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ABSTRACT

A STUDY OF TNE EFFECIS OF FOUR BODY POSITIONS
OM THE VISUAL PERCEPTION QF VERTICALITY
IN TME APPARENT FRONTAL PLANE

by Richard F. Haines

Previous studies have dealt with the lateral or side-to-side
tilt of the body while administering a perceptual test of vertical-
ity. This body tilt seemed to effect the positien of an illuminated
rod vhen adjusted to the subjective vertical. The present study
tilted Ss forward and backward vhile administering the perceptual
test. The test consisted of placing the rod so that both ends of
it were equal distance from S. The four body tilts that were used
vere: (1) that tilt giving vision 10° below the horisontal, (2)
that tilt giving herizental line of sight, (3) that tilt giving
vision 10° abeve the horisontal and, (4) that t1lt giving vision

45° above the horizontal.

Another variable was studied in this experiment. This was
the effect of the initial position of the stimulus red on its
final position. This variable wvas systematically studied by admin-
istering different initial red positioms te S while he reclined in
a contour chair that could be tilted into the above four degrees

of tilt.

Twenty two of the twenty feur Ss were voluateers from begin-
ning psychology classes at M. 8. U. during the summer term. Twelve
vere male and tvelve female. Each S adjusted the rod te the subd-

jective vertiecal himself. The true vertical was a plumd line,
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vhen 8 was in the 0% tilt pesition, and at other tilts was defined
as that position where both ends of the rod were equal distance

from 8.

An analysis of variance vas performed on the data obtained
from this experiment. The three main effects vere chair pesitionm,
red position, and sex of §. None of these vas found to be stat-
istieally significant at the .05 level. Three two factor inter-
actions vere also calculated and ome wvas significant at the .05
level. This was the interaction ef chair position with sex. The
three factor interaetion of chair-red-sex was not found significant.
These results were portrayed in grapkh form and in a schematic dis~

gram (Figure II) as well as being diseussed.

Although the analysis was not statistically significant the
data 4id suggest that male Ss showved a larger deviation from a per-
fect rod setting than did female Ss in all tilts except the +45°
tilt. 1In this tilt female Ss tended te shov marked deviations frem
perfeet settings. This finding vas explained as being at least par-
tially due to the experimemtal conditions. Studies were discussed

that related to this study and a summary included.
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INTRODUCTION

The subjective vertieal can be defined as an individual's
perception of the true vertical. The subjeetive vertical has been
studied by many investigators and it has been found that with a
small sidevise tilt of the bdody a lumimescent line in the dark will
be perceived as vertieal vhem it is tilted an apprepriate mumbder of
degrees in the oppesite direetion of the bdody tilt. This phenomenon
has been called the E-phenomenom (after G. E. Miller). Im most ef
these studies 8 wvas tilted in the lateral plane, i.e., from side
te side, and the effect of this dedy tilt has been neted wpen his
visual perceptiom eof the vertieal. Miller (6) refimed an earlier
study by Audbert (3) and found that whem the head was tilted very
little the appareat tilt of the stimumlus red vas in the same direect-
ion as the head tilt; bdut when the head tilt was greater the stimulus

red vas placed im direction eppesite te the tilt ef the head.

Other studies have examined the sudjective vertieal umder
many differeat kinds of conditions. In some of these studies (T,
12, 17) the force of gravity upen S was altered by using a eemtri-
fuge vhile in ether studies (2, 4, 5, 9, 10, 13, 15, 19) the
subject vas tilted. Several other experiments (1, 8, 16, 20) have
studied the offects of tilting the vhele environment in wvhich 8 sat
during the perceptual test. An experiment by Wermer and Vapmer (14)

dealt with the effeet of the starting positien of the stimwlus rod
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on the subjestive vertisal. This variable vas studied in erder to
determine if factors ether tham body tilt would effeet the subject-
ive vertical. In all ef these studies S vas required to adjust an
illuminated rod from some starting position to the position that he
felt wvas vertieal. This final position vas é;llel the subjective

vertieal.

The basis upen vhieh most of these studies were performed
seemed to be an implieit assumption cenceraing the various elements
making up pereeption of the sudbjective vertieal. Veodwoerth and
Sehlosberg (20, pg. 525) make this assumption more explicit vhem
they write, "...your visual perceptiomn of the vertical is a eempre-
mise betwveen that dictated dy gravity and that showva by the visual
field." This passage illustrates the pﬁyciologieally oriented
perceptionist's assunptions; fer umder the two headings of gravity
and vision the other factors can dbe arranged. Some of these
researchers assumed that the behavior eof adjusting a red to the
subjective vertieal involved the integratioen of many physiologieal

processes.

