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Graphing, Correlations And Hurricanes 

 Another issue we all grapple with is good graphing.  More than that, good graphing interpretation! 

 On the first, I am a stickler for good graphing tech-
nique.  My standards are that the graph axes should be la-
beled, with units of measurement shown (if more than just 
numbers or discrete categorizations).  The graph should 
have a title WHICH SHOULD NOT INCLUDE THE 
AXES TITLE WORDS but should be like a subject line in 
an email message.  So, if your graph is temperature versus 
height, perhaps the title should be something like “Balloon 
thermometer readings at various levels of the atmosphere.” 

 Another issue is graphing scale.  I insist that the 
graph should fill the paper.  When I say the graph should 
fill the paper, I really mean that whatever the maxima and 
minima are, they should be near the top and bottom, and 
left and right borders—magnify the graph so we can see 
trends!  Just leave enough other space around the axes’ de-
scriptions and interval labels, and similar margins around 
the other two sides.  There is an opposing view—some peo-
ple may think that if you have the same experiment but 
with different objects (like the positions of Jupiter’s four 
big moons) then they should all have a common scale so we 
can see differences between the graphs.  For students strug-
gling with graph interpretation, I would rather they put the 
dots as far apart as possible.  Graphs with a lot of white 
space make it hard to see trends and patterns. 

 Now, on to correlations.  Here we mean that if there 
is a trend, e.g. Y may increase linearly with increases in X, 
or decreases with X, or even has a curved trend with X, 
then point it out.  I don’t mean there has to be an exact 
function or that if you connect the dots you get a smooth 
curve—with real observations that almost never happens!  

But if there is a trend, then you have some kind of correlation.   

 If you do NOT have a correlation, then the graph will be either a horizon-
tal line—Y is essentially the same with all values of X—or a vertical line—all Y 
values occur at the same value of X.  Another non-correlation is when there is 
NO apparent line you can make, the dots are too scattered around the graph such 
that a computer could make a line but with an uncertainty so high as to make the slope of the line meaning-
less. 

 It is easy to find values that correlate, linearly like adiabatic cooling, or with a curve like the rela-
tionship between periods and distances in Kepler’s Third Law.  Here’s an example of a non-correlation 
that’s in the news—hurricanes versus sunspot counts.  Research question:  do we get more hurricanes (or 
fewer hurricanes) when sunspot numbers are high?  Above are two sets of data—annualized sunspot num-
bers for 25 years of data, and the numbers of hurricanes for the same years.  Have them plot the number of 
hurricanes on the Y axis and the sunspot numbers on the X.  Warning! Too often, despite the specific in-
structions, students could not get past the frequent use of plotting the YEAR along the X and putting in two 
plots of data on the same graph!   

 You should get no visible correlation at all, though sometimes it appears that there is a negative 

YEAR Tropical 
Systems 

Hurri-
canes 

1974 11 4 

1973 8 4 

1972 7 3 

1971 13 6 

1970 10 5 

1969 18 12 

1968 8 4 

1967 8 6 

1966 11 7 

1965 6 4 

1964 12 6 

1963 9 7 

1962 5 3 

1961 11 8 

1960 7 4 

1959 11 7 

1958 10 7 

1957 8 3 

1956 8 4 

1955 12 9 

1954 11 8 

1953 14 6 

1952 7 6 

1951 10 8 

1950 13 11 

Year   Sunspot  
           Number 
_____  _______ 
  1950   76.0 
  1951   58.3 
  1952   29.6 
  1953   13.6 
  1954    4.4 
  1955   38.1 
  1956  126.1 
  1957  165.9 
  1958  175.1 
  1959  149.5 
  1960  103.8 
  1961   49.1 
  1962   31.4 
  1963   24.5 
  1964   10.2 
  1965   14.6 
  1966   43.8 
  1967   95.8 
  1968   98.2 
  1969   96.0 
  1970  108.5 
  1971   73.5 
  1972   72.0 
  1973   39.3 
  1974   34.0 
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correlation (storms get fewer with higher sunspot numbers) in some plots I received.   

 

What Are You Made Of And Where Did You Come From? 

 Here’s an interdisciplinary twist for an astronomy lesson.  The heart of our “Where Did We come 
From?” grand question is stellar evolution but the start begins with chemistry’s Periodic Table and some 
biology and geology.  Simply, students are asked to, in small groups, come up with a list of elements that 
they hear about a lot in the context of human bodies and the planet Earth.  After a time they jigsaw their 
results on to the whiteboard in two columns.  Then the class reviews this, and emphasizes (we put boxes 
around them) those that they feel are especially abundant.  Finally, we put on the board, between the two 
lists, the common most abundant elements, usually about 5-6 of them.  These last might include hydrogen, 
oxygen, iron, nitrogen.  Now we ask the question, where did these come from and how did they get here 
and into us and our planet? 

 We don’t have a lot of helium in us but we and the planet are abundant with hydrogen, which 
comes from the primordial solar nebula and back from that, the Big Bang creation of the universe.  What 
about the rest?  Most of that comes from those most interesting stars, the red giants.  When a star runs out 
of hydrogen in its core, the core collapses, heats up and starts to use as fuel what was previously made as 
ash.  So the helium produced in our Sun’s fusion fuel process now ‘burns’ as the Sun’s energy source, pro-
ducing carbon, which is amply abundant in us.  The star now becomes a red giant star, its outer layers 
swollen farther away by the now even hotter core inside. 

 Depending on how massive the star is, this could be the only new fuel the star uses, or the ash-to-
fuel process can repeat with new ashes/fuels.  Here is where other elements are created: Nitrogen, Magne-
sium, Oxygen, Neon, Silicon.  In this last fusion process, which lasts all of an hour or so, many other com-
mon metals are made—Sulphur, Argon, Calcium, Titanium, Chromium, Iron, Nickel and Zinc.  Should the 
star get to this last stage, it’s likely to go supernova which will not only blow all these elements around into 
space to seed other nebulae that can become stars, planets and life, but the moment of explosion generates 
a lot of the higher elements, like gold. 

 So, while your students may be 8, or 18, many parts of them are billions of years old.  For the col-
lege students, this still won’t get them into a bar….but part of the answer—a large part!—of where did 
they come from is...long-dead red giant stars. 

 

Assessment With 4 Balls 

 It is good from time to time to do formative assessments, to make sure all students are on track.  
One day, as class was nearly all filed in, I asked loudly but casually which students thought they could be a 
star (the assumption being they think of Hollywood stars).  To the first four that quickly screeched out a 
Yes, I tossed out a child’s blue play ball about the size of a small soccer ball, a red basketball, a small sun-
model ball, and a tiny piece of rounded white Play-Doh.  Then I asked the “stars” to give “their” biogra-
phy;  this might include mass, brightness, age.  A good way to quickly see if the students have grasped ba-
sic solar evolution. An additional assessment—I pretended that I was hypothesizing how one star becomes 
another, by starting hot (blue) and cooling off (to white), and students corrected my hypothesis. 

 

Mnemonics 

 Oh Be A Fine Girl Kiss Me is so last century….and often an issue, especially you are a male in-
structor in an all-girls college.  So I have students create new mnemonics.  Even better, I have students cre-
ate them for the whole electromagnetic spectrum!  My favorite one came from a mostly Hispanic class 
some years ago—Raul’s Mother Is Visiting Uncle Xavier’s Garden.  Keep your results handy.  It will make 
a good long term study of student interests over time! 
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