% - your falliag over to that side, but o your pressing against that side, If
¥y, this ocours, you will of course try %o compensate for this pressurs which you
%;;_ ars yourself cresting, and thersfore your determinmtions will be off. Cou~
e ' mequently, when you are straightening your chair and think you are about

‘. atradght, you ought %o wiggle about in your seat a 1ittle before making your
% Tinal decision, If you do this, you will) prohebly get rid of this tendency

¥ to pross your body to one aide, and your declalon @#ill be & more aecurate one.

How let's mee- how acourat ely you cun pede yguraclf srect, Remember all
2 -these points I have been talking about.,

%50 Tnie La what we will do. Do you ses those two blue knobs on the post,
mgéi i front of you?! The knob on the left controls the chair, By pushing that

i3;- _¥lob to the left, you can meke ths ohsir go to the left; by pushing it to

J&% the right, you can make the chalr go to the right. When you releass the imab,
Ao the chalr will automatioslly sltop at the positlion 1t 38 in, There is cne

{fbreﬂlution; when you push the kncb, move 1t rapldly and .s far as it will

- ~go. Now I wiil change the position of the chalr, and the box whils your

ok ,"'iyea are clossd, and when you open your eyos, you will make the chair

W ’E—*‘aieht

r

411 right; elosa your eyss now, (EMMLLMQ_.M&
o g E __h) Remomber vhan you oper your eyas. concentra*s on your body bafore
%etokinj; at the box. Don't look at the box at all but restrict your gaze to
L W body. Open your ayea. Make the o_hdir straight whenever you are reedy,

. L If the aub:]eot is olf by any amount, ssy to him: e there now no differ-
‘*anee in pressure beiween the two sldes of your body? JIf he says thers is not,
;.o to him: Dook down-et your body end avoid looking at the box, end cheek
“aghin. Wiggle about in your seat sgain, as I told you to, Is there mo dif-
.~ foreroe in pressurs? If the subleot atill says no, say to him: Clome your
&yes apd try it. Allow the subject to rumain with eyes closed for a little
sw¥hlle to epable him %o overcome the effects of the tilted fleld, If the sub~
“ent now detecta tilt Jn his body, tell him to ~make himself straight.

.. - DBefore prnoeadingT say to the eubjeat: Did you keep your eyes open

==L, ¥hile the chair was baing straightened? Remsmber, you have to do thle be-

- euge when you take the test, you must motice whether the box moves at all

% ¥hile your chalr is being straightened., If you do not repart movement of the
- bax when 1t takes place, you will lose aradit on the test. It would hardly be
i worthwhile giving you all thls tralning, if you then do pomething which makes
=7 you lose credit elpewhere, thareby cancelling thes gain. You must learn to

f-{:;y;m sr'e st.raight.o- 1t yon begin 4o f5l1 ovep ho the other side, and find that

it e 1
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adjuet the cheir under the same corndltions that obtain during the tost., Ig.
octker wordés, you must lesrn to make yourself stralght co“rectly, while lﬂdk$‘
ing st the box g2t tha same time, S

Glose your eyes again. (Now gdjust gublect to 209 R and the box EQEE
R,) Cpan your eyes and make yourself straight, If bhe scubject is off in kie
final adjustment, repsat the abore pro:edure.

ing conditions:

1. (Sublect 159 L, Sox 302 L)
2. (Spoiest 15° R, sox (2)
3. {cubjezt Q°, box 40° L)
4: (gublest 15° L, Doz 357 1)
If the subject has continaed diffienlty in malting kimself

with him the specific pressure cuoes that he mey use, Have him analyze e&ch‘gfﬁu}
them during the mctual- operation. '

(Straighten the gubfect gnd the box,)

You are now sble to determine your own position guite well, and you &r&”
able to meke ycurself straight regardless of the pesition of the hox. ;

6. In the next demonstratioss, the cublect 1ls given specific traininga'f”"3:1
in adjusting tle box. -

Say to the subjeci: The next proolem is to see whether you can maks use ot
of what you have lesrmed, if your ieze i to weke the box straight rather th&hﬁ%ﬁ’
the chalr. Actuelly, this involves taxling the problem one Etep further, =~ . =
When you make the chalr atraight, ycu a3inply heve to detesmire your own pan‘f”f
altion. Wher you rwst mske the Lox gtralght, horever, then in additlon to .
determining your owr positlon, yoa must use your krowlsdge sbout your po-
sltion to determine the position of tho hox. In both instancss, cues from .
your body play a certral role, !g o