The series of experimemts performed by Vermer, Vapner, and
Chandler on the sensory-tenie field theory eof perception all dealt
with visual pereeption of the subjeetive vertical. These experi-
menters performed am experiment (13) that attempted te reveal some
faetors involved in perceiving the subjeetive vertieal other than
the visual factor. It dealt with the effeet of supported and un-
supported body tilt on the visual pereeption of the vertieal. The

results of their experimemt indicated that under identical angles



5

of bedy tilt, the subjestive vertical was displased teo a greater

degree vhen the bedy vas umsupperted than vhea it was supported.

Under eonditions of being fully supperted, S sat in a chair
that wvas provided with a headrest, sides and bdack; thus the bedy
vas held firmly im place. Unrder relatively umsupperted cemditions
8 sat on a stool, and vas required te maintaia his body in the de-

sired inelime by his own muscular efforts.

Since the experimental task required S te maintain a givea
degree of tilt by using his own muscles in the unsupported comdition
the experimenters eoncluded that the greater degree of displacement
of the rod from vertieal was due te greater muscular involvement.
They felt that the degree of museular invelvement of S vas mere im-
pertant than the degree of bedy tilt per se. im causing the subjeet-
ive vertieal te be displased from a perfeet setting. In this study

Ss were tilted in the lateral plane, i.e., frem side te side.

So far as the writer has beemn adble to determine, only onme
study direetly eoncerned with body tilt in the forwvard-backward
direetion is represeated in the literature. This vas a study done
by Schubert and Brecher (10). These tvo researchers attempted to
determnine the effect on one's visual perception ef the vertieal if
ke were tilted im the medial plane (fervard and baskward) rather
than in the lateral plane as had alvays been deme before. They ad-
ministered the perceptual test at certaian fixed degrees of body tilt.
S's task vas te adjust the stimulus rod to the sudbjeetive vertieal
80 that both ends ef the rod vere equal distance from S. This

pesition vas defined as the subjective vertieal by Schubert and






Breeher.

In eontrast to the bedy support used by Wermer, Wapner, and
Chandler; Schubert and Brecher used a huge frame withian wvhich S stood.
The frame had bedy fitting supports at the shoulder, wvaist, and ankle
levels. The eatire apparatus vas meunted oen an axle vhich permitted
it te be rotated through a full 360°. The S withim this frame could
then be plased in any degree of tilt with respest teo gravity vhile
adjusting the stimulus red to the sudjestive vertiecal. The only
Places that S's body weight vas supported wvere at the three bedy
braces which fit the contour of his bedy. Ome exceptien to this wvas
the upright tilt vhen S eould stand in the frame. When S8 was net in

the standing pesition he was in a relatively unsupported conditien.

The results of this experiment showed that in the case of a
forvard body tilt the stimulus red, in order to appear vertical, had
te be tilted by a esertain amouant toward the dody. In the ease of a
baskvard body tilt, it had to be tilted avay. These findings are
similar in direetion of red setting to those foumd in experiments
applying lateral tilt ef the body (3, 6, 12, 13) even though this
experiment used medial tilt of the body. Figure I schematically
illustrates the results ebtained by Schubert and Brecher for tilts
of 90° backvard (vision that vas straight up), 45° backward, ©°
(vision that was horizontal), 45° forvard, amd 90° forvard (vision
that vas straight dewn). Nete that in gemeral as the amoumnt of bedy
tilt increased from standing position the angular deviation of the
subjeetive vertieal alse increased frem the true vertieal. o® bedy

tilt produced the smallest angular deviation of the rod from a per-
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feet rod setting. Sehubert and Brecher's original study eemsisted
of 8 different body tilts throwgh the entire 360° of rotation the
first being the upright pesition and the rest at each 45' interval.
Only the above five pesitioms vere included in Figure I for clarity

and relevance te the preseat study.

