Patricia McKeon, Claremont Academy
Science and Technology Lesson Plan

Grade 7

Lesson title:

 How well does a Punnett square predict the actual ratios?

Lesson objective:
1. Student will describe the principles of probability and how Mendel applied them to inheritance. 

2. Students will be able to set up and work through a Punnett square when given a male and female genotype.

3. Students will be able to predict the phenotype and genotype of offspring by reading a Punnett square

4. Student will determine actual ratios by using penny tosses to represent genetic crosses.

5. Students will be able to graph results of Punnett square predictions for offspring of a genetic cross and actual results from coin toss.

Materials:
Worksheet

Tape

2 pennies

Length of lesson:

3 class periods (45 minutes)

MA State Frameworks:

Reproduction and Heredity, L.S.7,8,9.
WPS Benchmarks:

07.SC.LS03

07.SC.LS04

Essential Questions:

How are our seemingly unique human traits and characteristics tied to our progenitors and to all of humankind?
Student outcomes:

Student will successfully complete and interpret Punnett squares.

Student will complete activity sheet which compares predicted ratios of the offspring of a genetic cross and the actual ratios determined by using pennies to represent the parents in a genetic cross
.

Procedures:
Day 1 

Students will complete lab activity comparing Punnett square predictions and results of coin toss. Lab attached.

 Day 2 

Students will make pie graphs and bar graphs representing lab activity results using Microsoft excel program.

Day 3

Students will draw genetic traits on a baby dragon based upon the alleles for 5 traits it receives from its parents. Activity attached.

.

Vocabulary to know: genes, alleles, phenotype, genotype, homozygous, heterozygous, dominant, recessive, Punnett square.

Student Accomodations:  (ELL, SPED) I would want all of my students to perform this laba activity.  I would select a partner for my ELL, SPED students who would be able to assist them if needed. ELL and SPED need to graph only one set of data.
Assessments:  Lab activity will be graded. See lab report rubric.  Dragon activity will be graded.
Extensions:  I have information on genetic diseases such as sickle cell anemia, cystic fibrosis, tay sachs disease and hemophilia that I give to the students who are ahead in their work.  I ask them to create Punnett squares for the diseases and I always ask them if 2 healthy parents could have a diseased child.

I show the first half of the movie “Cracking the Code of Life” which traces the race to map the human genome.

HOW WELL DOES A PUNNETT SQUARE PREDICT THE ACTUAL RATIOS?
Source:  (http://www.biologycorner.com/worksheets/pwnnygene.htm)

In this lab you will make predictions using Punnet Squares, you will then use pennies (or chips) to simulate the crosses.  Then compare the Actual Ratios with the Predicted Ratios.
The trait you are looking at is the gene that codes for a short big toe in humans.   T represents the dominant allele (short big toe), t is the recessive allele, long big toe.  The following genotypes are possible.  Fill in the phenotypes for them
Genotype         Phenotype
    T T
    T t
    t  t
Part I
Use a Punnet Square to predict the ratio of offspring in a cross where the parents are both Tt(The Square is set up for you below)       
	
	What proportion of the offspring (out of 4) will be: 
Short Toe______  
 
Long Toe ______  
*These are your predicted ratios.


Now you will determine the actual ratios by using pennies (chips) to represent the crosses. You have two pennies.  One one side of the penny is the letter T, on the other side is the letter t.  This penny represents a parent that has the genotype T t.   A second penny represents the other parent.   One partner is going to play the role of female, the other will play the role of male.  When the coin is flipped, you are determining what sperm or what egg is being donated to the match. 
Practice flips.   Flip the two pennies.    The results show you what your offspring will be.
Did you get a TT, a Tt or a tt   __________    what is the Phenotype of your offspring  (tall or short?)   ___________
Procedure:  To determine Actual Ratios, you will flip your coins 100 times, recording in the table below how often each combination came up.   (Use tally marks to record your data then summarize as a number)
	Gene Combination (Genotype)
	Tally
	Total

	TT
	
	

	Tt
	
	

	tt
	
	


	Phenotypes
	Total

	Short toe (add TT + Tt )
	

	Long Toe
	


Since you flipped one hundred times, your totals above represent a Percentage.  Your proportions from the Punnet Square in your prediction can also represent a Percentage.  
1/4 = 25 %          2/4 = 50%       3/4= 75%              4/4 = 100%
Now compare your predicted ratios to your actual Ratios in the chart below.
	 
	Predicted (from the Square your did)
	Actual (from the flips)

	TT
	
	

	Tt
	
	

	tt
	
	

	Short Toe
	
	

	Long Toe
	 
	 


Would you consider the predicted values to be the same, close to the same, or not at all the same?
 

Part II
You will repeat the procedure for parents that are Tt  and t t
1.  First make your predictions by setting up a Punnet square for the parents. (This one is not set up for you)
                                                                                    How many are predicted to be:
                                                                                                Short Toe     ______
                                                                                                 Long Toe     ______
**Replace one of your pennies (chips) with a t  t  penny
 Perform the flips with your new set of parents.   Record your data in the table below
	
	Tally
	Total

	Tt
	
	 

	tt
	
	 



What percentage of your offspring are Tt  _____    What percentage are short toes  _______
What percentage of your offspring are tt   _____     What percentage are long toes   _______
Compare the Predicted Ratios of the cross to the Actual Ratios.
	