Let us go into tha »roblen of box-adjustment mora specifically. Perhapa 1?‘
the beat thing to de would be io £relyme the various relations that way exist: “
between yoursell enu the mox. Let vs conalder 81k of che poesibilities:: -'?@
First, you may be stvaight, wiith ths box aloo straight, or with the hox tlltc@gif&
to the left or tilted to the right. Or, you mey be tiltad with the Sox in ,z;-
any of the followlng positions: 1., <ths box mey be tiltedes much as you ara, i
2. the box may be tilted lsas theu you ar3; 3. the oz may.-be-straight; o&

4o *be box may be 1llied che rbuer may, Let ue comslider each of thase pos-'., i&?

3F
A

gibilities furihor,




- % would bs best to begin with the simplesi ast-up -= the one we havw
" -‘now, where you are straight. HNow knowlng that you are straight, you alsc
know, even before you lock at the box, that if the box i1s to be straight

* 1ta vertical must be lined with you., If it ia, as the cass is now, the
“box 12 straight, If 4t is not, the box must be tilted, and to make it
“atraight 1s a very simple matter ~- you justhave to move the box umtil it
7 1s linsd with you., Iet's try it. Closs your eyes.

.5° L and baok o 0°,)

Lt Open your eyes, and before loocking at the box, deoclde what your position
Ygze 13, Think dn terms of degrees of tilt, What 1s your position?

(The subjeot replies.)

_ Now do you know where the verticel axis of the box should be if the box
19 4o be atraight?

(The subjeet replies.’

Now w,zﬁmﬁlem ies to decide whioh way the box ia displaced.
&g;: o " s :
R I would like to make a suggestion here, When you have to decide which
"7‘1% ¥4y ths box is diaplaced; compare your body with some single prominent ver=-
*“% ioal on the front wall of the box -- for example, one of the sides of the
. . _pquare on the wall directly in front of you, or one of the white lines on
iz ‘either slde of the front wall, Once you know your position it is sasy to
-Géelde whether the verticel you plck is displeced to the left of you, to
““ihe vight of you, or is actuslly straight with you. In other worde, in

J.

Q%b . Gecidlng sbout the position of the “ox in relation to youraelf, instesd of
@w comparing your body with the whols of the box, chooss some single prominent
%% virticsl an the front well of the box to compare it Iith.,

R

Do that now, Which way 1g the pox tilted in relation to you?
(The subject replios.,)

2 That weans thet to meke the box ntraigh‘t. you must move it to ths right,
-"_'_j 1 will now move the box, and you tell me when to stop.

{Move

. That was pretty easy, amid the probdlem is exactly the same of course, when
. - the box is to the right of you, instead of to the left, a8 it was just now.
..-The important thing is that when you are straight, the box must be lined up
§ with yon to bs straight.

A

Now let us consider anotber possibility. let us take up the more diffi-
“nult situation, where vou sra tilted. Though 4t 1s more difficult, the stepe
““zou tgke are exactly the same. You firat determine your own position, dis-
s - ragarding the box. Then you decide whers the box should be if it 1a to be
BT straight, Then you look at the box, and determine where it actually is, and
TwEl - Af 3% 1m ot stralght, how 1t should be moved,
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Close your eyes now, and we will +ry I1t.

(Move the tox to 20° R and the dublect to 20° R.)

Open your eyeg. Determine your position in terms of which xay you arp
tilted, and by how many degrecs.

(The subject replies.) |
Fow lock at the box and tell me what its position 1s-in relation to Fbu”'lﬂ‘v
(The aubject replies.) :

Actually ycu are titled 20° to the right. Here you have a situation | -
in which you are tilted and the box is lined up with youn, Therefare, you -
know at once that the box must be tilted, It must be tilted even 1f it
should look stralght to you. Now do you know which way you ahould move tne
box and by sbout how much to make it airalght?

(The sublect replies.)

To be straight, the box musty t» displeced from you by ae much as you
are tilted, In other words, if you think ycu are tilted about 20° to the
right, the box must bs twenty degress (207) to the left of you to te
etraight, I will mova the bex nowe Tell me when it is straight.

(ggxé the box.)

If the subJect doszs well, proseed to the next domenstration. If he;dcﬁl¥:‘i5
poorly, question him as ic whav h3 went by in adjusting the box the wey he .
did, and make aparopriate suggestiona for luprovement.