Interpretation of these results must take into aceount the
kind of body suppert used by Schubert and Brecher. From the pre-
viously mentioned study (13) comcerniag supperted amd umsupported
bedy tilt one would expest that Schubert and Brecher's apparatus
would have a large effeet on the results. S merely stoed in the
huge frame in the 0° tilt and made his red adjustments. In the 45°
forwvard and baekvard tilts, om the ether hamd, S had to adjust the
rod while his bedy vas pressing dowvn er three semi-contoured forms
that extended aesress his shoulders, aeross his vaist, and aeross his
ankles. This bodily strain alse eceurred in all of the other tilts
that vere administered. As long as 8 was not let out of the apparatus

the strain would continue.

It wvas felt that Schubert and Bresher's experiment vas an im-
pertant ome having relevance te situations emcoumntered im everyday
life and that it should be at least partially replicated vith bet-
ter eontroel of the body suppert. Imn erder te de this a chair vas
built and tve studies using it vere carried out. The first ef these
vas a preliminary study te determime if the ehair would provilo ad-
equate body suppert threughout the test period. This study was also
an attempt to determine if there would be an effect orn S's peresept-

ion of the vertieal when he was tilted in four different degrees of



tilt. The seeond study that vas performed is that study reported in
the present thesis. The second study differed from the first in
that in the second study the stimulus red rotated in the medial
plane (forvard and backward) vhile in the first study it retated

in the frontal plame (from side to side). Appendix A presents a
schematic diagram of the plane of retation for the stimulus rod as

vell as other planes for descriptive purposes.

The results of the preliminary study carried out by the writer
shoved that if 8's eyes were kept clesed he could noet tell vhat de-
gree of tilt he vas in, espeeially vhem he vas tilted very slevly
inte the position. The results alse shewed that the chair did not
eause Ss te feel tired threughout the entire test. The degree of
bedy tilt Aid effect the poesition of the subjective vertieal dut inm
an inconsisteat manner. This result would seem te warramt further

study.

The second study, presented in the present thesis, dealt vwith
body tilt in the forward-backvard plame as did Sehubert and Brecher's.
The difference between the two studies is twofelds: first, the present
study tilted Ss in only four different degrees of tilt while Schubert
and Breeher tilted their Ss through the emtire 360° in 45° imtervals;
and second, the present study provided full sipport for the body in

eash of the four tilts while Schubert and Brecher did not.

It is a valid question te ask if bedy tilt in one plane has
anything in common with bdody tilt in another plane. Likewise when
a variable is found that effeets visual perception ef the vertieal

in one plane it is a valid questien to ask if that variadble might
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alse effect visuwal perception of the vertiecal im another plane.

Just such a variable vas found. A previcus study (14) found evi-
dence that the initial position of the stimulus rod effested the
resultant positien. The subjective vertical, in gemeral, wvas found
to depend upon the position at whieh the rod wvas placed at the
beginning of a trial. The question was raised whether 6r not this
phenomenen would occur vhen the stimulus red rotated in the forward-
backvard plane rather tham in the fromtal plame as it did in the
abeve mentioned study. All three of the imitial rod positions used
in the study gave confirmation of the statement that, "the appareat
vertical is alwvays closest to the pesition in wvhich the red was set
initially for that trial.” (pg. 70) These three initial pesitions
vere all in the appareamt frontal plane eof S. Ne matter vhat degree
or direction of tilt S was plasced im the stimulus red alvays ro-
tated in a plane that wvas 90’ te his line of sighte Three initial
red positions were used in the present thesis study although the rod
nov rotated in the medial plame (forward and backward) so that the

rod's top swung toward S and its bettom swung avay or vice versa.



METHOD

Experimental Design:

The four dejrees of bedy tilt used im this experimeat vere
labelled according to the number of degrees abeve or belew hori-
gsontal vision extended whem S fixated on the eenter of the stimulus
rod. If vision vas belov herizontal it was arbitrarily called
minus (-). If it vas above horizontal it was called plus (+). The

"~ four degrees of body tilt were; -10‘, o', +1o’, and +45?.

Three initial pesitiems ef the stimulus red vere presemted to
S in each of the four body tilts. These initial poesitions wvere;
20° from the position defined as true vertical toward 8 (se that
the red's top came toward S), 0°, and 20° frem the pesition defined

as true vertieal avay from S (se that the rod's top receded from S).

