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Introduction: Swish!


City parks, country schoolyards, college gymnasiums, neighborhood driveways—it’s hard to travel very far without seeing a basketball hoop. People everywhere shoot hoops for fun, for exercise, with a team, or to spend time with friends. Basketball is the only major sport that was invented completely in the United States of America.1


James Naismith was a physical education teacher at the Young Men’s Christian Association (YMCA) Training School (now Springfield College) in Massachusetts. In December 1891, Naismith was in charge of a class of 18 restless students who enjoyed outdoor sports such as football and lacrosse. Naismith’s job was to come up with an indoor game that would keep the students busy and entertained during the winter months. When he nailed two peach baskets to opposite ends of the gym balcony, divided his students into two teams and gave them a soccer ball, the game of basketball was born.2


A lively game of basketball is science, technology, engineering and math (STEM) in action. STEM concepts can be found in the physics behind the bouncing of the ball, the workings of the electronic scoreboard, the engineering of a better sneaker, and the math behind a shot clock.




Chapter One


The Spectacular Science of the Sport


Why does a basketball bounce?


Imagine trying to dribble a basketball that hasn’t been inflated. Not much bounce, right? Basketballs bounce because they are filled with pressurized air and made with elastic materials.
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Air is made up of constantly moving molecules. Although we can’t see them, they are busy vibrating, bumping into each other and everything around them. Air pressure is the weight of these molecules pressing against their surroundings. More molecules in a given space create higher air pressure. Less molecules in the same space create lower air pressure.


When a basketball hits the court floor, it pushes on the wood and the wood pushes back. The bottom of the ball flattens slightly. The air molecules inside the ball are squeezed into a smaller area. The crowded molecules respond by pushing back out. As they move apart, the ball returns to its round shape. Like a spring, this action pushes the ball back upward in a bounce.1


Air pressure is measured by pounds per square inch (PSI). National Basketball Association (NBA) rules call for basketballs to be inflated between 7.5 and 8.5 PSI.2 This amount of air pressure gives the ball just the right amount of bounce.




Temperature


Air molecules expand and speed up as they warm. Their energy increases. When cold, they contract and slow down. This is why a warm ball will bounce higher than a cold one.3
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