WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :  7&8
Teacher: Angela Lamoureux
Lesson Title:  Genetics-Probability and Heredity
                      Prentice Hall Science Explorer Lab Zone “Block”
Lesson Overview (objective):  Introduction-“Probability Play Stations”  Stations are set up with instructions for students as follows—Coin Toss, What’s Behind the Door,  Roll the Dice, and Pick a Card.  Using the Lab Zone Easy Planner, four skills labs were selected for this unit:  1.Take a Class Survey, 2.What’s the Chance, 3.Coin Crosses, 4.Make the Right Call.  Each activity builds on the next activity to develop the students’ understanding of genetics-probability and heredity.  Other activities such as reading textbook, Power Point presentation, and video/DVD may be used at various times during the unit.  
In this lesson, students will:
· Describe the results of Mendel’s experiments.

· Identify what controls the inheritance of traits in organisms.

· Define probability and describe how it helps explain the results of genetic crosses.

· Explain what is meant by genotype and phenotype.

· Tell what codominance is.
Materials:  
                       Introduction:  coins, poster board door game, dice, cards
                   1.Take a Class Survey:  mirror(optional)

                       2.What’s the Chance:  coins for the class


           3.Coin Crosses:  2 coins, masking tape, scissors(per group)

                       4.Make the Right Call:  2 small paper bags, 3 blue marbles, marking pen, 3 white marbles  
Length of Lesson: Four to five 55-minute class periods
Ma. State Frameworks Standard: 

· Recognize that every organism requires a set of instructions that specifies its traits. These instructions are stored in the organism’s chromosomes. Heredity XE "Heredity"  is the passage of these instructions from one generation to another.
· Recognize that biological evolution XE "evolution"  accounts for the diversity of species developed through gradual processes over many generations.
WPS Benchmarks:

08.SC.IS.02 Design and conduct an experiment specifying variables to be changed, controlled, and measured.

08.SC.IS.03 Select appropriate tools and technology (e.g., calculators, computers, thermometers, meter sticks, balances, graduated cylinders, and microscopes), and make quantitative observations.

08.SC.IS.04 Present and explain data and findings using multiple representations, including tables, graphs, mathematical and physical models, and demonstrations.

08.SC.IS.05 Draw conclusions based on data or evidence presented in tables or graphs, and make inferences based on patterns or trends in the data. 

08.SC.IS.06 Communicate procedures and results using appropriate science and technology terminology. 

08.SC.IS.07 Offer explanations of procedures, and critique and revise them. 

08.SC.IS.10 Use and understand scientific notation. 
DATA ANALYSIS, STATISTICS, AND PROBABILITY Students will…

 08.MA.DA.01 Describe the characteristics and limitations of a data sample. Identify different ways of selecting a sample, e.g., convenience sampling, responses to a survey, random sampling. 

08.MA.DA.02 Select, create, interpret, and utilize various tabular and graphical representations of data, e.g., circle graphs, Venn diagrams, scatterplots, stem-and-leaf plots, box plots, histograms, tables, and charts. Differentiate between continuous and discrete data and ways to represent them.

 08.MA.DA.03 Find, describe, and interpret appropriate measures of central tendency (mean, median, and mode) and spread (range) that represent a set of data. Use these notions to compare different sets of data. 

08.MA.DA.04 Use tree diagrams, tables, organized lists, basic combinatorics (“fundamental counting principle”), and area models to compute probabilities for simple compound events, e.g., multiple coin tosses or rolls of dice. 
Essential Questions: 

· What were the results of Mendel’s experiments, or crosses?

· What controls the inheritance of traits in organisms?

· What is the probability and how does it help explain the results of genetic crosses?

· What is meant by genotype and phenotype?

· What is codominance?
Student Outcomes:

After this unit, students will be able to:

· Describe the results of Mendel’s experiments.

· Identify what controls the inheritance of traits in organisms.

· Define probability and describe how it helps explain the results of genetic crosses.

· Explain what is meant by genotype and phenotype.

· Tell what codominance is.
Procedures:  Brief Summary  
 


Introduction- Coin Toss, What’s Behind the Door,  Roll the Dice, and Pick a Card

Take a Class Survey—Students determine and record traits from given information.




What’s the Chance—coin toss 20 times/questions




Coin Crosses—Use of 2 coins to model Mendel’s cross between two Tt pea plants




Make the Right Call—Predicting the possible results of genetic crosses with brown bags 
                                                                        and marbles 
                                    ***Prentice Hall Lab Zone Activities are included below***
Student Accommodations: (ELL,SPED ect.)

