
Hemispheric effects of emotional perception with the Thatcher Illusion

ABSTRACT

The Thatcher Illusion occurs when a face with an inverted 
mouth and eyes is turned upside down and distortion is no 
longer noticed. Two happy faces from Eckman and 
Friesan’s “Unmasking the Face” were chosen. Of sixty-four 
faces, half were distorted using the Thatcher Illusion. All 
were presented in the right or left visual fields at various 
angles (0, 15, 45, 90, 105, 135, 150, 180) for 0.20 seconds. 
A fixation dot was centered on each slide. Participants rated 
the happiness of each face from 0 (none) to 10 (extreme). 
Results indicated that faces presented to the left visual field 
(right hemisphere) were perceived as happier in the normal 
faces, and, less susceptible to the Thatcher illusion. These 
results support the theory that the right hemisphere is more 
“global” in face perception, and the left hemisphere is more 
focused on individual facial features.
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OBJECTIVE

The goal in researching the Thatcher Illusion is to look for 
hemispheric effects on emotional perception as well as 
identify the angle at which the distorted face shifts from 
unnoticeable to grotesque in appearance. It is 
hypothesized that faces from the left visual field (right 
hemispheres) will be more accurate in face perception, 
seeing more emotion in the left visual field and being less 
susceptible to the Thatcher Illusion.

METHOD

Faces presented on left or right of slides for 0.20 seconds 
each. A black fixation point was centered on the screen and 
participants were instructed to focus on the point. They were 
asked to rate the happiness of each face from 0 (no 
happiness) to 10 (extreme happiness). Faces were presented 
at 8 angles, 0, 15, 45, 90, 105, 135, 150, 180 degrees 
respectively. Sixty-four faces presented total, 32 normal, 32 
distorted.

Participants were undergraduate students at Plymouth State 
University. Students signed up for the study online through 
SONA, on which the study was posted. Students received 1 
research credit for which they were given extra credit in 
Psychology courses. Students were not required to participate 
and were given alternative assignments they could complete 
for extra credit other than research participation. 

Participants were run one at a time. The presentation was 
shown on a Dell 22 Monitor and participants hit the down-
arrow key of a keyboard to show the faces. 

RESULTS

REFERENCES
Adolphs, R., Jansari, A., & Tranel, D. (2001). Hemispheric perception of emotional valence from facial expressions. 

Neuropsychology, 15, 516 – 524. doi:10.1037/0894-4105.15.4.516
Anstis, S. (2009). The thatcher illusion 28 years on… Perception 28, 921-932. doi:10.1068/pmktho
Alves, N. T., Aznar-Casanova, J. A., & Fukusima, S. S. (2009). Patterns of brain asymmetry in the perception of positive 

and negative facial expressions. Laterality: Asymmetries of Body, Brain and Cognition, 14, 256 –272. doi:
10.1080/13576500802362927

Bowers, D., Bauer, R. M., Branch, H., Coslett, K., Heilman, K. (1985). Processing of faces by patients with unilateral 
hemisphere lesions: I. Dissociation between judgments of facial affect and facial identity. Brain 

and Cognition 4(3), 258-272. doi: 10.1016/0278- 2626(85)90020-X
Davidson, R. J., Mednick, D., Moss, E., Saron, C., Schaffer, C. E. (1987). Ratings of emotion in faces are influenced by 
the visual field to which stimuli are presented. Brain and Cognition 6, 403-411. doi: 10.1016/0278-
2626(87)90136-9
Ekman, P., Friesen, W.V. (2003). Unmasking the face. Los Altos, CA: Malor Books. 
Flinker, Adeen; Korzeniewska, Anna; Shestyuk, Avgusta Y; Franaszczuk, Piotr J; Dronkers, Nina F; Knight, Robert T; 

Crone, Nathan E. (2015). Redefining the role of Broca’s area In speech. Proc. Natl. Acad. Sci. U.S.A, 112
(9), 2871-2875. doi: 10.1073/pnas.1414491112
Hauser, M. D. (1993). Right hemisphere dominance for the production of facial expression in monkeys. Science 261
(5120), 475-477. doi:10.1126/science.8332914 
Hugdahl, K. (2013). Visual-spatial information processing in the two hemispheres of the brain is dependent on the 
feature characteristics of the stimulus. Frontiers in Neuroscience, 7 (10). doi: 10.3389/fnins.2013.0010
MacNeilage, P., Rogers, L. J., Vallortiga, G. (2009). Origins of the left and right brain. Scientific American 301 (1), 60-
67. doi: 10.1038/scientificamerican0709-60
Najt, P., Bayer, U., Hausmann, M. (2012). Models of hemispheric specialization in facial emotion perception—a 