The stimulus red vas comsidered to de in fhe true vertieal
pesition vhea it was positioned at 90‘ te S's line of sight. Vhen
S vas tilted inte some degree of tilt and he fixated on the middle
of the rod the true vertical pesition was taken as that position
wvhere both ends of the rod wvere equidistant from him. This was
identical to the procedure used by Schubert and Brecher (10). This
procedure vas also used in erder to keep the visual conditions as
clese as possidle to these enceuntered in herizontal visioan. Thus

if S were looking horizentally the roed wemld de truly vertieal with
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respect to gravity vhen it vas 90' te his line of sight. The ex-
periment was not meant to determine if S could estimate the tilt he
vas placed im but te study the effeet of body tilt upon the visual
perception of the rod's pesition had S been looking horizontally.
By having S always try to place the rod in the same positiod’undor
different body tilts an assessment could be made as to the ameunt

of angular deviation being produced dy the tilt.

Since five minutes were given each S to adapt to a newv degree
of tilt it was prohibitive te randomly preseant all experimental
eonditions of red pesition and chair tilt. It vas fof this reasen
that the three initial red pesitions within each degree of tilt were
randomized and the order of presentation of the four tilts wvas ramd-
omized separately. BEach of the three initial rod positions wvas
assigned a number from one through three and eash tilt a number from
one thronch‘four. The table of random numbers (11, pg. 484) was
entered at a point chosen by putting consecutive numbers from 00
to 60 on slips of paper and picking one (without sight) fer the line
to be entered. This was repeated using numbers from 00 te 14 for
the celumn to be entered. The order of presentation for the three
red positions was determined by seleeting the mumbers one, twe, or
three in the order they appeared in the table and reeording them
direetly onto the score sheets. The erder of presentation ef body

tilt vas determined similarly.

Stimulus Objeet:

The stimulus ebjeet employed in all of the test conditiems was
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an illuminated roed 20 inches lomg and 171‘ of an ineh in diameter.
The width of the rod subtemded a visual angle of 39.65 minutes of
arc. VWhea the rod vas plased im the apparent frontal plane and
vieved for lemgth it subtemded a visual angle of 11.95°. The stim-
ulus red piveted about its center on a shaft. The rod was painted
vhite and vas illuminated by a 7% vatt red light situated 4 feet
avay and just belowv S's line of sight towards the rod. The rod

looked white with a slight pink tinge.

Apparatus:

The apparatus consisted of a stimulus rod asseably and a echair
with eontrols. The stimulus red assembly vill be deseridbed first.
The stimulus red assembly consisted of the illuminated rod, a dull
black circular baskground, a pretractor on the axis ef rotatien eof
the rod, and pulleys necessary for the rotary control of the red by
8. This entire assembly vas supported by a rigid framework wvhich
wvas attached to the chair so that as the chair vas tilted inte
various tilts the vhele framevork amd stimulus assembly tilted with
it. This wvas suppose te keep the eyedball movements small if S fix-

ated on the center of the stimulus red.

In all cases S comtrolled the movement of the rod by means of
a series of pulleys and cord. The eontrol knodb was within easy

reaech of S's right hand.

Measurement of the amount of angular deviation eof the red was
achieved by using a pretractor. It was situated om the axis of ro-

tation. A pointer wvas attached to the axis which vas in turn
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attached to the stimulus rod thus giving a direet measurement eof
the amount of angular deviatiom from the position of the rod that
vas 90° to S's lime of sight. The protractor, wvhich was period-
ically calibrated with a plumd line, vas read to an accuracy ef i

of one degree.

Description of the chair is easiest by referring te the photo-
graph found omn the follewing page. The chair was: comstructed eof
two sides forming the contour amd braced for torsiom. The chair,
stimulus rod, stimulus rod assembly, and controls vere suppoerted on
a stand vhich alloved the entire apparatus to tilt forward and baek-
vard. Brases held the chair rigidly inm eaeh of the four degrees of
tilt as required. An aircraft type seat belt was installed in such
a position to help hold S in the chair vwhen it was tilted in the

more extreme tilts (-10° and +45°).

A completely adjustable headrest was attached to the chair.
This headrest vas padded for comfort and also to help reduce noises
during the experiment. The head rest provided a meams of holding
S's head within a small range of lateral movement. It was re-
adjusted at the beginning of eaeh new chair tilt to help relieve
any neck tension due te shift of body cecenter of gravity wvhen the

chair vas tilted inte a new pesition.

