The National Association of Biology Teachers is charged with the
mission to “empower educators to provide the best possible biology
and life science education for all students.” That cannot happen
without high quality standards – not only in science, but in language
arts and mathematics – and effective tools and training, all of which
are determined by the political process. Supporters of groups like
ROPE are cultivated over time and ready to respond when needed.
We need to cultivate such supporters as well. As professional educa
tors, we have to be prepared to be proactive with the facts rather than
reactive with the rebuttal.
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letter
Biostatistics in the Popular Press
Marilyn vos Savant writes a weekly column called “Ask Marilyn” for
Parade magazine. In her column of August 18, 2013, she proposed
the following problem. Five cats are in a sack: two are tabbies and
three are calicos. You let one cat out of the bag, but it runs up a
tree before you get a chance to see its color. Then you purposely
let out another cat and observe it to be a tabby. What is the prob
ability that the cat in the tree is also a tabby? Marilyn’s answer is
1 chance in 4.
Many readers wrote to Marilyn, arguing that the correct answer
should be 2 out of 5 and that observing the one tabby does not
change the probability. But this is incorrect; the probability in
Marilyn’s question is a simple example of conditional probability, as
follows. Initially, it is a given (known fact, probability = 1) that the
ratio of tabbies to calicos is 2/5. Because there were only two tabbies
in the bag initially, and you purposely let one cat (that happened to
be a tabby) out of the bag, one of the four remaining cats of unknown
color (three in the bag and one in the tree) could be a tabby. Thus, the
probability that the cat in the tree is a tabby is 1 in 4.
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It is important to realize when additional information is relevant
or irrelevant to the statistical analysis of model populations. For
example, all genetically normal cats with calico color pattern are
female. This is additional information, but it is irrelevant to the solu
tion of Marilyn’s problem. But what if we had been told that tabbies
are 50% more likely to escape from the bag than calicos? In other
words, cats do not tend to leave the bag in random order with
respect to color. Technically, the naive answers above, based on frac
tions, assume that all cats are equally likely to escape. Equally likely
outcomes are vital to using simple fractions for probability. If, on the
other hand, we knew that tabbies and calicos have different natural
probabilities of escaping, we would apply Bayes’s rule to determine
probabilities, including the chance that the cat up a tree is a tabby,
before a second cat gets out of the bag. Computing afterward that
the conditional probability that the cat up a tree is a tabby, given
that the cat we can observe is a tabby, gets rather complicated math
ematically. We explained the rudiments of Bayes’s rule in a previous
issue of ABT (Stansfield & Carlton, 2004), and we pointed out in
another previous issue (Stansfield & Carlton, 2011) that all assump
tions underlying a statistical solution should be identified along with
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they used social media to cultivate a grassroots political movement
against CCSS that overcame strong support from the State Chamber
of Commerce, industry and STEM leaders, both houses of the legis
lature, and the administrations of the state superintendent of public
instruction and the governor.
As the 2014 legislative session began, ROPE kicked off their
campaign to overturn CCSS and cast doubt on any curriculum
efforts that were not completely home grown. Starting with a capitol
rally, they continued a campaign against national standards and met
with parent–teacher organizations across the state, speaking about
the perceived federal takeover of education. A poll conducted in late
May on behalf of a Republican candidate for the Oklahoma legis
lature showed that public perception about CCSS had completely
flipped within the year, with 57% of likely primary voters holding
an unfavorable view of the standards while only 9% had a favorable
view. When the Common Core repeal bill came to the governor’s
desk, she had little choice but to sign it, despite the fact that she is
chairman of the National Governor’s Association, the primary group
sponsoring the standards in the first place.
There are lessons to be learned here. Margaret Mead’s “Never
doubt that a small group of thoughtful, committed citizens can
change the world” comes to mind. The other lesson is from the
use of social media. The Oklahoma Science Teachers Association–
Oklahomans for Excellence in Science Education–STEM coalition
used messaging, email, Twitter, Facebook, and blogs to good advan
tage to maneuver the science standards to a place where they could
be placed into rules. But while we felt good about marshaling hun
dreds of supporters, ROPE called on thousands.
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consideration of alternative explanations when analyzing model pop
ulations in published papers.
Parade magazine is distributed in more than 640 newspapers
in the United States. It is the most widely read magazine in the
country, with a circulation of 32.5 million and a readership of nearly
60 million. We receive our copy as an addition to the Sunday issue
of our local newspaper. We believe that Marilyn’s cat problem has
been read by far more people than could be reached via any sci
entific journal or textbook. So it is no longer a trivial example of
biostatistics in the popular press. We pointed this out in a previous
paper (Stansfield & Carlton, 2009) dealing with the sex distribution
in two-child families from a federal survey. If Marilyn’s cat problem is
available nationwide to so many people, surely it is worth discussion
in high school biology classes.
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