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Scenario 1

The story of how giraffe got their long necks has been pondered by many.  One early explanation proposed was that giraffe wanted to reach the succulent leaves high up in the trees. So, it reached and reached to get to them, causing its neck to stretch and stretch.  
Since the new food was to their liking, giraffe no longer wanted to eat the grass on the ground, and only giraffe with long necks survived to produce baby giraffes that would grow tall like their parent.  
Charles Darwin tried to offer a more scientific explanation when he published his theory of natural selection.  According to current theory, some accident of nature, perhaps a mutation of DNA, caused a giraffe to be born with a longer neck than other giraffe.  That trait allowed the giraffe to eat better/more than his peers; as a result, it survived to reproduce more offspring, passing the long neck trait to each newborn.  Repeating this process generation after generation allowed the numbers of giraffe with long necks to outnumber their “less fit” peers.  Eventually, the long neck trait became dominant in the giraffe population. 
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Scenario 2

In the 1970’s, satellite images taken of Mars led scientists to believe that water once flowed there.  To test this hypothesis, NASA conducted missions to land spacecraft on Mars to explore the planet.  
In 2002, scientists reviewing images captured by one their probes thought they saw a few small chunks of Martian dirt “evaporate” as the probe landed on the planet.  They inferred this substance may be water. 

In the quest to discover if there was water on Mars, NASA sent the Phoenix Mars Lander to the planet in 2008.  This lander differed from those before it in that it carried a full array of scientific equipment for testing the Martian soil.  
Using its robotic arm, Phoenix scooped up some soil and placed it into a tiny “oven” where it was heated.  The ice-like substance mixed with the soil evaporated around the usual freezing point of water.  Then, Phoenix used sensors to test the chemical makeup of the vapor.  It found the familiar combination of two hydrogen atoms and one oxygen atom.  These data left little doubt that water had been found on Mars.
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Scenario 3

Apollo 13, NASA’s third mission to land on the Moon, launched in April 1970.  Problems with the mission began at lift-off and continued along its journey into space.  Two days into the mission, an oxygen tank ruptured.  The resulting fire severely damaged the spacecraft’s electrical system that the crew depended upon to generate heat, water, and oxygen during the mission.   
Fearful of the consequences for the crew, NASA aborted the mission and moved the crew into the Lunar Module (LM) for their return to Earth.  The LM, equipped to support two people for two days, was suddenly expected to house the 3-man Apollo crew for four days.  Water, electricity, and CO2 removal became critical issues for their survival on the trip back to Earth.  
With communications spotty and time critical, engineers on the ground worked hand-in-hand with the Apollo crew, flight controllers, and support personnel to design innovative and effective solutions using only the resources available on the spacecraft. Their design allowed the crew to safely return to Earth.
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Scenario 4

The term, atom, began as a philosophical concept in ancient Greece when Democritus coined the term to describe the smallest particle into which an element can be divided and still be the same substance.  
By the early 19th century, chemists confirmed the particle nature of matter (i.e., atoms), but they differed in their views of the atom’s structure. In 1803, Dalton published a theory reiterating the atomic ideas of Democritus and adding, among other ideas, that atoms could not be divided.  JJ Thompson proved otherwise when, in 1897, he found small negatively-charged particles (electrons) inside the atom.  In 1911, Rutherford, a student of Thompson, revised the atomic model to include a tiny, extremely dense, positively charged area (nucleus) located in the atom’s center surrounded by negatively charged electrons.  
Subsequent scientists maintained this basic structure, but differed on the arrangement of electrons outside of the atomic nucleus.  Bohr, an associate of Rutherford, assigned electrons to fixed orbits.  The Schrodinger and Heisenberg model, accepted as our current theory, does not pinpoint the location of electrons; rather, they are found in clouds surrounding the nucleus.  
Although it has changed much since its first introduction, the modern model reflects atomic ideas that began in ancient Greece and continue to develop today.
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Scenario 5
In 1880, Thomas Edison designed a light bulb that emitted light for more than a few hours.  He based his design on over eighty years of scientific work, mainly by British scientists. His basic design placed an incandescent arc lamp with a carbon filament inside a glass bulb without oxygen.  Although tungsten eventually replaced the carbon filament, Edison’s basic design endured until today.  
Deemed energy inefficient (only 10% of electrical energy used was transformed into light), the Energy Independence and Security Act of 2007 will require Americans to light their homes using more energy efficient technologies by 2014.  Lighting accounts for 15% of electrical use in homes.  
New technologies, such as compact fluorescent lights (CFLs) and light-emitting diodes (LEDs) can save as much as 80% in energy usage and greenhouse-gas emissions.  
Perhaps future generations will learn the names of Ed Hammer (designed the CFL bulb) and Ellis Yan (manufacturer) along with Thomas Edison and General Electric.  
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Scenario 6