	Predicted (from Square)
	Actual (from flips)

	Short Toe
	
	

	Long Toe
	
	


Analysis
1.  Why are the Predicted Ratios rarely the same as the Actual Ratios?
2.  Why are Punnet squares useful for determining the probabilities of phenotypes in the offspring?
3.  Use a Punnet Square to predict the phenotypic ratios in this cross:   T  T    x   T t 
 

Short toe  _____  
Long toe  _____
 

4.  If you used the coin toss method to determine the actual ratios, would it come out the same?

5. What do the pennies or chips represent in the simulation?

6.  When you toss the coin to see which side lands up, you are actually simulating what part of the process of sexual reproduction?

7.  When you put the two coins that are flipped together,  you are simulating what part of the process of sexual reproduction?
Lab Report Rubric

Source:biologycorner.com/worksheets/labreport_rubric.html

	 
	(4 pts)
	(3 pts)
	(2 pts)
	(1 pt)
	(0)

	Introduction
	1. Includes the question to be answered by the lab
2. states hypothesis that is based on research and/or sound reasoning
3. title is relevant. 
4. Hypothesis (prediction) is testable. 
	One of the "excellent" conditions is not met
	Two of the "excellent" conditions is not met
	Three of the "excellent" conditions is not met
	

	Methods
	
	
	A description or step-by-step list of how the experiment was performed
	Description unclear, couldn't be repeated
	

	Results (data)
	Results and data are clearly recorded, organized so it is easy for the reader to see trends. All appropriate labels are included
	Results are clear and labeled, trends are not obvious, 
	Resulsts are unclear, missing labels, trends are not obvious at all
	Results are present, though too disorganized or poorly recorded to make sense of
	

	Analysis
	The data and observations are analyzed accurately, trends are noted, enough data was taken to establish conclusion
	Analysis somewhat lacking in insight, enough data, though additional data would be more powerful
	Analysis lacking in insight, not enough data was gathered to establish trends, OR analysis does not follow data
	Analysis poor, not enough data, inaccurate analysis
	

	Conclusions
	1. Summarizes the essential data used to draw conclusions 
2. Conclusions follow data (not wild guesses or leaps of logic), 
3. Discusses applications of experiment ("real world" connections)
4. Hypothesis is rejected or accepted based on the data. 
	One of the "excellent" conditions is not met 
	Two of the "excellent" conditions is not met
	Three of the "excellent" conditions is not met
	

	Format
	
	
	Neat, organized with headings, few spelling/grammar errors
	Somewhat lacking in organization, multiple spelling/grammar errors, not neat
	

	 
	 
	 
	 
	 
	 


  

CREATE A GRAPH

DIRECTIONS:  students will prepare bar graphs and pie graphs representing the predicted  (from Punnett square) genotypes of a genetic cross and the actual (from coin toss) genotypes.
Students will use the following web site to create their graphs:

nces.ed.gov/nceskids/CreateAGraph

Bar graph created from a Punnett Square representing a genetic cross Tt X Tt  (T represents the dominant trait of  a short big toe and t represents the recessive trait of  a long big toe).












DRAGON ACTIVITY

[image: image4.jpg]



DIRECTIONS:  Take one piece of pink paper with the mother dragon’s traits.  Take one piece of blue paper with the father dragon’s traits.  Record the information on the chart below.
	TRAIT
	ALLELE INHERITED FROM MOTHER
	ALLELE INHERITED FROM FATHER
	GENOTYPE

OF BABY

DRAGON
	HOMO-ZYGOUS

OR HETERO-

ZYGOUS?
	PHENOTYPE
OF BABY

DRAGON   

	BODY COLOR
	
	
	
	
	

	BELLY COLOR
	
	
	
	
	

	SPIKES ON TAIL
	
	
	
	
	

	FIRE BREATHING
	
	
	
	
	

	TOES
	
	
	
	
	


KEY FOR CREATING DRAGON

	TRAIT
	DOMINANT
	RECESSIVE

	BODY COLOR


	GREEN (G)
	GREY (g)

	BELLY COLOR


	YELLOW (B)
	RED (b)

	SPIKES ON TAIL


	SPIKES (S)
	NO SPIKES (s)

	FIRE BREATHING


	FIRE (F)
	NO FIRE (f)

	TOES


	WEBBED (W)
	NO WEBBING (w)


SAMPLE PAPERS WITH MALE AND FEMALE TRAITS.  SEVERAL VARIATIONS OF MALE AND FEMALE TRAITS CAN BE PRINTED ON PINK AND BLUE PAPER.

	FEMALE TRAITS
	
	MALE TRAITS

	g
	
	G

	B
	
	B

	s
	
	s

	F
	
	f

	w
	
	W


