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The Inheritance of Genetic Traits and Probability

Purpose:  Provide opportunities for students to design and conduct investigations on the inheritance of genetic traits.

Objectives:  (Taken from DoDEA Curriculum Standards in Biology, Intro to Algebra, Algebra, Calculus)  The student will: 

	General Skills
	Math Objectives
	Science Objectives

	identify, analyze and create models
	describe the function of probability in the inheritance of genetic information
	appropriately apply genetic vocabulary.



	use appropriate tools, technology, and techniques to gather, record, analyze, and interpret data.


	calculate probabilities of a dependent or an independent event


	recognize that changes in DNA can occur and lead to variation.



	present investigative procedures and results to others verbally, graphically and in writing.


	conduct probability simulations, chart the results and predict future outcomes.


	identify questions that can be answered through scientific investigations



	solve complex problems by simulation
	find and interpret the probability of an event whose outcomes are assumed to occur randomly

	use computer or calculator assisted modeling to solve problems derived from real world situations.
	make a prediction using data and applied probability

	develop descriptions, explanations, predictions, and models using evidence and logic
	investigate the relative bias in different sampling techniques
	organize and maintain a journal showing all phases of investigations 



	identify and analyze alternative explanations, models, and predictions
	recognize dependent and independent events in probability situations
	demonstrate understanding about scientific inquiry



	
	apply probability concepts to data to solve a real world problem
	communicate scientific procedures and explanations



	
	solve problems involving combinations, permutations, or probability
	demonstrate effective methods to organize and display scientific concepts

	
	use mathematics to explain, interpret, and improve investigations and communications
	present investigative procedures and results to others verbally, graphically, and in writing



	
	use math modeling to address real world situations
	communicate science concepts accurately and clearly, using scientific vocabulary

	
	construct logical relationships between evidence and explanations
	describe how the basic subunits of DNA are involved in the processes of replication and translation


Module Description:

In this module the students will use mathematical modeling using tools such as, but not limited to, Mathematica, Stella and Excel to visualize probabilities of trait inheritance. Students will be provided with pre-existing models and interpret the data accordingly.  Students will be guided to create their own models to illustrate inheritance patterns.  They will be expected to calculate the expected number of offspring with specific traits given a set of parents and all possible parents genotypes given offspring’s genotypes.  Finally, students will research genetic and environmental factors related to a trait (perhaps a disease that is common in their families) and create a model of it.  It is intended that this will be a multi-level project.  It will start simply with one trait from parent to offspring and progress to multiple traits in either direction.  In addition, students will explore the concepts of mutations, both chromosomal and environmentally induced.  This allows special education students to master to their level and AP students to delve deeper.

Assessment:

Ongoing and continual

Rubric for Models 

Performance assessments using Punnett Squares

Project on genetic trait

Requirements:  Access to computer lab with required programs; TI-83 calculators

Relevant Courses:  Biology or AP Biology, Grades 9-12; (Integrated Science – Genetics lesson); Intro to Algebra, Algebra, Math Analysis

