MATH-in-CTE LESSON PLAN 

LESSON TITLE: Genetics and Probability
OCCUPATIONAL AREA:  Agriculture

CTE CONCEPT(S):  Find the likelihood of a plant or animal having certain genetic characteristics.
MATH CONCEPTS: Students will determine the probability of particular genetic factors.

CCSS:  Statistics & Probability 9-12.CP.2, Statistics & Probability 9-12.CP.3, Statistics & Probability 9-12.CP.9
Mathematical Practices:
#1 Make sense of problems and persevere in solving them.





#2 Reason abstractly and quantitatively.





#4 Model with mathematics.





#7 Look for and make use of structure.





#8 Look for and express regularity in repeated reasoning.

LESSON OBJECTIVE: Students will calculate the chances of organisms having particular genetic factors using Punnett Squares and probability.

SUPPLIES NEEDED:  Instructor notes, student notes, calculators.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

Ask students to clasp hands together.  Which thumb is on top?  If your right thumb is on top it is considered a dominant trait (B) and left thumb on top is a recessive trait (b).  A person who put the right thumb on top could have BB or Bb and a person who put the left thumb on top could only have bb.  We can show the possible characteristics of offspring of 2 parents with these characteristics using a Punnett Square.


	Use thumb example to discuss genetic characteristics and illustrate a Punnett Square to show how these characteristics are passed on to offspring.

Hand out notes to illustrate the Punnett squares for the thumb example in the notes.

	2.  Assess students’ math awareness as it relates to the CTE lesson.

How might we use genetic characteristics in agriculture?
	Should discuss how genetics can be used in breeding programs to derive desired traits in animals and discuss how plants are genetically modified to produce healthier, disease- and pest-resistant plants.


	3.  Work through the math example embedded in the CTE lesson.


	Use the thumb problem as an introduction to genetics and finding probabilities.

	4.  Work through related, contextual math-in-CTE examples.


	Work through examples 1 -3 in the notes and have students work through the try its for examples 1 -3. Example 1 begins with a monohybrid example using a Punnett Square to determine the probability.  Example 2 uses a Dihybrid example.  The Punnett Square is more complex and students should find the probability.  Example 3 shows how you can simplify a dihybrid problem using Fundamental Counting Principle and probability of independent events so that the Punnett Square is not needed (although some students might prefer it).  Focus on the structure and repeated reasoning used in Example 3, which highlights Mathematical Practices 7 and 8.

	5.  Work through traditional math examples.


	Work through examples 4-6 in the notes.  Have students do the try its.

	6.  Students demonstrate their understanding.


	Allow students to begin work on the Genetics & Probability Worksheet.  While students are working, circulate the classroom, answering questions and assisting as needed.  Formatively assess students understanding through their work on the worksheet.  Clarify any misconceptions and troubleshoot common mistakes.  Encourage students who finish early to help others.



	7.  Formal assessment


	 Quiz