reevaluation. American Psychological Association 13(1), 159-167. DOI:10.1037/a0029723
Natale M., Gur, R. E., Gur, R. C. (1983). Hemispheric asymmetries in processing emotional expressions. 
Neuropsychologia 21(5), 555-565. doi:00283932/8353
Stafford, L. D., & Brandaro, N. (2010). Valence specific laterality effects in free viewing conditions: The role of 

expectancy and gender of image. Brain and Cognition, 74, 324 –331. doi:10.1016/j.bandc.2010.09.001
Thompson, P. (1980). Margaret Thatcher: a new illusion. Perception 9, 483-484. doi: 10.1068/p090483 

DISCUSSION

For additional information please contact:

Megan Milligan
Psychology Department
Plymouth State University
mam1083@plymouth.edu

This Likert scale was used to score the happiness of each 
presented face. Participants audibly reported their scores and 
the administer recorded the number on either a printed answer 
sheet numbered 1-64 or directly input the ratings into an Excel 
file.  

BACKGROUND

In 1980, Thompson discovered the Thatcher Illusion. 
Named for Maggie Thatcher, who’s face was used in the 
original, the illusion occurs when the eyes and mouth are 
both rotated 180º on an inverted face. The resulting 
phenomenon is that the distortion of the eyes and mouth 
goes unnoticed. The prevailing theories for this occurrence 
are that faces are processed either locally (featural) or 
globally (configural). By inverting the faces, the configural
processes cannot function adequately, therefore, changes 
made to individual features are difficult to identify (Anstis
2009). Though the mouths on Thatcherized faces should 
appear as a frown as the mouth is inverted, it is still 
perceived as a smile. In perceiving the face, the mouth is 
judged separately from the rest of the gestalt. As Thompson 
mentions in his original paper, if an inverted face is seen a 
smiling, it is being judged by configural context of the face. 
In contrast, if the face is viewed as a scowl, it is being 
judged as an isolated feature. 
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For the normal faces, a main effect of Side and an interaction 
of Side x Orientation were found. In general, faces in the Left 
Visual Field (blue) were perceived as happier than those in the 
Right Visual Field (red) (F(1,33)=29.31; p=.000). 
Additionally, faces at 0 degrees were seen as virtually the 
same level of happiness, but as Orientation changed, faces in 
the Left Visual Field were perceived as happier (F(1,32)=2.47; 
p=0.016). 

For Thatcherized or distorted faces, main effects of Side and 
Orientation were found. In terms of Orientation, the faces at the 
extremes (0 and 180 degrees) were rated lower than the angles 
in the middle (90 and 105 degrees) (F(1,32)=19.88; p=.000). 
The main effect of Side is such that faces in the Left Visual Field 
(blue) are perceived as less happy than those in the Right Visual 
Field (red) (F(1,32)=5.36; p=0.021). 

The normal faces were overall perceived as happier than the 
distorted (F(1, 32) =1969.75, p=.000). 

These findings support the Right Hemisphere Hypothesis, 
that emotions are primarily perceived in the Left Visual 
Field/Right Hemisphere (Bowers, Bauer, Coslett, & Heilman, 
1985). For the normal faces, those in the Left Visual 
Field/Right Hemisphere were perceived as happier, 
indicating that the Right Hemisphere has higher aptitude in 
detecting emotions. Not only this, but the hemispheres seem 
equal in detecting happiness at 0 degrees, but when the angle 
is changed, the faces in the Right Visual Field/Left 
Hemisphere are perceived as less happy. This finding 
suggests that the Left Hemisphere is fooled by changes in 
orientation whereas the Right Hemisphere still perceives the 
underlying emotion despite the change. This holds true in the 
distorted faces. In general, the distorted faces presented in the 
Left Visual Field/Right Hemisphere were perceived as less 
happy in comparison with those presented in the Right Visual 
Field/Left Hemisphere. The Right Hemisphere detects the 
distortion of the face and in general is able to see the face as 
unhappy, despite the angle. In contrast, the Left Hemisphere 
is unable to detect the distortion at most angles and sees the 
face as happier. It was expected that there would be a jump in 
scores of the distorted faces near the 180 degree mark as the 
illusion suggests. This was not the case, instead a spike in 
scores near 90 degrees occurred for both visual fields. This 
was an unexpected finding, and one that will require further 
research to investigate and explain. In short, a hemispheric 
effect was found: the Right Hemisphere is less susceptible to 
the Thatcher Illusion. 
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