Accommodations to include more assistance from the teacher with material presented with mnemonic devices, pictures, verbal cues, etc.  Teacher assistance with group work and experiments as needed per classes/students.
Assessments: 
Assessment of withitness during class presentations, activities, and labs

Assessment of data, graphs, lab reports, quizzes, tests
Extensions and Modifications:  Modifications as noted above  

Extensions for “Design an Experiment” Activity, research on Genetic—timelines, reports, book reports, projects
Teacher Notes

Name _____________________    Date _____________    Class _____________________

Skills Lab

Take a Class Survey 

Prep Time:   None

Class Time:   40 minutes

Difficulty: L2 (For All Students)

Skills Focus:   developing hypotheses, interpreting data

Materials 

· mirror (optional)

Problem 

Are traits controlled by dominant alleles more common than traits controlled by recessive alleles?

Procedure 

PART 1 Dominant and Recessive Alleles 

1. Write a hypothesis reflecting your ideas about the problem question.

                                                            
                                                            
2. For each of the traits listed in the data table on the next page, work with a partner to determine which trait you have. Circle that trait in your data table.

3. Count the number of students in your class who have each trait. Record that number in your data table. Also record the total number of students.

PART 2 Are Your Traits Unique? 

4. Look at the circle of traits in your text. All the traits in your data table appear in the circle. Place the eraser end of your pencil on the trait in the small central circle that applies to you—either free ear lobes or attached ear lobes.

5. Look at the two traits touching the space your eraser is on. Move your eraser onto the next description that applies to you. Continue using your eraser to trace your traits until you reach a number on the outside rim of the circle. Share that number with your classmates.

Data Table 

	

	Total Number or Students                     

	
	Trait 1
	Number
	Trait 2
	Number

	A
	Free ear lobes
	
	Attached ear lobes
	

	B
	Hair on fingers
	
	No hair on fingers
	

	C
	Widow’s peak
	
	No widow’s peak
	

	D
	Curly hair
	
	Straight hair
	

	E
	Cleft chin
	
	Smooth chin
	

	F
	Smile dimples
	
	No smile dimples
	


Analyze and Conclude 

Write your answers in the spaces provided.

1.  Observing The traits listed under Trait 1 in the data table are controlled by dominant alleles. The traits listed under Trait 2 are controlled by recessive alleles. Which traits controlled by dominant alleles were shown by a majority of students? Which traits controlled by recessive alleles were shown by a majority of students?

                                                            
                                                            
2.  Interpreting Data How many students ended up on the same number on the circle of traits? How many students were the only ones to have their number? What do the results suggest about each person’s combination of traits?

                                                            
                                                            
                                                            
3.  Developing Hypotheses Do your data support the hypothesis you proposed in Step 1? Write an answer with examples.

                                                            
                                                            
                                                            
Design an Experiment 

Do people who are related to each other show more genetic similarity than unrelated people? Write a hypothesis. Then design an experiment to test your hypothesis. Obtain your teacher’s permission before carrying out your investigation.
                                                            
                                                            
                                                            
                                                            
                                                            
                                                            
Prepare for Inquiry 

Key Concept

Human traits are controlled by dominant and recessive alleles, causing many different combinations of traits among a group of people.

Skills Objectives

Students will be able to

1. develop hypotheses about whether traits controlled by dominant alleles are more common than traits controlled by recessive alleles

2. interpret data about certain traits controlled by dominant and recessive alleles in humans

3. draw conclusions about the frequency and the variation of certain traits in the class

Advance Planning

Gather mirrors, or invite students to bring some from home. You might wish to make photocopies of the circle chart and the data table.

Alternative Materials

If you do not have mirrors, students can observe one other.

Guide Inquiry 

Invitation

Ask: Why do you think people often look very similar to other family members, but also different? (Students should realize that children inherit both dominant and recessive alleles from each parent. The combination of these alleles determines the child’s physical appearance.)
Introduce the Procedure

· Have students read through the entire procedure. Then review with them what each trait looks like. Refer students to the photos in the text, or find examples of each trait among the class. Tell students that curly hair includes wavy hair or any hair that is not straight.

· Make sure students know how to use the circle of traits in Part 2. Point out how to use the color-coding, starting at the center of the circle.

Troubleshooting the Experiment

· Monitor students as they work to make sure they correctly identify each trait.

· The class can record their results on a large data table on the chalkboard by writing their initials in the appropriate columns.

Expected Outcome

Students will show a great variation in traits. Few, if any, will have the same number on the circle of traits.

Analyze and Conclude

1. One trait controlled by a dominant allele that is usually more common is free earlobes. Some traits controlled by recessive alleles that are usually more common include smooth chin, straight hair, no widow’s peak, and no mid-finger hair. However, any class’s results may vary from the overall population patterns because of the small sample size.

2. Answers will vary, but usually few or no students have the same number when six traits are studied. The more traits that are considered, the smaller the chance that any two people in a class will have the same number. Even siblings, except identical twins, have different combinations of traits.