A heavy veight canvas vas laced to the sides of the eontour
chair. Imn the section of the seat where most of the bedy weight
vas situated an elastie esord vas used to lace the canvas te the
sides, in other areas cotton cord was used. This elastie shoek cerd

provided a "softer®™ section of the canvas to help hold S into the
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ehair in the mere extreme tilts.

Ia order te eliminate all room illumination means wvere takea
te block the little light ceming im around the window shades. Over
the entire length of the ehair and stimulus red framewerk vas
stretehed a black eleth. It hung down en both sides to form a tun-
mel. At its end vas the stimulus assembly. A reduction secreea of
blaek cloth was alse used. This screem was in the frontal plane at
a distance of 4 feet from S's eyes. The circular hole permitted
only a viev of the blaek eircular background and stimulus rod (when
1lluminated). Ss of differing heights had to be adjusted in the
seat se that the black background was centered in the hole of the
reduction sereen. This arrangement of cloth eliminated esseatially

all of the light coming inte the experimental area.

Subjeectss

Twenty feur Ss, 12 male and 12 female, were tested in this ex-
periment, Their ages ranged from 18 to 26 years vith an average of
21.4 years. Most of these Ss were naive. All Ss were velunteers

from a beginning psychology class who received coredit for their time.

Procedure:

The S vas met at the doer of the experimental room by the
experimenter and taken to a ehair with desk. Each S was previded
vith his ovn score sheet upon whieh the experimenter recorded the
following informatien as well as S's red settings: (1) name, (2)

age, (3) sex, (4) university major, (%) date, (6) time, (7) handed-
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ness and (8) an appreximate Snellem rating of S's visual acuity. S
vas then seated in the apparatus, the seat belt passed over his lap
and secured snugly te the other side of the chair's frame. S's

head vas them centered in the headrest. VWhen S said he vas eomfeor-
tadble in the chair the roem lights vere extinguished and a flaih-
light vas used by the experimenter to point out 8's control knod and

light sviteh.

During the ensuing dark adaptation period the fellewing

instructiens were given verbally te S.

"You are about te take part in an experimeat sen-
cerning visual perception. As you saw, there is a white
rod in fromt of you. In your left hand is a light swvitch
and in your right hand a knod to adjust the vhite rod.
This knod will retate the rod te any position. I want
you to wait until you hear me say all right. Thea you
sheuld turn om your light switeh and epen your eyes. Yeu
sheuld then immsdiately begin adjusting the vhite red te
“the pesition that makes both ends of the rod seem the
same distance frem you. Take your time. You will have
from 10 te 15 seconds to make every adjustment. The im-
portant thing te remembdber is that I wvant a careful set-
ting of thé red. Agaim, there is no hurry. Please keer
your eyes shut exeept vhen you turm your light on. Vhen
you feel you are done adjusting the red all you have to do
is simply turm eff your light amd shut your eyes. VWhen
you de thig it tells me that I can recerd your red set-
ting and reset the rod to a nev starting pesition. Do
you have any questions?®

Measures Empleyed:

The angular displacement of the stimulus rod that S made vas
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measured in degrees from the rod pesition that was 90° te S's line
of sight. 1In recording the red settings a plus (+) was used te
indieate that the top of the red was avay from S and a minus (-)

to indicate that the rod's top vas toward 8. Vithin eaeh degree of
chair tilt eaeh initial rod position was administered twice to

eaeh S, The arithmetic mean of these two settings wvas used as the

measure of S's performance.



RESULTS

Table I presents the results of the statistical analysis
performed on the data from this experiment. The variables of sex,
chair pesition, and rod pesition were analysed. The interastions
of these main effects vere also analysed. Nome of the three main
effects wvas found to be statistically significant at the .05
level. Three twe factor interaetions were calculated and one vas
found to be statistically significant at the .05 level. This wvas
the interaction of chair position with sex. The three factor
interaction of chair-rod=sex was net found to be statistiecally

significant.

Mean sceres fer designated ehair tilts and all initial red
positions are presemted in Graphs I and II. The ordinate rep-
resents the amount of angular deviatiom of S's setting from a
perfect setting. The abscissa represents the dogroo»of chair tilt.

Male settings are graphed separately from female settings.

