Noticing mistakes boosts learning
Children who pay closer attention to mistakes improve skills more quickly, study shows BY: Alison Pearce Stevens APR 19, 2017 — 7:10 AM EST

Mistakes get a bad rap. People often brush them aside by saying, "I’ll do better next time." But students who pay close attention to their mistakes actually do learn a task faster than kids who ignore them. Focusing on what went wrong helps us learn, a new study shows.

Hans Schroder is a psychologist at Michigan State University in East Lansing. He and his team wanted to know how people’s brains respond to mistakes. People can ignore a mistake by simply pretending it never happened. Or they can mull it over. They can try to figure out what went wrong and where. Schroder suspected that which response people chose might strongly affect how well they learned.

To find out, the team recruited 123 children, all six to eight years old. This is an important time in a child’s life. It is when most kids are beginning school. How well they do in school can be related to their mindset about learning and intelligence.

A mindset is a particular attitude about a situation. Students who have a “fixed” mindset tend to believe that they are born with a certain level of intelligence. They don’t believe it can ever change. Students with a “growth” mindset, however, think they can get smarter through hard work. Scientists have shown that this mindset can affect how well students learn.

To figure out whether each child had a fixed or a growth mindset, Schroder asked the recruits a series of questions. He then put a special cap on each child’s head. That cap held 64 small sensors called electrodes. The cap held these against the child’s scalp and recorded electrical signals as they sparked between the child’s brain cells. This let Schroder spy on patterns of activity inside each child’s brain.


While wearing the cap, children played a computer game. In it, they rounded up animals that had escaped from a zoo. Players had to press the space bar when they saw one of the escaped critters. But the game came with a twist. Three orangutans were also helping round up the animals. When players saw the orangutans, they were not supposed to press the space bar. The children could make two kinds of mistakes — either responding when they shouldn’t or not responding when they should. As they played, the electrodes recorded their brain's activity.

When Schroder examined the data, he found a clear pattern. Small regions of the brain responded in the children who had a fixed mindset. Each response lasted just 150 milliseconds. The brains of children with a growth mindset showed much more activity. What’s more, a larger network of areas responded. And those areas did so for longer periods — up to 500 milliseconds. This shows that these brains were paying attention to mistakes, Schroder says.

Children with growth mindsets were also better at bouncing back after their mistakes. “They were more likely to get the next trial right,” Schroder says. “It was almost as if the children with growth mindsets were willing to engage with their mistakes in order to correct them.” In contrast, “those with fixed mindsets wanted to ignore their mistakes,” he says.

His team's results appear in the April issue of Developmental Cognitive Neuroscience.
“This research demonstrates one way that a growth mindset helps you learn more,” says Allison Master. She is a psychologist at the University of Washington in Seattle. She was not involved with the study. “When you face your mistakes and are ready to learn from them,” she says. “Then you can get better over time. But if you run away from your mistakes and try to ignore them, you’ll never improve.”












[bookmark: _GoBack]Power words
cell     The smallest structural and functional unit of an organism. Typically too small to see with the unaided eye, it consists of a watery fluid surrounded by a membrane or wall. Depending on their size, animals are made of anywhere from thousands to trillions of cells. Some organisms, such as yeasts, molds, bacteria and some algae, are composed of only one cell.
cognitive     A term that relates to mental activities, such as thinking, learning, remembering and solving puzzles.
developmental     (in biology) An adjective that refers to the changes an organism undergoes from conception through adulthood. Those changes often involve chemistry, size and sometimes even shape.
intelligence     The ability to collect and apply knowledge and skills.
millisecond     A thousandth of a second.
mindset     In psychology, the belief about and attitude toward a situation that influences behavior. For instance, holding a mindset that stress may be beneficial can help improve performance under pressure.
network     A group of interconnected people or things.
neuroscience     The field of science that deals with the structure or function of the brain and other parts of the nervous system. Researchers in this field are known as neuroscientists.
psychologist     A scientist or mental-health professional who studies the human mind, especially in relation to actions and behaviors. 
sensor     A device that picks up information on physical or chemical conditions — such as temperature, barometric pressure, salinity, humidity, pH, light intensity or radiation — and stores or broadcasts that information. Scientists and engineers often rely on sensors to inform them of conditions that may change over time or that exist far from where a researcher can measure them directly. (in biology) The structure that an organism uses to sense attributes of its environment, such as heat, winds, chemicals, moisture, trauma or an attack by predators.
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