3. Answers will vary, but answers should include examples from the lab to explain that neither traits controlled by dominant alleles nor traits controlled by recessive alleles are automatically more common in a population.

Extend Inquiry 

Design an Experiment

Students’ hypotheses will vary. Possible hypothesis: A group of related people will share more numbers on the circle of traits than a group of unrelated people. Student experiments can follow the same procedure as this lab, except students would observe the traits in people from a single family.

Teacher Notes

Name _____________________    Date _____________    Class _____________________

Discover Activity

What’s the Chance? 

Class Time:   15 minutes

Difficulty: L1 (Basic to Average)

Skills Focus:   Predicting

Materials

coin

Procedure

1. Suppose you were to toss a coin 20 times. Predict how many times the coin would land with heads up and how many times it would land with tails up.

2. Now test your prediction by tossing a coin 20 times. Record the number of times the coin lands with heads up and the number of times it lands with tails up.

3. Combine the data from the entire class. Record the total number of tosses, the number of heads, and the number of tails.

Think It Over 

Predicting  How did your results in Step 2 compare to your prediction? How can you account for any differences between your results and the class results?

Expected Outcome

The outcome of the coin tosses will vary. The more data, the closer the outcome will be to the expected ratio of one “heads” to one “tails.”

Think It Over

For most students, their results were slightly different from their predictions. The combined class data should be closer to the expected ratio of one “heads” to one “tails.” Students might infer that the difference is due to chance or that the more coin tosses they make, the closer they will come to the predicted outcome.

Teacher Notes

Name _____________________    Date _____________    Class _____________________

Try This Activity

Coin Crosses 

Class Time:   15 minutes

Difficulty: L1 (Basic to Average)

Skills Focus:   Interpreting data

Materials

2 coins, masking tape, scissors

Procedure

Here’s how you can use coins to model Mendel’s cross between two Tt pea plants.

1. Place a small piece of masking tape on each side of two coins.

2. Write a T (for tall) on one side of each coin and a t (for short) on the other.

3. Toss both coins together 20 times. Record the letter combinations that you obtain from each toss.

Interpreting Data  How many of the offspring would be tall plants? (Hint: What different letter combinations would result in a tall plant?) How many would be short? Convert your results to percentages. Then compare your results to Mendel’s.

Expected Outcome

5 TT, 10 Tt, 5 tt; All plants that are TT and Tt will be tall, approximately 15, or 75%. All tt plants will be short, approximately 5, or 25%. Some students might observe that their results are similar to Mendel’s results.

Extend

Let students toss both coins another 20 times and observe whether their percentages are closer to Mendel’s results. 

Learning Modality: logical/mathematical

Teacher Notes

Name _____________________    Date _____________    Class _____________________

Skills Lab

Make the Right Call! 

Prep Time:   None

Class Time:   40 minutes

Difficulty: L2 (For All Students)

Skills Focus:   making models, interpreting data

Materials 

· 2 small paper bags

· 3 blue marbles

· marking pen

· 3 white marbles

Problem 

How can you predict the possible results of genetic crosses?

Procedure 

1. Label one bag “Bag 1, Female Parent.” Label the other bag “Bag 2, Male Parent.” Then read over Part 1, Part 2, and Part 3 of this lab. Write a prediction on another sheet of paper about the kinds of offspring you expect from each cross.

PART 1 Crossing Two Homozygous Parents 

2. Place two blue marbles in Bag 1. This pair of marbles represents the female parent’s alleles. Use the letter B to represent the dominant allele for blue color.

3. Place two white marbles in Bag 2. Use the letter b to represent the recessive allele for white color.

4. For Trial 1, remove one marble from Bag 1 without looking in the bag. Record the result in your data table. Return the marble to the bag. Again, without looking in the bag, remove one marble from Bag 2. Record the result in your data table. Return the marble to the bag.

5. In the column labeled Offspring’s Alleles, write BB if you removed two blue marbles, bb if you removed two white marbles, or Bb if you removed one blue marble and one white marble.

6. Repeat Steps 4 and 5 nine more times.

PART 2 Crossing Homozygous and Heterozygous Parents 

7. Place two blue marbles in Bag 1. Place one white marble and one blue marble in Bag 2.

8. Repeat Steps 4 and 5 ten times, and record your data in the data table for Part 2.

PART 3 Crossing Two Heterozygous Parents 

9. Place one blue marble and one white marble in Bag 1. Place one blue marble and one white marble in Bag 2.

10. Repeat Steps 4 and 5 ten times, and record your data in the data table for Part 3.

Data Table: Part 1 

	Trial
	Allele From Bag 1 (Female Parent)
	Allele From Bag 2 (Male Parent)
	Offspring’s Alleles

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Data Table: Part 2 

	Trial
	Allele From Bag 1 (Female Parent)
	Allele From Bag 2 (Male Parent)
	Offspring’s Alleles

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Data Table: Part 3 

	Trial
	Allele From Bag 1 (Female Parent)
	Allele From Bag 2 (Male Parent)
	Offspring’s Alleles

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Analyze and Conclude 

Write your answers on a separate sheet of paper.

