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GAZE ORIENTATION IN PERCEPTION OF REVERSIBLE FIGURES l 
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Summal"y.-We hypothesized that during perception of reversible figures the di
reetion of gaze toward a perceptual focal point plays a determining role in the 
identification of the images, Le., when subjects are asked by the experimenter to per
eeive one of the two images, a displacement of the eyes toward a specifie spatial area 
of the figure oceurs. For eaeh image we think there is a partieular point of the figure 
which aets as perceptual organizer. The stimuli were the Hill and Boring, Ehrenstein, 
Rubin, and Sehroeder reversible figures. Subjects were 47 undergraduate psychology stu
dents (32 women and 15 men). The number of oeular movements toward a different 
spatial directlon were calculated for each suggested image of the reversing figure. Anal
ysis showed that, in perceiving reversing figures, ocular displaeements were 
present for each suggested image. 

In the present research we examined the role of ocular movements in 
perceiving different images of a reversible figure. In particular we observed 
what happens when a suggestion is given to see one of the two images of the 
reversing figure. With this instruction we eliminated the problem of the per
ceptual "choice" of the subject and of the spontaneous shift of images that, 
we think, represent important components of the perceptual processes. Pre
vious researchers (Gregory, 1974; Flamm & Bergum, 1977) did not observe a 
relationship between ocular movements and reversing perspective figures, we 
believe, because they considered only the total number of reversaIs and of 
ocular movements without examining the relationship between speci/ic ocular 
movements and specific images. With our instructions we wanted to examine 
only a fragment of a more complex perceptual process in which different 
functionaI levels (encephalic and peripheral, mental, and physiologicaI) inter
act. 

We think aIso that previous researchers showed contradictory results for 
ocular movements because the role of the eyes was not dear in the different 
models of explication of the reversing figures. For some models eye move
ments were considered as the basis for the reversaI process; for othersthey 
were only correlates of centrai events, while other authors thought that for 
the reversal process movement of the eyes is not necessary. Our hypothesis 
was that each mentaI visuaI representation (reaI' perceptuaI' or imaginative) is 
related to the activity of the eyes (Ruggieri, 1991; Ruggieri & Alfieri, 1992). 
The eye movements are involved in the fir~t phase of the perceptuaI se
quence; they determine the direction of the visuaI apparatus (the eyes) to
ward the object that must be focaIized and cortically perceived. But the 
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same ocular movements are modulated by the central nervous system where 
mental cognitive and motivational activities occur. So it is possible to hy
pothesize that mental activity influences the ocular movements. Then, the 
movements of the eyes are regulated by tbe nervous system through reflex 
pathways or through the activity of multistable internaI systems that, follow

the literature (Attneave, 1971; Petersik, 1979), are hypothetically in
volved in perception of reversing figures. 

The "satiation theory" (Bonaiuto, 1969; Ellis, Wong, & Stark, 1979) 
and the "decision-making" theory are both compatible with our model be
cause, we think, internaI events (physiological and psychological) act always 
to modulate the ocular movements. The central point of our hypothesis is 
that ocular movements can be considered simultaneously as effectors of the 
centraI nervous system and starting points of the perceptuai sequence. To 
understand this concept it is necessary to say that, for us, an important role 
for the organization of the perceptual input is played by the so-called "focal 
perceptual point." In fact, we hypothesized that tbe perceptuai image is con
structed by the nervous system using tbe perceptual stimuli (fragments of a 
totai image) that are placed in correspondence with a particular focused point 
of the figure. This idea is grounded on the assumption that in perception the 
eyes focu~ not on a wide surface, i.e., planes, but on specific focal points. 

In conclusion we hypothesized that, in perception of a reversible figure, 
the displacement of the eye toward different focal points of the figure in
volves different perceptual fragments that can represent the basis for the con
struction of two different cortical images. In other words, independently of 

encephalic causaI mechanisms (related to decision-making processes or to 
multistablesystems), the perception of one of the two images of a reversible 
figure depends on ocular displacements that, in orienting the eyes toward 
one part of the figure, are determining the selection of the focaI perceptual 
point. In this experiment we examined if this hypothesized process occurs 
when perceiving reversible figures in a particular condition: when the experi
menter says to observe one specific image of the figure. The hypothesis was 
tbat there is a strong relation between movements of the eyes toward a spe
cific area of the figure and the perception of a specific image. For example, 
if the eyes are oriented to the right part of the Ehrenstein figure, perception 
of a duck is present, while subjects perceive a hare when the eyes are ori
ented to the ldt part of the figure. The displacements of the eyes toward a spe
cific area of the figure are, we hypothesize, necessary /or the perception of each 
image of ali the reversible figures. 

METHOD 

Subjects 

The research participants were 32 women and 15 men, undergraduate 
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students in psychoIogy of ages 20 to 30 years. All subjects had normal vision 
(20/20). 

