Magic Brain: Hocus Focus

From a simple trick to a simply stunning feat, magic captivates us. But scientists are starting to pull the curtain back on how magicians dupe us with sleight of hand tricks.

Turns out, it's not our eyes that buy in to sleight of hand tricks, but our brain's parietal cortex, the region that helps us focus. Because magicians know how to keep it occupied our eyes can fail to notice dramatic visual changes, says Nilli Lavie, a professor of psychology and brain sciences at University College London in the United Kingdom.

"A magician will load your eye by [performing] a dramatic act, including hand waving," she says. "And as you're focusing say on the magician's left hand you'll fail to notice the magical trick that's occurring with the right hand."

Such David Copperfield-like deceptions induce what psychologists call change blindness, a phenomenon where people fail to notice dramatic changes because their attention is being held elsewhere. To test change blindness, Lavie used a classic attention test called the face test. As faces flash in succession and change onscreen, volunteers press a key to indicate when they see a change.

"We have as if a little magical trick built into this test," explains Lavie, whose research on change blindness was highlighted in Discover Magazine. "There is some flicker between the first image and the second image. That flicker serves to disrupt the location of attention. And that is akin by analogy to the magic trick, to the disruption that the magician will use."

Normally, people do well on the test, easily spotting changes by simply paying careful attention. But Lavie had a trick up her sleeve. In earlier experiments, she had subjects take the test while an MRI machine scanned their brains. The results indicated that the parietal cortex had something to do with visual processing even though it's not part of the brain region traditionally thought to help code for visual awareness.  So Lavie put the parietal cortex to the test again. She asked eight volunteers to take the face test while seated under a transcranial magnetic stimulator (TMS), which targets a particular brain region with a magnetic field that temporarily disrupts electrical activity in the area it's set to disable. Then, presto!

"People are surprisingly not able to [recognize the changes] if their attention is diverted, or if the activity in the parietal cortex is disrupted by using a TMS machine," Lavie says.

So, change blindness tricks the brain into temporarily tricking the eye. But she stresses that we needn't be visually distracted to experience change blindness: "You may think that in order to notice important changes, say in situations where you're driving, all you need is to put your eyes on the road.  But our research tells us that this is not enough that the brain simply doesn't work in this way.  You have to have your attention and your parietal cortex on the road as well," she says. "So, in other words, it's not just your eye that has to be on it in order to perceive a change, but it's also your mind's eye."

That means change blindness is potentially as dangerous as it is enjoyable, resulting in visual mishaps in everyday life, like missing a changing traffic signal because you're talking and driving.

Lavie's advice for combating change blindness on the road * minimize distractions, unless you happen to be a magician.
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