Now let us cornsldar auother pos3ibilitly which may arise when yoo aro aedi
t1lted. Close your eyes. o y

(Ti)lt_the box te 302 L and the_subjest to 13° L.)

Cpen your eyes, and without looking at the box decide which way you are
tilted end by about how many degrees. Ehat did you declde

(The subject replies.)

Actually you ara 2ilted 15° 43> the left, Now figure out about where
the verticel of “he box should be Fur the boxw wo be stralghi., Look at the

bex, la it where it should be in arder t» be atraight? Compare the position fﬁu¥

o

of your body witi the vertical on the ¥all, and decide which way the box is

(The subjeci replisa.,

‘Hare youa have a situeilea wherz the box is <llied mure than you are,
Of course, if the bex 1z displaced aore than you:s bedy, end your body ie




L1lted, the box cpnnot be straight. Yot omly that, to be made: at.raﬂ.ght 1

must be moved past the point wheze it ia Jn line with your body, bedause
when it is in line with your Iy it 1s still tilted. Once the box is past
your body it becomes a matter of moving 1% uvntil it la displaeced from you by
about ag much as you are tilted. Try it. I will move the box wmtil you
think 1t is stralght, ’ . )

(Hove the box.)

(Again, if the subject does pocrly, cuestion him concerning the baais
c¢f hia declsion, and make appropriate sugpestions for improvemant.)

To this point we have conglderad the following posslbilitiess {1) Where

< you are sitting up straight, Then yov must simply line up the box with your
. body, (2) Where you are tilted and tke box is lined up with you, Then you
. wust move the box away from youreelf bty as much as you feel tiltad. (3)

¥here you are tilted and the box is even more tilted than you ares to the same

elde. Then you must move the box past your body, and again displate it from

you by as mack as you ars tilted,

Rom we come to the kind of aitustlon which 1s most difficult of all -«
where you are tilted and the box is in a direction opposite to you. For
example, you are to the left and the box la soméwhere to the right of you.
Tt 1 most difficult, because when this occurs there are several possibili-
tles. Flrst, there is the posslibility that the box ig lees tilted than you
ere, but 1s stlll not streight. In other wcrds, it is tilted 1n the same

¢, |, tirection as you ave, but oot as much. For example, you are 30° tc the left
;. ~gnd the box is only 20° to the left. Or second, it nay be that the box is.
«‘g % getuslly straight. Or third, 1t may be that the box is opposite to you by

such a e amount that 1t ia actually tilted the other way. For example:

- you are 30° to the left and the box is 30° to the right, let us say. Let

ne shol Jou.
(1_;,1 tha sublect by 30° L end place the box-guccessively gt 20° L,

Row in ell these cages, the box is opp051t;e to you, But the queation

" ‘is, how much of the difference beiwesn yourself and the box is due to your

being tilted and how much is due to the box being tilted? It may be that
coly you are tilted. It may be that you are tilted, and the box is tilted
some In the same direction you are, Or 1t mgy be tht,t you are tilted, and
the box is also tilted, but in an opposite direction. FKow in order to de-

- vide which 1s aotually the caee, you've got to know Just what your position

is. For ezample, if the box is away from you by 30°, let us say, you have

" 30 decide whether this 30° difference is due to_the fact that you are tilted
" 309 the box being straight., Or whether the 20° difference 1s due to the .

fact that you are tilted 50° let us say; and the box by 20° in the sane
direction. In such a omse toc there would be a difference of 30° between

“yourself and the box, Cr it way be that the 309 difference results from the

fact that you are tllted only 10° to the left, let us ey, and the box 1s

_tilted 209 the other way, to the right. Here again, the difference is 30“,

.
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-are tilted by 30% and the box by 207, TYou feel more tilted now than you

Eow actuslly, vou have a very good basls fer declding which is the cose -"'ﬁé
you can tell from your own body. You ean tell by uhich of theee smourite you ¢ ;ﬁ
are most nearly tilted: by 50°, by 30°, or by only 10°.

Let me show you the three pcsitions we have been spesking about.

(711 the guplect 30° 1,)
elZ 2

How you ere tilted uy 30° ard the box is straight, s0 that there is o b
30° difference botween you end thre 2o0x. 5ot me show you the next position,. : %
- i

{Ti1t, t= subject to 0% L exd the tox to 20° L.)

