	California       2.0   A typical cell of any organism contains genetic instructions that specify its traits. 

Standards               Those traits may be modified by environmental influences. 

7.0 Scientific progress is made by asking meaningful questions and conducting careful

Investigations.  As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigation.

	Learning            *   Students should be able to describe Mendel’s genetic experiments.

Objectives          *   Students will be able to identify the factors that control the inheritance of traits in

                                 organisms.

                      *   Students will explain how geneticists use symbols to represent alleles.

                            *   Students will describe the principles of probability and how Mendel applied them

                                 to inheritance.

                            *   Students will state how geneticists use Punnett squares.

	Day 1
	Day 2
	Day 3

	Warm up: Review Standards and Objectives to be taught.  Discuss the language and meaning of Standards and Objectives.

Unit Questions: Why do we look like members of our biological family?

How can siblings with the same two parents look completely different?  

Whole class brainstorm reasons and discuss.

Intro: Teacher leads discussion about chromosomes and DNA.  Q: How many chromosomes does the human cell contain?  What determines the characteristics of an individual?

In-class assignment: Students read about the “Father of Genetics”- and his experiments.

Whole group discussion:  How do the discoveries of Mendel’s work contribute to understanding more about the DNA in chromosomes?

Take home assessment: “Mendel’s Letter Home” – Students write letter explaining pea plant experiments.
	Warm up: Individually students write down the answers to the questions based on learning from previous day:  In Mendel’s plant experiment, the F1 generation consisted of what? The F2 generation? Class will discuss 

Vocabulary: Students define terms discussed previous day-trait, heredity, genetics,  allele

Question:  Why would the offspring in the F2 generation differ from what occurred in the F1 generation? Whole class brainstorm for answer.

Group Lab: (Groups of 4) Practice making varied combinations for the same characteristics using manipulatives provided. 

For example: Tall, white plants breed with short, white plants. Students will recognize the differences between dominant and recessive alleles, and be able to explain why tall white plants appear more often, due to both color and height being dominant.

Homework: Using the given characteristics, determine the F1 and F2 generations of plants based on both color and height.
	Warm up:  Individually students write the answers to the following questions:  Explain what P generation means.  What is the difference between self- pollination and cross- pollination? Class will discuss 

Question: How does dominance and recessive alleles affect the end product?  How do we determine which alleles are dominant and which are recessive? Whole class brainstorms for answer.

In- class oral group assessment: If a white, tall plant was crossed with a red short plant and its offspring (F1) were all white and tall, what would be the dominant characteristics, and what would be the recessive?

Whole group discussion:  Using symbols to represent dominant traits with capital letters, and recessive traits with lower case letters, determine the combination of alleles due to breeding (Remember 1 allele from each parent).

Homework: Practice using letters to represent dominant and recessive combinations.
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	Day 4
	Day 5
	Day 6

	Warm up: Individually students write down and answer: If short stems show up the least in pea plants, it would be safe to determine that this trait is what type of allele? Explain.  Class discusses results after 5 minutes

Vocabulary: Students define key terms used- probability, codominance, and Punnett Squares

Question:  How did Mendel’s work lead to the understanding of dominant and recessive alleles? Whole class brainstorm to determine the necessary work of Mendel.

Presentation:  Teacher reviews the use of symbols (letters) as presented in the previous class, and demonstrates the difference between homozygous and a heterozygous through the use of Punnett squares.  Teacher also presents information regarding phenotype and genotype.

Pair Lab:  Use symbols to represent Mendel’s pea plants. Clearly identify the plants in each generation that are heterozygous and those that are homozygous.  What are the phenotypes and genotypes of each plant?

Whole-class discussion:  Conclusions?  Where any of the generations easier to determine then others? State why?

Homework:  Complete Chapter Section review on Mendel’s Work 
	Warm up:  Students individually write down and answer: Traits that are homozygous contain what type of alleles?  Those traits that are heterozygous contain what type of alleles?  Explain how you determined your answers. Class discusses results after 5 minutes.

Question:  Are traits controlled by dominant alleles more common than traits controlled by recessive alleles?  Whole class writes a hypothesis reflecting their ideas.

Pair Lab:  For traits given (ear lobes, hair on fingers, curly hair, cleft chin, etc) work with a partner to determine what trait you have and then circle that trait in your data table.

Whole class discussion:  Count the number of students who have each trait.  Record that number on the overall data table along with the total number of students.  Determine through the data table if the dominant traits were more common or not.  

Conclusion:  What caused some of you to have certain traits? If you have siblings, can you think of any traits that you share? Why would step-brothers and sisters, or cousins, look different from you? 

Whole class brainstorm and discuss orally.

Homework:  Students explain using the data obtained in class if their initial hypothesis was correct or not.  If so, explain why. If not, explain why these differences may have occurred. 


