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I had one of the most satisfying, revealing experiences of my career while teaching
flight instructors in the Israeli Air Force* about the psychology of effective iraining. 1

was telling them about an important principle of skill training: (I)rewards for improved

performance work betier than punishment of mistakes. This proposition is supported

by much evidence from research on pigeons, rats, humans, and other animals.

When I finished my enthusiastic speech, one of the most experienced instructors in
the group raised his hand and made a short speech of his own. Ile began by agreeing
that rewarding improved performance might be good for the birds, but he denied that it
was best for flight cadets*. This is what he said: “On many occasions I have praised
flight cadets for clean completion of some aerobatic maneuver®. The next time they try
the same maneuver they usually do worse. On the other hand, I have often screamed
into a cadet’s earphone for bad performance, and in general he does better on his next
try. So please don’t tell us that reward works and punishment does not, because (gythe

opposite is the case.”

(3)This was a joyous moment of insight, when I saw in a new light a principle of

statistics that I had been teaching for years. c4\The instructor was right — but he was
(4)

also completely wrong! His observation was insightful and correct: occasions on which

he praised a performance were likely to be followed by a disappointing performance,
and punishments were typically followed by an improvement. But the inference* he had
drawn about the effectiveness of reward and punishment was completely off the mark*.
What he had observed is known as regression to the mean, which in that case was due
to random fluctuations* in the quality of performance. Naturally, he praised only a
cadet whose performance was far better than average. But the cadet was probably just

lucky on that particular attempt and therefore ¢gylikely to deteriorate regardless of
)

whether or not he was praised. Similarly, the instructor would shout into a cadet’s

earphones only when the cadet’s performance was unusually bad and therefore likely
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to improve regardless of what the instructor did. The instructor had attached a causal
interpretation* to the inevitable fluctuations of a random process.
The challenge called for a response, but a lesson in the algebra of prediction would

not be enthusiastically received. (gyInstead, I used chalk to mark a target on the floor. 1

asked every officer in the room to turn his back to the target and throw two coins at it
in immediate succession, without looking. We measured the distances from the target
and wrote the two results of each officer on the blackboard. Then we rewrote the
results in order, from the best to the worst performance on the first iry. It was apparent
that most (but not all) of those who had done best the first time deteriorated on their
second try, and those who had done poorly on the first attempt generally improved. 1
pointed out to the instructors that what they saw on the board coincided with what we
had heard about the performance of aerobatic maneuvers on successive attempts: poor
performance was typically followed by improvement and good performance by
deterioration, without any help from either praise or punishment.
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