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Some animals are more thoughtful than others, according to a comparative psychologist who says
evidence is mounting that dolphins, macague monkeys and other animals share our ability to reflect upon,
monitor or regulate their states of mind.

J. David Smith of the University at Buffalo notes that humans are capable of metacognition, or thinking
about thinking. "Humans can feel uncertainty. They know when they do not know or remember, and they
respond well to uncertainty by deferring response and seeking information,” Smith writes in the September
issue of the journal Trends in Cognitive Sciences.

And accumulating research, he says, suggests metacognition is not unique to humans.

"The idea is that some minds have a cognitive executive that can look in on the human's or the animal's
thoughts and problem-solving and look at how its going and see if there are ways to guide it or if behavior
needs to pause while more information is obtained," Smith told LiveScience.

Robert Hampton, assistant professor of psychology at Emory University in Georgia, who studies
neuroscience and animal behavior, agrees that some animals show metacognition.

"Work with primates has shown many parallels with human metacognitive performance," said Hampton,
who was not involved in the current review study. "In particular, some of the studies done by Dr. Smith and
colleagues have shown close correspondence between the performance of humans and monkeys in
nearly identical metacognitive tests."

Thoughtful tests

Testing metacognition in humans is a relative walk in the park, as we can verbalize our feelings of knowing
or not knowing. But animals can show off their mental skills without words. For instance, scientists give
animals difficult perceptual tasks, such as deciding whether a box on a screen contained thousands of
dots or just a few. The animals also have an out: They can decline the trial and avoid a penalty for a wrong
response.

The original experiment showing such mental abilities in a non-human animal involved the dolphin Natua.
"When uncertain, the dolphin clearly hesitated and wavered between his two possible responses," Smith

said. "But when certain, he swam toward his chosen response so fast that his bow wave would soak the

researchers' electronic switches."
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"The opposite would be they just react to the world," Smith said. That's exactly what studies on pigeons
have shown. When in doubt, the birds just plow ahead, it seems.

Several converging studies now show that capuchin monkeys barely express the cognitive ability that
dolphins have expressed, though similar studies of macaque monkeys suggests these primates do think
about thinking.

Smith said perhaps certain branches in the primate order developed metacognitive abilities while others
didn't. Another idea is that the relatively big-brained animals, like dolphins, evolved this capacity.

So even if lowly pigeons don't boast the mental prowess, crows might, he figures. "It would be great to see
if the ultimate in bird brains have this capacity as well," Smith said. Other research finds crows to be
amazingly smart and adept at tool use.

Self-awareness

And while metacognition can involve self-awareness, the "I" part of the equation isn't a necessary
ingredient, Smith said. Scientists are not sure if other animals possess self-awareness.

Hampton gives two examples to illustrate metacognition with and without self-awareness. If a psychologist
is asked if she can answer a five-year-old's psychology question, she will answer yes, reasoning that she
is an expert and that a 5-year-old can't have too difficult of a question. "This is likely to be correct, and thus
the psychologist has correctly predicted her cognitive performance. However, she did not need to
introspect in any significant way to do this," Hampton said.

Say that same psychologist is asked if she'll remember the neighbor's name when he comes over for a
party. When she tries to recall the name, she comes up with "Dave," the correct name. So she would
answer "yes."

"Again, this metacognitive prediction of cognitive performance is likely correct. But note here that the
psychologist is the only one in a position to know with confidence whether she can remember the name,"
Hampton said. "No one else could predict her performance as well as she could, contrasting with the other
example. This second case of metacognition is much more likely to involve self-awareness or
consciousness."

Further research is needed to tease out any self-awareness in animals, Smith said.
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