Apparatus and Procedure 

The stimuli presented were the Hill and Boring figure representing the 
images of a young girI and an oId Iady (Boring, 1960), the Ehrenstein figure 
representing the images of a duck and a hare (Ehrenstein, 1934), the Rubin 
figure representing the images of a profile and a cup (Rubin, 1915/1958), 
and the Schroeder figure representing the images of right and reverse stairs 
(Schroeder, 1858). 

Ocular movements were observed using a videotape recorder (Philips 
vkr 6847). The stimuli (of dimensions 21 x 30 cm) randomIy presented were 
placed at a distance of 164 cm from a subject who observed the figure while 
sitdng on a chair with the head in a headrest. 

The experimenter said to the subject, "Normally, people observing this 
figure see two different images. Are you able to observe the two images?" 
When the subject had responded positively, the following instructions were 
given: "Attend please to this figure. I will tell you to perceive specifically 
the images represented in this figure and you try to see that suggested 
image." 

The videocamera was placed in front of the subject at a distance of 1 m 
to register ocular movements while the subject was observing the images of 
the figure designated by the experimenter. The experimenter gave the com
mand to perceive each image of the figure fourfold, alternating randomly the 
command to perceive each one of the two images of the figure. For each 
subject we calculated the number of ocular displacements toward the four 
spadal directions after four suggestions to perceive each image present in the 
reversible figure. 

In conclusion, for each suggested image, four possible directions of ocu
Iar movements might be presento On this basis we have constructed four 
ocular directÌonal movement scores, toward right, Ieft, up, and down. For ex
ampIe, for the reversible figure "old woman-young Iady," for which subjects 
received in random order suggestions to see the young or the oId woman, the 
score was constructed by calculating the number of ocular displacements to
ward each of the four spatial directions after each suggestion of an image. 

RESULTS 

In Table 1 are indicated the mean number (and the standard deviation) 
of ocular displacements scored for each spatial direction after each suggestion 
to perceive an image of the four reversible figures presented. In the same 
table the results of a one-way analysis of variance for repeated measures are 
indicated. The differences were statistically significant (p < .01) for ali speci
fied images. The ocular displacement toward one of the four spatial direc
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TABLE 1 

MEA:-!S AND STANDARD DEVIATIONS OF FREQUENCIES OF OCULAR MOVEMENT 


TOWARD DIFFERENT SPATIAL DlRECTIONS FOLLOWING SUGGESTIONS TO 

PERCEIVE SPECIFIC IMAGES OF REVERSIBLE FIGL"RES 


FigurefImage Movement 
Right 

AI SD 
Leit 

------.xfsv 
Up 

AI SD 
Down 

"'If SD 

Hill and Boring 
Old 3.96 1.88 0.23 1.03 
Young 0.04 0.29 3.89 1.97 
F3.46* 114.21 

Schroeder 
Right Stai! 1.51 2.17 2.04 2.32 
Reversed Stai! 1.96 2.20 o.n 1.72 
FJ.46t 3.56 

Ehrenstein 0,15 0.55 3.n 1.98 
Duck 3.66 1.95 0.21 0.81 
Hare 

F3 ,46* 96.03 
Rubin 

Profile 1.43 0.17 0.84 0.11 0.52 2.66 2.43 
Cup 0.11 0.73 3.47 2.25 0.11 0,60 

measures: *p<.0001, tp<.Ol. 

tions was different for each suggested image. For the Ehrenstein figure the 
suggestion to perceive the duck was followed by ocular movements toward 
the left, while the suggestion to perceive the hare was followed by move
ments toward the right. For the Schroeder figure the perception of the right 
stair was related to movements toward the left and the reversed stair to 
movements toward the right. For the Rubin figure the suggestion to perceive 
the profile was followed by movements prevalently downward while the per
ception of the cup was related prevalently to movements upward. For the 
Hill and Boring figure the direction of the ocular displacement was toward 
the left for the young lady and toward the right for the old woman. 

DISCUSSION 

Our results contradict many previous researches (Gregory, 1974; Flamm 
& Bergum, 1977) which have indicated no role for ocular movements in per
ception of reversible perspective figures. The data indicate that the induced 
perception of single images of each of the reversible figures was related to 
ocular movements toward the specific areas of the stimulus-figure. We think 
that ocular movements are important in the selection of stimuli. Around these 
the subject organizes the perception of the whole figure (focal perceptual 
points). For example, the data indicate that to perceive the young lady focus
sing on the left upper area occured while in the perception of the old woman 
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focus was on the right inferior area of the same figure. In our experiment 
the perception was induced by the experimenter, but we think that the phe
nomenon of the selection of specific focal perceptual points is present also in 
spontaneous reversing of these images related to supposed internaI mecha
nisms of saturation or to so-called psychological unconscious motivations. All 
the internal mechanisms act, we hypothesize, in a conscious or unconscious 
way, moving the eyes toward specific focal points. This hypothesis is 
coherent with our concept of a circular relationship between the activity of 
the centraI nervous system and that of the sensory receptors at the periph
ery. In further research we will examine the role of ocuiar movements in 
spontaneous reversing. 
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