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             Technology-Enhanced Lesson Plan
Lesson Title:  Dominate and recessive trait for feather color of Coturnix quail
Created by:   Dale Moore
Lesson Abstract:  Students will use the internet in preparation for a study that will use the Coturnix quail for the study of genetics, specifically probability and Punnett’s square.   
Subject Area:  Biology
Grade Level:  9-12 grade
Unit Title:  Genetics
Michigan Educational Technology Standards Connection: 
    Technology research tools

    Students use technology to locate, evaluate, and collect information from a variety of sources


1.  Students know how to recognize the Web browser and associate it with accessing resources 



on the internet

3.   Students will interpret simple information from existing age-appropriate electronic databases (e.g., dictionaries, encyclopedias, spreadsheets) with assistance from teachers, parents, or 

student partners.
Michigan Grade Level Content Expectations Connection:

NA
Michigan Curriculum Framework Connection:

III.3.1. How characteristic are passed on in living organisms.
Estimated time required to complete lesson or unit:
1-2 days for worksheets 1 (part I&II) and worksheet 2.  The rest of the study will need to be scheduled based on the requirements for quail growth. 

Instructional resources:  Internet access, computers http://www.poultry.allotment.org.uk/Poultry/Keeping_Quail/quail_keeping_coturnix.php
http://tolweb.org/treehouses/?treehouse_id=4002
Quail and quail equipment.
Prior required technology skills:

Keyboarding, word processing
Sequence of Activities:
1.  Discuss the phenotype and genotype of Coturnix quail feather coloration using the following web page:
http://www.poultry.allotment.org.uk/Poultry/Keeping_Quail/quail_keeping_coturnix.php
2.  Chose adult birds for the P1 cross.  Completing worksheets 1.  
3.  Predict and record the possible pheno and geno types for each cross.  Worksheet 2.
4.  Predict the number of each phenol and geno types based on the results of #3 and the number of eggs to be used.  Worksheet 2
5.  The adult birds will be placed together and eggs collected until the desired number of eggs are collected.  Store at 55ºF. Worksheet 1 part III.
6.  Incubate the eggs for 17 days at 100 ºF.

7.  Record the pheno and geno types of the chicks.  Worksheet 3
8.  Compare the actual results to the predicted results.  Worksheet 3

9.  Chicks become sexually mature between 6 and 8 weeks.

10.  Make an F1 cross using worksheets 4 and 5.

11.  Record and analyze using worksheet 6.
12.  Discuss requirements using worksheet 7.
Data sheets modified from Fruit Fly Genetics Project -Tree of life web project

http://tolweb.org/treehouses/?treehouse_id=4002
Assessments:

· Pre-Assessment:
· Scoring Criteria:

· Post-Assessment:  Collection and grading of worksheets and conclusion
· Scoring Criteria:

Technology (hardware/software):  computers
Key Vocabulary:  genetics, dominant, recessive, Punnett square, P1, F1, F2
Application Beyond School:  Breeding programs for pets and agricultural animals
Teacher Reflection and Notes:
Making the First Cross = Parent Cross (P1 x P1)

Worksheet #1

Part I Prep:

Prepare breeding cage for the adult quail.

Feed, water and waste removal systems must be in place.

Part II Prep:
You will be making crosses between a homozygous dominate phenotype and one recessive phenotype.

Your group needs to decide what phenotype to study.

Dominate phenotype chosen _________________________________        

Recessive phenotype chosen _________________________________        

It differs from the dominate type by: __________________________________________________________

Teacher sign off _________

Part III Quail breeding:

You will be given one male and one female quail according to your choice of phenotypes.

Place the birds in the cages.

Discard the first 5 eggs.

Mark the next 15 eggs with your cage number using a wax pencil and place them in the refrigerator.

Complete worksheet F1 Predictions (worksheet #2).
As chicks hatch record data on worksheet F1 Offspring Outcomes and F1 Cross (worksheet #3).
F1 Predictions

Worksheet #2

Our Parent Crosses consisted of:

Phenotype      male  ____________  x female _____________     

Genotypes for these:   male __________  x  female ___________
     

Remember that the dominate type will be homozygous and the recessive will also be homozygous. 