1.  Making Models Make a Punnett square for each of the crosses you modeled in Part 1, Part 2, and Part 3.

2.  Interpreting Data  According to your results in Part 1, how many different kinds of offspring are possible when the homozygous parents (BB and bb) are crossed? Do the results you obtained using the marble model agree with the results shown by a Punnett square?

3.  Predicting  According to your results in Part 2, what percentage of offspring are likely to be homozygous when a homozygous parent (BB) and a heterozygous parent (Bb) are crossed? What percentage of offspring are likely to be heterozygous (Bb)? Does the model agree with the results shown by a Punnett square?

4.  Communicating  According to your results in Part 3, what different kinds of offspring are possible when two heterozygous parents (Bb × Bb) are crossed? What percentages of each type of offspring are likely to be produced? Does the model agree with the results of a Punnett square?

5.  Inferring  For Part 3, if you did 100 trials instead of 10 trials, would your results be closer to the results shown in a Punnett square? Explain.

6.  Communicating  In a paragraph, explain how the marble model compares with a Punnett square. How are the two methods alike? How are they different?

More to Explore 

In peas, the allele for yellow seeds (Y) is dominant over the allele for green seeds (y). What possible crosses do you think could produce a heterozygous plant with yellow seeds (Yy)? Use the marble model and Punnett squares to test your predictions.

Prepare for Inquiry 

Key Concept

Punnett squares can predict the results of a genetic cross when the genotypes of both parents are known.

Skills Objectives

Students will be able to

1. model the combination of alleles in a genetic cross

2. predict the offspring of a genetic cross

3. interpret data from models of genetic crosses

4. compare actual data with predicted outcomes

Alternative Materials

Marbles of other colors may be substituted, but use two easily distinguishable colors. (Some students may be colorblind.) Other small colored objects that have a uniform shape and texture, such as buttons, can be used.

Guide Inquiry 

Invitation

Discuss circumstances in which students make predictions in their lives. Then ask: Why is it helpful to scientists to make accurate predictions in their experiments? (Accurate predictions make scientists more confident that they are asking the right questions and correctly understanding the phenomena that they are studying; they also help scientists to better plan their experiments.)
Introduce the Procedure

Have students read the entire procedure. Ask: What do the marbles represent? (The alleles from each parent) Why should you not look inside the bag when you remove the marbles? (To make sure the combinations occur randomly)
Expected Outcome

In the first cross (BB × bb), students observe that all offspring are Bb. In the second cross (BB × Bb), all offspring are blue, but some are homozygous (BB) and some are heterozygous (Bb). In the third cross (Bb × Bb), some offspring are blue and some are white. All white offspring are homozygous (bb). Blue offspring are either homozygous (BB) or heterozygous (Bb).

Analyze and Conclude

1. Punnett square for Part 1: 

	
	b
	b

	B
	Bb
	Bb

	B
	Bb
	Bb


2. Punnett square for Part 2: 

	
	B
	b

	B
	BB
	Bb

	B
	BB
	Bb


3. Punnett square for Part 3: 

	
	B
	b

	B
	BB
	Bb

	b
	Bb
	bb


4. Only heterozygous blue offspring (Bb) are possible. The Punnett square shows the same results.

5. Student results may produce slightly different answers. As the number of trials increases, the results will more likely show that 50 percent of the offspring are likely to be homozygous (BB), while 50 percent are likely to be heterozygous (Bb). The Punnett square shows that 50 percent will be homozygous and 50 percent will be heterozygous.

6. Student results may vary due to chance, but all should observe that three different genotypes are possible: BB, Bb, and bb. From the Punnett square, students can predict that 25 percent are likely to be BB, 50 percent are likely to be Bb, and 25 percent are likely to be bb. The marble model will probably not totally agree with the Punnett square due to chance.

7. Probably; as the number of trials is increased, the results are more likely to match those predicted in a Punnett square because of chance.

8. The marble model and the Punnett square both show the genotypes of the parents and offspring, and demonstrate how the parent can donate one of two possible alleles to the offspring. The Punnett square gives all the possible genotypes of the offspring and their probabilities of occurring. The model gives the genotypes of the offspring based on chance, much like the actual combining of alleles in a real genetic cross.

Extend the Inquiry 

More to Explore

Crosses that will produce a heterozygous plant (Yy) include YY × yy, YY × Yy, Yy × Yy, and Yy × yy.