	Warm up:  Individually students must write down and answer: Using Punnett squares, determine the possible outcomes of a cross between a tall pink plant, with a short white plant.  Both Tall and Pink are dominant.

Question: From the Punnett squares developed in the warm up, determine the probability that the offspring of the plant will be tall and pink.  Answer in both a percentage format and a ratio format.  Whole class discusses  probability and how to solve for it.

Pair Lab: Using your knowledge of Punnett squares and probability, determine the outcomes of the combinations given for each trait.  Brown hair and blonde hair, Brown is dominant, both are homozygous.  Blue eyes and brown eyes, brown is dominant, one is heterozygous.  What is the probability that each of their offspring will share a dominant trait? Recessive trait? Explain your results.

Technology:  To gain more experience in developing Punnett squares and understanding the combinations between dominant and recessive alleles, students individually work in the computer lab at http://www.sciencespot.net/
Pages/kdzbiogen.html . This website provides students with the opportunity to play genetic games while learning the concepts!

In-class assessment:  Explain how a blue eyed child can come from a brown eyed father and a blue eyed mother, when brown is dominant. Students will write down their responses individually.

	Day 7
	Day 8
	Day 9

	Warm up:  Students individually write down and answer. When determining two traits in an individual, a person that has alleles like “Tt” for example are said to be? Those with “tt” are said to be? Explain why this is.  Class discusses after 5 minutes.

Question:  How are Punnett squares used in order to determine the probability of occurrence for more then one trait?  Why does each individual have two alleles for the same trait?  Whole class brainstorms for answers.

Pair Lab:  On a worksheet provided, the characters taken from SpongeBob Squarepants are arranged in “breeding” scenarios.  Students must determine the probability of traits from these “breedings” to their offspring.  Students will also be informed on which traits are dominant and which are recessive. 

Whole class discussion:  Conclusions?  Why are the probabilities different in each case?

Take home assessment:  In math, percentages and ratios are used to help understand how to convert ratios to percentages in order to compare which number is greater.  For example when keeping scores in sports often times it is done in ratios. For example the player made 5 baskets out of 10. In order to compare who was the most successful player, change the ratio to a percentage and compare with the other players scores.  Students will be given different score ratios they must change to percentages.


	Question:  Patrick is heterozygous for Pink body color. Patti is a purebred and is also Pink. Yellow is recessive. What would their children look like? Explain.

What is the probability that all their children will be Pink?  Whole class brainstorms and complete Punnett squares for answers.

Intro:  To incorporate technology in science the teacher will perform a power point presentation that represents the combination of outcomes an offspring may receive from its parents.  A picture of both the mother and father will be used in order to determine possible characteristics of the baby. The teacher will use pictures from the student body in order to personalize the lesson.  Students will be asked to predict the outcome of certain characteristics of the offspring given information on which traits are dominate. Traits would be characteristics like eye color, nose, lips, etc.

Pair Lab:  Baby Potato Head Genetics.  Given various traits for Mr. Potato Head and various traits for Mrs. Potato Head, determine the traits of their offspring.  Start with combining each of their traits by using Punnett squares.  For example for trait 1 Mr. PH may have a hat, but for trait 1 Mrs. PH has no hat.  Using the key of dominant and recessive traits, complete the Punnett squares.

Homework:  Complete any Punnett squares that were not completed in class. 


	Question:  Which traits from the Mr. and Mrs. Potato Head combinations were controlled by all dominant alleles?  Recessive alleles?  Whole class brainstorms and reviews work from previous day.

Pair Lab:  Baby Potato Head Genetics continued.  Determine the probability of each trait and write it next to the Punnett squares.  For any traits that have a 50:50 probability you must flip a coin to determine the traits of your baby.  Heads will be dominant, and tails recessive.  Once all the traits of the baby are determined, you must draw them on the baby Potato Head outline given.  Flip a coin to determine sex. Heads in male, and tails is female.  Use the portraits of Mr. and Mrs. Potato Head to determine what the traits should look like.

Presentations of Baby:  Each pair decorates their baby with the appropriate traits and develops a birth certificate for them with paper developed by teacher.  Students will present their final product with name, birth date, and appearance.

In-class assessment:  Explain why all of the babies shared some of the same traits, such as sport shoes? Class will brainstorm and oral communicate reasons.

	Day 10
	
	

	Question:  Explain using science nomenclature how traits are inherited from parent to offspring.  Whole class brainstorm.

In class assessment:  Complete written examination by answering questions related to Gregor Mendel and genetics that have been discussed and practiced for the past two weeks.  Students will be given a series of different levels and styles of questioning on their test.  These styles will range from multiple choice to essay (critical thinking). 
	
	