Draw Punnett square here 

The predicted phenotype % will be____________________________________________________

The predicted genotype % will be _____________________________________________________

The predicted number of chicks out of 15 eggs for each phenotype. 

_____________________________________________________________

The predicted number of chicks out of 15 eggs for each genotype.

_____________________________________________________________

F1 Offspring Outcomes and F1 Cross

Worksheet #3

1.  Prepare the brooder with feed, water, waste removal system and temperature of 100ºF.  

2.  As the chicks hatch record their phenotype.  


Pheno types 
________________
________________


Number of chicks
________________
________________

3.  As you analyze your F1 offspring, fill in the blanks below:

 Phenotype cross of P1 =  ________________ X ________________




    
Predicted

Actual

Dominate phenotype = _________________    _________________  

Recessive phenotype = _________________    _________________





Predicted



Genotype for dominate = _______________    

Genotype for recessive = _______________    

Based on predictions, the likely genotype/s will be = ___________________ 

4.  Teacher Sign Off _______________________

5.  When the chicks reach breeding age begin the F1 cross using worksheet Crossing your F1 Offspring   (F1 X F1) (worksheet #4)

Crossing your F1 Offspring   (F1 X F1)

Worksheet #4

Part I Prep:

Prepare breeding cage for the adult quail.

Feed, water and waste removal systems must be in place.

Part II Prep:
You will be making crosses between the offspring of the P1 cross.

Phenotype of the cross _________________________________        

Teacher sign off _________

Part III Quail breeding:

You will take one male and female quail of the F1 population.

Place the birds in the cages.

Discard the first 5 eggs.

Mark the next 15 eggs with your cage number using a wax pencil and place them in the refrigerator.

Complete worksheet F2 Predictions (worksheet #5).
As chicks hatch record data table #1 on worksheet F2 Offspring Outcomes (worksheet #6).

F2 Predictions
Worksheet #5

Now that you are pretty sure what the genotypes are of your F1 offspring, you can predict the second generation – the F2.       

1. Based on your F1 generation, what is your current hypothesis about your genotype?

(check your answer from #3 on worksheet #3)

_____________________________________________________________

2. F1 Cross = ______(genotype=          )  X ________(genotype=            )

Show the Punnett square for this cross:








% Phenotypes in F2 offspring:






















_________________









_________________









_________________









% Genotypes in F2 offspring: 








_________________









_________________









_________________

3.  What is your hypothesis (prediction) for the number of chicks for each of the phenotypes and genotypes above?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.  Change your predictions into ratios.  (Remember to reduce).

__________________________________________________________________________________________________________________________5.  Teacher sign off __________________

F2 Outcomes and Analysis

Worksheet #6

Data table #1 actual F2 offspring:  Record the number of chicks hatched for each phenotype.

	phenotype
	phenotype

	
	

	
	


Analysis

Compare your Predictions to the actual F2 Outcome

1.  Determining % Error by comparing expected and observed numbers.

Fill in 

Step 1. Observed minus Expected (Absolute value, no negatives)

Step 2. Divided by Expected

Step 3. Multiplied by 100

Data table #2



Step 1        Step 2
   Step 3

	 Phenotype
	Observed
	Expected
	(O — E)
	(O — E) / E
	X 100
	% Error

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


2.  Use your predicted percentages to determine if your actual numbers support the inheritance pattern in your hypothesis (question #3 worksheet #5).  

Calculate the percentage of each phenotype taking the actual number divided by the total number of chicks multiplied by 100.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

Conclusion.

Worksheet #7

Conclusion

2-4 Paragraphs that address the following:  (Use the comparison packet/ % error)

1. Restate Hypothesis – include phenotypes in your ratios

2. Based on data and % error, is the hypothesis supported or not?

3. Discuss problems that could account for a high percent error. 

4. Changes to address problems (assume you could repeat this)

5. New Questions and Hypotheses


If your hypothesis was not supported, give a new one.


What other trends did you notice? – Turn into a question & hypothesis
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