Doing Statistics with Real
Biology Data

Luke Wilcox Kentwood, Michigan




How is knowledge stored?
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Biologists crossed a large random sample of heterozygous red eye,
normal winged fruit flies (RrNn with RrNn). They believe that the
phenotypic ratio should be 9:3:3:1.

Phenotypic Results:
Red Eyes and Normal Wings = 731

Red Eyes and Vestigial Wings = 241
Sepia Eyes and Normal Wings = 229
Sepia Eyes and Vestigial Wings = 63

Does the data provide significant evidence that the biologists’ predictions
are wrong?
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Content Goals for the lesson

e To able to formulate appropriate null and
alternative hypothesis for a chi-square
goodness of fit (Punnett Squares)

e To be able to check the appropriate
conditions for performing inference.

e To be able to perform a chi-square goodness
of fit test and make a conclusion.



Mathematical Practices Goals

Standard 1: Make sense of problems and persevere in solving them

Standard 2: Reason abstractly and quantitatively

Standard 3: Construct viable arguments and critique the reasoning of others
Standard 4: Model with mathematics

Standard 5: Use appropriate tools strategically

Standard 6: Attend to precision

Standard 7: Look for and make use of structure

Standard 8: Look for and express regularity in repeated reasoning



Lesson Plan

Get groups with plants in front of them.
Collect data.

Groups work to write a significance test.
Students present whiteboard solutions.
Teacher wrap up.



Get groups with plants in front of them

o

FAST PLANTS 7)

F, Non-Furple Stem,
Ye' ' ow-Green Leaf

9 3 1
purple stem, non-purple stem, ?urp\e stem, non-purple stem,
green green yellow-green leaf  yellow-green leaf

250 seeds
15-868886




Collect Data




Groups work to write significance test




Present white oar solutions




Teacher wrap up
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What did they learn?

AP Statistics students:

Importance of controlling
lurking variables when
collecting data.

Punnett squares and rules for
probability lead to
hypotheses.

Relationship between chi-
square test statistic and P-
value.

AP Biology students:

Structure of a significance test.
Meaning of a P-value.
Importance of checking
conditions for inference.
Follow up analysis.



What did they learn?
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Extension. Inquiry Based Instruction.

(1) What question do you want to answer?
(2) How will you collect the data?
(3) What kind of significance test can you use to support
your conclusion?
m t-test for claimed height
m 2 sample t-test for heights of purple/green stem
m 1 proportion z-test for distribution of leaf color



Questions/Comments?

e Powerpoint is available through NCTM

website.
e Feel free to email me at luke.

wilcox@kentwoodps.org
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