Again thore 23 20% difforence betwesn you, vut now 1t'z beceuss you

d1d befors, and aince whe box is romevad froa you by the zame smourt ss hoe
fore, 1t must be wilted tec. In other words, the box is no* far emough wway - .

from you to bs atraleghi. Fipally, i¢t ze show you the third pesiticn, ;:?
. R S

B

(Now_tilt the box to 20% k gnd ihe_subises 2o 10° L.) IR e 2
LTl

Agnin thera iz o 309 ¢iff grence betwesn you and the tox, but now it : .
the result of the bux being 20° to the right, end your peing 10° to tie 1 ft. .
You can feel ‘he difference belwcen this situstion end the other two. Ha's =;%
you feel much less +llied. You can tell that all of the 30° diffecence o
between yourself and ile box cannct be due to your bteing tilted slons, be*auﬂa
you do nol fasl tilted as much as 30°, ‘

.
»u.‘-ufi:

You swe Loat In Lhase aituavlions, ®heve the box ard you are in oppcsita,,y("
dirsctigny, the only way you com tell whether you alone are tilted, or
whather the box le alsc tilted, is by weamne of youwr body. The thing te 4«
18 to detornine your om poaitlon Tirei. OUnee you know by how much you ace
tiltad, you con docile thet the box is over by auch an amcunt that 1t mns
be tilted too, 1o your divecilor; sv thet it mus. be swrailght, or thei it
must be tilied, iu a dirsction sppozite to yourself,

1 would "ike 1o give you a periicularly streilking 1liustration of a o t-
ustlen where you gnd the box sre goposite, and where you ean quickly tell
fron the posl:ilen of your body Lhal the Lox cannot be straight, Cloee your”
eyes. (Now tilt the aublect 7 20°. L asd tho bor to 7¢° R,) Open your eses,

Sy L

and tell me your posivion and the position of the box.

(Ths sutiset zepi e8]

Here you are retusily gt right angles (o the box. In other worla; zou
are parallel with the {leer, For the Lo to bz ziraight, you would actuaily
have to be lylmg {ia® aa pour sido. JL ather words, you would have to be :
tilted et an angle of 907, if o1l of {he d1ffersaces betuween youreslf and the -
box, were dus tc your belug tilted. htﬂ?“@?, el-ce you 4o not feel ithat .iuch
£1dted =~ In Lot 1 you pay clasc atiantlon to your beody cass, you will find
that yoo fasl only s ixnily t10ted. 1% maet e ozt the box is alec t1ltod,

ADE i Yor matt e e Loy 20t test, Lituelly you are tilted by

= A =




a0 4 ine left, aud tua box by 707 wo Gim right. Su jou ses, wienever the L
.. bon ic cpposite to you, you cai tell fran yoar o position what the pesitlon B
. of the box must be, ' R, -

Let us see how well you ¢in do ia a Jew of ?hese aitu.&iona, lhtr. you and
_ ti’%e box are opposite, Close your eyes. (T
. t0_30% R.) Open your eyes, Decide on your position in termg of dogres=s Df

t21t and then decide on the positlon of the box from ihat. , o
. The subject replias.} ;;

I will now move the box until you think it ia straight, Tell me wren s

to utono (Move the box,) (If the subjeet is off a good deal, question him -
az to the basis of hils judgment, snd make appropriate suggestlons, } .§§

Just now, the box was opposite to ynu, dut still tilied aome, 'Iet us -

t:y another situation. Close yowr eyes. (Now tilt .the syb
_ page_the box gtraight,) Open your eyez., What 1s your position end the po-
gition of the box? '

(The subject replies.)

B {If the subject falls to say the box is straight, £ind out the Basis of

NES - dacision and make suggestions.) Fere again the box was opposlie.to you -~
B “ttal is, you were tilted to the right, snd the bhox wam to the left of yeu, N
But this time the box was straight. You could tell that it had to be about Rt
- -gtraight, since you felt only somewhat tilted, and the box waa not wery mich S5
.o .- to the left of you. If it had been very muoh to the left of you, for example, o
tm- Cyou could judge that it must actually be tilted to the left. T e

Lat us try atill ancther situation. Closs your eyes. (Hgw tilt the box

t- 406 L _and the subject to 15° R,) Open your eyes. Decide on your position Cer ok
a~d then the position of the box, What are they? - - T

{ The subject replies.)

How, not only is the box oway from you, but 1t 1s actually tllted in a X
direcilon opposite to you. There ls a Vary large difference betwsen yourself s
- &r¢ the box, and since you feel only slightly tilted, you can tell that the .