Generally male Ss set the top of the stimulus rod cleser te
themselves than did vomen Ss. One exception to this occurred in
the +45. body tilt where female Ss tended to set the tep of the
stimulus rod twvo degrees closer to themselves from a perfect set-
ting than did male Ss. Thus female Ss did a better job of locating
the required position than d4id male Ss when they were not being

tilted extremely.

17
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Table I

F=Tests for the signifieance of differenece
of scores among experimental
test eonditions

Souree of Varianee 88 af MS ) 4 b A
Sex 30 o‘-o 1 50.40 «07
Subjeets within Sexes 8732.24 22 396.92

Chair Position 343,38 3 114.46 98
Chair x Sex 1018.20 3 339.40 2,92%

Chair x Subjects within
Sexes. T688.53 66 116.49

Rod Péaition 477030 2 258069: 1.49
Rod x Sex 350,47 2 175.23 1.09
Rod » Subjects withia
Sexes TO77.88 44 160.88
6
6

Chair x Rod 107.96

- Chair = Red x Sex 260.53
Chair x Rod x Subjeects

within Sexes 9631.71 132 T2.96

17.99 25
43.42 61

Total 35,718.60 287

* Significant at .05 level
When tilted forvard 10° beth menm and wemen tended to set the
top ef the stimulus rod toward them and whem tilted back 45° they
tended te set the top avay from them. This finding is similar te
that found by Schubert and Brecher (10). Comparisem of Graph I
with Graph II shows that the 0° initial red pesition lead to red
settings (top of rod) cleser to 8 than did initial rod positions

of +20' or -20..

It is ebvious that both male and female Ss did not make

perfect red settings vhen a perfect setting vas defined as that
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Graph I
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Graph II

Mean scores oebtained for male and female
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Figure III
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red pesition wvhere both ends ef the rod were equal distanece from S.
Both graphs shov the amount ef deviation of S's settings im degrees
from a perfect setting. Male Ss tended to make less erratie or
vandering settings from a perfect setting than did female Ss. This
was most clearly illustrated in Graph II. Intra-sex settings wvere

more consistent than inter-sex settings.

Pigure II en the preceding page presents the mean rod settings
obtained in the present experiment in a form similar te that eof
Schubert and Brecher's results (presented in Figure I). The di-
rectional tremds of 8°'s red settings are the same although the sisze
of the angular deviations is smaller in Pigure II.



DISCUSSION

The present study dealt vith pereeption ef the vertieal and
seme of the pessidble factors related te its distertion. For the
preseat study distertion eof the vertiecal vas taken te mean any red
setting that wvas mot in the pesition where both ends of the red
vere equal distance frem S. At each of four discrete body tilts
in the fervard-backvard plame S had te adjust the stimulus red se
that both its ends vere equal distance from him. This study at-
tempted to determine if any distortien would acerue frem the bdody

tils.

The results of the present study did not lend support te the
thesis that different degrees of body tilt will effect the posit-
ion at vhich arn illuminated red is seen as having both its ends the
same distance from S. The analysis did find a sigaifieant two-
factor interaction howvever. The main effect of rod position vas

alse net significant.

Altheugh the main effect of chair position wvas not found te
effect average red setting to a statistically signifieamt extent,
it did produce a significant interactiom with sex of subject. It
appears that male Ss sheved a larger deviation frem a perfect set-
ting than'did female 8s, except when tilted dack inte the +45 +tilt,
vhere females' rcdvlcttilga shov a marked deviation from a perfect

setting. In the +45® tilt female Ss might have become more

23
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distracted from the task since this degree of tilt is unusual for

a voman vearing a skirt.

Although neither the effect of the rod's initial positiea er
the rod by sex interastion vere statistically signifieant, the data
suggest that if the initial rod position is o', vhich is already a
perfect setting, male Ss set the top of the rod closer to themselves
than if the rod were begun either cleser or rgrther avay from the
0° position. Female Ss tended to do gust the opposite ef what the
male Ss did, i.e., they consistently set the o® initial positioned
rod farther from themselves than if the initial position had net
been O.. This would seem to suggest that males react differeatly
to the starting position of the rod than de female Ss. Thke male
settings are more regular than are female settings amd the degree
of body tilt does not effect males, and thus their rod settings, as
much as it does female Ss. VWerner and Vapner's study (14) also ob=

tained similar sex differences.

