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• Mental rotation involves the ability to mentally perceive an image in a new way, with varying 

capability levels in the general population (Peters, 2002).

• Aphantasia, a condition hallmarked by null or decreased mental imagery abilities, reveals:

• slower reaction times on mental rotation tasks, but similar accuracy (Pounder, 2018).

• difficulty recognizing faces (Milton, 2021).

• A common measurement of visual imagery ability is the VVIQ (visual vividness); with low scores 

indicating decreased vividness and/or aphantasia (Zeman., 2015, 2020; Pounder, 2018, Bainbridge, 2020).

A) Mental Rotation Task

• 3 stimuli types: 3D blocks, 2D letters and animals (randomized between and within blocks).

• Outcomes: Reaction times and accuracy for the forced-choice “Same or Different” judgements.

B) Thatcher Illusion forced-choice task

• 2 facial stimuli: Normal and “Thatcherized” (inversion of eyes and mouth).

• Outcomes: Reaction times and accuracy for forced-choice “Same or Different” judgements.

C) Mental Imagery measure (VVIQ)

• Validated 32-item questionnaire (VVIQ; Marks, 1973).

• 16 questions with open-eye imagery and 16 with closed-eye imagery. 

• Low score indicates decreased mental imagery capacities.

Lower VVIQ scores will be associated with: 

1. slower reaction time on the Mental Rotation tasks, yet similar accuracy rates.

2. decreased accuracy on the Thatcher Illusion task.

DIFFERENTSAMEDIFFERENT

Hypotheses revisited:

1) Not supported for Mental Rotation tasks. 

• Variations in visual imagery ability in our study sample do not significantly affect reaction time 

or accuracy on the mental rotation task.

2) Supported for Thatcher Illusion task.

• Lower visual imagery ability is associated with decreased accuracy on facial stimuli judgements.

Overall, results revealed expected performance with more difficult visual tasks revealing slower 

reaction times (Jordan, 2001) AND similar stimuli being more easily assessed (Cooper, 1975).

Future directions: Study provides first steps towards creating a battery to better diagnose aphantasia, 

with a novel focus on facial stimuli perception.

Demographics (N=23)
•Sex: 86.96% Female, 13.04% Male

•Mean Age (SD): 20.26 (2.09)

•Race: 78.26% White, 17.39% Asian, 4.35% Native Hawaiian/ Pacific Islander 

•Ethnicity: 95.65% Non-Hispanic/Latino, 4.35% Hispanic/Latino
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Imagery vividness and task performance:

A) Mental Rotation task

• No significance between VVIQ scores in relation to both reaction times and accuracy.

B) Thatcher Illusion forced-choice task

• Positive correlations between VVIQ scores and task accuracy.

rs(23)= 0.520 , p= 0.011, R2=0.351 rs(23)= 0.457, p= 0.028, R2=0.2495 r(23)= 0.447, p= 0.033, R2=0.1995

Task Validations:

A) Mental rotation task

• Slower reaction time for Blocks (4800ms) vs. Animals (2600ms) and Letters (2400ms), p < 0.05.

• Faster reaction times for “same” stimuli type vs. “different” stimuli (aka: mirror), p < 0.05.

• Similar accuracy scores for all tasks, p > 0.05.

B) Thatcher Illusion forced-choice task

• Slower reaction time for inverted facial stimuli (4800ms) vs. upright (4150ms), p < 0.01.

• Decreased accuracy for inverted facial stimuli (76%) vs. upright (89%), p < 0.01.
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Higher VVIQ Score correlates with Improved 
Performance on Thatcher Task Overall
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Correctly Labeling Thatcher Stimuli as Different 
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Higher VVIQ Score correlates with Higher Accuracy on 
trials involving "Normal-Thatcher" Images
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