_-boz must sctually be tilted the other way, It cortainly caanot be that all ° o
©of tha difference between yourmelf and the -box ia due to your owm tilt, afnee . .~
;- thet would mean that you are tilted a very great deel. I will mova the box )
w7 pow and you tell me when 1t is straight. (Move the box,) o s

- Let us gee now how well you can do by yournelf at making the hox atraight. - .5y
© I w1l give you 2ll of the box-chair combinptions we spokes about 0 far. I . = %
wili set the box and the chair in a glven position whilas your eyse are clomed, - '~¥§
. ard then you will open your eyes and make the box straight by manipulating the . !
= right~hand knob on the pest in froat of you. If you turn that knod to the left,

" tha “ox will move to the left; -if you turn it to the right, the box uill move

iobe the right.
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Lst me repeat. {inally, that tos first “hing to do when you open your
eves 1.3 to restrict ycur view %o your own boly and decide what your positlon -
150 Think actually in terms of Gegrees of tilt., Then decide where the bax: 1;]
should be if 1% 18 t- te straight. After thai, look at the box, and see .
whother it 1s where 1% ghouid be For it to be ntraighto Datermine the rela=
tion of the box %o yourself by cowmparing your body with the vertical line on
the front wall of the tox. If the box is not stralght, move it away from
you by as much sa you think you are tl1lted. Remember, don't let the positionm;-
of the box influence your judgment of your position. While making tke box - *
straight, remember your body a. every moment. Avoid golng by appearancas.

Now present the subject with the following settilings:

2, Sybiect ° R
3. Subfeet 2%° B, box 30° B,
4~ Subiest 30° L, box erect.

5. Subject 25° R,_Qq;_lio R,
6. Subject 15° R, box 40° L

Again, 1f the subject 'a off, maks aeppropriate puggestlons.

Te  Summary:

Let me spuamma: 1zo very orisfly what ®we havd been paylng and dolng 1 thepe ;L
tralning sesslions.,

The aost impcrtan” point Yo remerier is that 1a these eltuatliopa yeov
body gives you the only adsgquaie basie for criemtation. Since the vertical-~
horizontal framawork o+ the particular environmen! you are im =- that is the--
ber. - - msy be tilted, you cannot orlent Ly that as you normally do. 1n fact,
going by what you ass can throw you ofi so tadly that It may even lead yuu to
misjudge your cwn pesitlon, as you have seen, So what you must do is to o .
by what you fuel, nct by what you sse, You must adopt what we have cslled & - 7%a
body-conscions attitude, You uust bs amars of the position of your body at =~
every moment. and not allow yourself tou be taken im by what you see. BRe -
analytical, Don't eimpiy go by appearances. Don't sccept something becsose i
it loocks "all right.” )

Rerardlees of whether your task i1s to straighten ihe chalr or to
straighten the bow, the First thing to do 18 to get your own bearings., In
otber words. datermlins whether you are straight or tilted, =and 1f tilted,
which way snd by Lok wach. Try to think In terms of degrees of tiits. Get
your posltlor as socn 13 you open your eyes. Do it by paying attentlon to
prassure differsnces fa your bhady. Iu order not to be influenced by the box
in making thle Judguent avold leuking at the box at all until you have ca~ S
terrined yowr poeidion  Gure «co have meids a Jodgoent about your pesitlon; %
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'5_', stick to 1t. When you louvk et the box, It is very apt to chapge your im-
%1 pression of your position. This is probably ac illusion oreated by the ap-
;- pearandce of your body in & tilted field, Avold this illusion by stlcking to
- your criginal de=islon.
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Once you have ‘devided upon your positlon, !t is an easy matter to make
. yourself straight., Juat have yourself moved until you no longer feel any
%" difference in pressure between the two sldes of your body. As soon as the
preasurs on one side disappeara, you willl know you are about straight, even
1f you look tilted. If there is ever a conflict botween what you feel and
- whbet you see, go by what you feel, Finally, for a more accurate deocision,
wiggle about ln your seat & bit whenn you think you are about strelght.