Graph II illustrates the finding that rod settings are con-
sistent within each sex and less consistent between sexes. This
again suggests certain differences betwveen male and female Ss. It
seems to be a consistent finding of this experiment that Ss must
move the stimulus rod in any direction before they will acdept one
position as being the required positien. Vitkin (15, 17) found
marked sex differences. One of these studies uncovered a "field de-
pendence™ in women when they vwere laterally tilted within a tilted
environment. Male Ss relied more upon the "physieal aspects" of

the situation when in the same degrees of tilt.
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The writer takes the position put forth by Wapner, ot al.
(13, pge 349) wvhen they write, "the crucial postural factor (in
causing distortion of the vertieal) is met positiom per se but de-
gree of muscular involvement. It is this factor which...comtributes
te changes in perception.® The body support used im the present
experiment should have kept muscular involvement to a minimum whea
compared to the body support used by Schubert and Breeher. As far
as the writer can determine the ether experimental conditions ef the
tve studies are the same. Thus if muscular involvemeat is a faeter
in effecting one's visual perception of the vertical the smaller
angular deviations from a perfect rod setting found in this study
eould be accounted for by the smaller amount of muscular involvement.
Better techniques are needed with which te study this phenomenon
before any definite statements can be made. The previously mentioned
study by Vapner, et al. (13) showed that the degree of deviation
from a perfect rod setting is greater for the umsupperted than the
supperted condition. This study alse sheved that the displacement
increases (from a perfect setting) if the body tilt is increased
from an upright position. These findings weuld seem to support the
abeve contention that the smaller angular deviations foumd in the
present study, as compared to the findings of Schubert and Brecher
(10), are due to a smaller amount of muscular invelvement in main-

taining one's posture during the experiment.



SUMMARY

The present study wvas designed to investigate further the
effects of pestural changes upor the visual perception of sudbjective
verticality in the apparent fromtal plane. Differing from most ef
the previous studies, this study tilted the body in the medial plane,
i.e., forvard and backward. PFeur different degrees of tilt were
used in this plame, they were: =10°, 6%, +10°, and +45°. The stim-
ulus red rotated in the same plane as the body tilted in, i.e., the
medial plane. It was adjusted by 8 to that positiom making both ends

of the rod look equal distance from him in each of the four tilts.

In addition to nmeting the body tilt effect the variadble of
initial rod position was examined. Three different initial rod pos-

itions were administered in each of the four tilt pesitions.

Twenty four Ss, 12 male and 12 female wvere tested. They sat
in a full length canvas contour chair in order to suppert the body

without the involvement of any major muscles.

The main results showved that there wvas no signifieant effeet
of body tilt on the visual perception of sudbjective verticality in
the apparent frontal plane. The position at which the stimulus red
vas set initially did mot significantly effect the setting of the rod.
The two factor interaction of body position and sex appeared signif-

ieant at the .05 level.

2€¢
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The results of the present Qtudy vere discussed in the light
of previous studies that had tilted Ss vhile noting the effect on
their visual perception. The significant sex by bedy position imter-
action was discussed as well as the other mom significant findings.
Tvo graphs and an illustration (Pigure II) were included te por-
tray the findings...vhich suggested that it wvasn't the degree of
body tilt itself that caused the distertion of the sudbjective vert-

ical but the degree of muscular involvement during the experiment.
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Appendix A

Schematie diagram of the plane of retation for
the stimulus rod and ether planes
for dessriptive purpeses

timulus Red

Horizontal Plane
Axis:

Line of Sight

Lateral Plane

zf;i:;al Plane

Appendix A illustrates the stimulus rod, lime of sight, and
three major planes. 8°'s eyes are considered te be at the inter-
seetion of the three planes (Point A). The stimulus rod rotated
about the axis showm abeve se that its tep came toward S while its
bettem receded from S or vice versa. The true vertieal was that

pesition of the red vhere both of its ends vere equal distance frem
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Appendix B

Mean sceres obtained for all test
econditions (male and female Ss
separately)

Male

Chair Pesition

-10° 0° +10° +45°
«20°® «1.87 +0.19 +2.82 «0.74
Red
0® 2,41 0,76 0,74 -1.T4h
Pogition
+20° «0.96 +0.59 +1.99 +0.92
Yemale
Chair Position
-10° °° +19° +45°
-20° +1.28 0,37 +1.11 w264
Red
0® +2.15 +0.64 +1.73 2,02
Position
+20° +0.16 +0.49 +0.75 1,26
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