Shortly after British and German scientists discovered X-rays in the late 18th century, a French scientist, Prosper-René Blondlot, described N-rays.  He became immediately famous, and researchers around the world soon confirmed that they, too, had seen the rays.  
Blondot reported that N-rays produced a ring around an electric discharge produced by certain crystals and could only be observed by the human eye.  
Suspicions were aroused when a large number of French scientists began to describe the properties of N-rays.  An American scientist, Robert Wood, traveled to France to investigate.  During an experiment, Wood secretly removed the crystal being observed.  Blondlot, however, continued to see the N-rays even though their source was no longer there.  
In the end, Blondot’s experiments were found to be faulty and the results were not repeatable.
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Scenario 7

Thinning of the atmospheric ozone layer was first reported in 1956 by Dr. Gordon Dobson. Dr. Gordon based his findings on data collected at a field station in Antarctica. 
After hearing of the Antarctic ozone “hole” (i.e., thinning) scientists worldwide began monitoring ozone levels. An international team made up of more than 100 scientists worked for over a year analyzing all the atmospheric data available to determine if world-wide ozone depletion existed. By the late 1980’s ozone depletion was fairly well-established in the literature. Numerous studies since have further supported the thinning of ozone in the atmosphere.
When first reported, several different hypotheses were proposed such as the ozone thinning was caused by (1) natural seasonal fluctuations, (2) the Polar Vortex – a unique weather condition found only at the South Pole, (3) exhaust emissions from the supersonic transport airliner, (4) nitrogen oxides produced from cows, rice paddies, and above ground nuclear tests, (5) chlorine from space shuttle exhaust, and (6) acid rain or pesticides. T
The debate was very heated until 1973 when Drs. Rowland and Molina of the University of California presented data suggesting that chlorofluorocarbons (CFCs) have the ability to breakdown ozone in the presence of ultraviolet light.  CFCs were developed in the late 1920’s and used as refrigerants, aerosol spray propellants, and cleaning agents for electronic equipment. The use of CFCs has since been greatly reduced. 
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Scenario 8

When introduced in 1686, Newton’s Universal Law of Gravitation presented a testable model to explain the motion of objects and the planets.  For over 200 hundred years his Universal Law of Gravitation proved a valuable tool. However, over time some observations came to light that could not be fully explained using Newton’s theory. 
Albert Einstein proposed his theories of General Relativity (GR) and Theory of Gravitation between 1907 and 1915. Einstein’s theories were able to accurately explain phenomena that Newton’s Law of Gravitation was not. In addition, Einstein’s theories were able to predict such things as gravitational waves, gravitational lensing, and the effect of gravity on time known as gravitational time dilation. 

When first introduced, Einstein’s theories were met with little enthusiasm in the U.S. which was due to a variety of factors. For example, one popular hypothesis that held sway at the time was that the Universe required a fluid called ether. Many scientific careers had been built up around the concept of ether and these scientists were very resistant to any change in the existing paradigm as it would mean a loss of prestige within the scientific community.
Another source of resistance came from American physicists, many of whom did not possess a degree of mathematical reasoning sufficient to comprehend Einstein’s theories. It was only after physics had been introduced into the American high school curricula that a new generation of physicists were ultimately educated enough to fully comprehend Einstein’s theories. 
Since their introduction, Einstein’s theories have become the cornerstone for modern astrophysics and are useful for explaining the behavior of black holes, microquasars and much, much more. Although Einstein’s theories are widely accepted today, several unanswered questions still remain especially in the realm of quantum physics. 
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