T
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Row 1f instead of just making yourself straight, your job le to make the
n¥ ' hox straight, do ths meme thing. Determine your position before you look at
" “the box, and decide just where the box should be if it is to be straight,
Then look at the box and determine where it 1a in reletion to you, We have
%! glready considered all of the posaible relstions between yourself and the
L~ tox. If you are stralght, then you zimply lime up the box with your dody.
ie o If you are tilted, the box should be moved away from you toward the eenter by
«%.. m# much as you feel yourself to be tilted. While stralghtening the box, re-
< tainm constant awereness of your position, Do mot forget about your body for
= ‘an instant, or you are apt to be excessively influenced by what you see. It
is partlcularly important that you keep attending to your body when you are
. gtraightening the box, for straightening the box is a visual Job, and you
¥ .. are therefore very apt to be too much influenced by visual factors.

: The key point is thet you must remain aware of your body at every in-
etabht and use your body to get and to keep your bearinge.

Now when you are tested again, you will of sourse have to make your de-
&% clsions quickly ~= you will not have as much time to make up your mind as
c="; you have had here, while I have been training yon, But actually, if you do
#.:-the things I have been telling you, you should be able to make youwr decisions
e - goiekly.

There is one final thing ebout which I want to caution you. When we
- tell some people mot to go by what they see in these siiuations, they develop
a tendency to overcompensate., ¥Yor example, in the dark room, in order not
:to be taken in by the lumincus frame, they send the rod toe far agajnst the
S5 I'rame, That is, thsy try s0 hard not 10 line up the rod with the frame, which
" 1s their natural tendency ever when they know the frame is tilted, that they
* wove the rod away from the frame, but much too far. In the apparatus you are
.~ in now, thuy show similar kinds of overocmpensation. For example, when they
< “ware tilted, and knew that the box must be moved in a direction opposite to
them, they moved it too far. The result 1s that instead of making the box
atraight, they tilt it the other way. That is no improvement, for being off
one way 1s no better than being off the oiher way. Another kind of overcom=
“.%  vensation they show here involves such great susplcion about the box, that
<+ they will never belleve it mctuslly la straight, even if they bave figured out
;-that 1% 18 stralght, and it locks stralght to thea,
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fou must Learr o guard agsinsy such overcompensation for it will aske
g poor score.

r In this tisinlng you have leen c¢atiiang, it has probably not been pos-

sible to change tae vay things feel to yjou or lusk to you. What we have .
trised to do has been to make 1it. szsisr for you to figurs out just how {e¢
interpret what you fesl and what you see. For example, It 1s not possiblas
to meke you see as tilted a room whioh you sse as straight., dut 1t is
posailble to engble you to figure out tnat though appearing straight to youv
the room must actually be tilted, Wo heve tried to tesch you how to analyse
and separate what you feel and what you ses, ln a very specific way, and ws
have zlso tried to teach you how to integrate the things you feel and the
things you see. ' Such learning is particulsrly useful when what you fasl
and what you aes seem to contradlet eash other.

He have gleo tried to teash you when you may go by what rou see end when
you m3y not go by what you sge. If whet you see does not fit what you have
figured out on the bazis of yow body sensations, then you cannot go by what .
you see, However, i1 is all right to . go by what sou pee, 1f you have figured
out that what you ses ls gll) right. For example, 1f the box or frame lock: -
stredght, and you hava also remsoned sul. from wkat you fesl that it ia
atralght, then 1t 1s cntirely safe to go by wrhat you see. Should you, undsr
such conditions, have the task of weking the rod stralght, you may safely
line 3t up with the *ox or the fraws, ¥his, of course, could make your jo»
vastly easler thsr wocking indireetly through your body esch time,

We have concertrated in this wralning op the apparatus you ave in nmow, . .-.
You :an easlly sea, howaver, thuat overythlug we have said and done Epplieﬁ o
10 all the situations you have Lee: In, for In #1 of them you really are
faced wit): the =mame problem: nuwely, to lntegrate what you foel and what
you s@e in order to detau mine wliere thy vertical ond horizontal are. At
times, you may bave to make the rod sircight, at other Limes yov may have
to make your own chair atraight, end n* Btill obthor timas you may have to
make the box arcund yon stralghi. Fui in every instance, whst you do re-
quires that you know where the vertical and horizontal are. And this in
turn involves making mome unse ¥ whet you see and what you fesl. When you
are tested in any of these situations, slvays remomber the things we have
saiG kers. You can see how very specifically the information you have ob-
talned hers apnlies to the dark room, for exmuple. There you have ths -
lumincus freme corresponding o the box, and you mush use your body aenaations
to determine the pealting of the rad.,

Vo will test you furlber iv these sltnations end on the basla of your
per{ormence in then, #: will Ye abls tu dewssminw row effeative all thie
training bas been.
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