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Career and Technical Education Sample Lesson Plan Format

Title:  Lumfuggle Genetics
Career Course:  5104 (Fundamentals of Agriculture)
CTE Competency Skill:  1.0 The student will evaluate the theories of animal science as they pertain to the following areas: animal's role in the ecology, animal anatomy and taxonomy, nutrition, facilities, basic genetics and reproduction, and identification and functions of basic livestock breeds.
(Standard reference:  1.0)


Academic Course:  Fundamentals of Agriculture, Biology, Algebra I
(integrated subjects if more than one)

Academic Skill:  
Biology: 4.0 Genetics and Biotechnology

The student will investigate the concepts of genetics and heredity, different methods of reproduction, patterns of inheritance, and genetic disorders; as well as, explore and evaluate the DNA technologies from both a scientific and ethical perspective.

Algebra I: 1.0:  Number and Operations

Students will recognize, represent, model, and apply real numbers and operations verbally, physically, symbolically, and graphically.



(standard reference:  
Gateway Standard: 
Instructional Goal(s): The learner will

Fundamentals of Agriculture:

1.5 Summarize the basic principles involved in reproduction and genetics.

Biology:

4.4 Apply the principles of Mendelian inheritance to make predictions for offspring.

4.5 Examine modes of inheritance involving sex-linkae, co-dominance, incomplete dominance, multiple alleles, and polygenic traits.

Algebra I:

1.7 Use real numbers to represent real-world applications (e.g., slope, rate of change, probability, and proportionality)


Performance Indicator(s): The student is able to

Fundamentals of Agriculture:

Evidence the Standard is Met

1.5 Develop an understanding of the principles and theories involved in basic genetics and breeding.

Biology:

Performance Indicators State

4.2.3 Analyze modes of inheritance including co-dominance, incomplete dominance, polygenic, and multiple alleles using genetic problems or Punnett squares.

4.3.2 Analyze a dihybrid cross given a complete Punnett square to determine the probability of a particular trait.

Performance Indicators Teacher

4.2.4 Construct a dihybrid cross and predict genotypic and phenotypic ratios.

Algebra I 

Performance Indicators State

1.2.6  Select ratios and proportions to represent real-world problems (e.g. scale drawings, sampling, etc.).


Anticipatory set: Why do you have the color eyes that you have?  Why might my siblings have different color eyes?  How can two brown-eyed parents have a blue-eyed child?

Focusing Event: Students will learn about inheriting traits from parents using an imaginary "Lumfuggle".

Activities: 1. The following activities are adapted from pages S4-28 to S4-39 Biology Phase I Gateway Training Manual.

Prior to this lesson students have explored dominant vs. recessive traits and have experienced reading genotypes and interpreting phenotypes based on Punnett squares.

1.  Divide students into four groups corresponding to four stations in the classroom. Each group will start at a different station and rotate through all stations during the class period.  Students will work together to determine the answers to the scenarios described on each of four cards.  Manipulatives will be available at each station to help students determine answers: At each station the teacher has placed 12 index cards with the capital letter and also 12 index cards with the lower case letter corresponding to the trait used in the scenarios.

2.  Before teams begin rotating through the stations they will receive 3 sheets of paper with the following titles: Father Lumfuggle, Mother Lumfuggle, and Most Probable Baby Lumfuggle. 

Tell students:  "The parents described at each station are the same set of parents.  You are going to determine what the father, mother, and most likely baby lumfuggle will look like.  You can be creative as long as your creation adheres to the laws of genetics.  To help you with this process, you will answer some questions at each station.  Your group must turn in one set of completed questions from each station. 

3.  At each station, students will add a trait to the sketch of the father, mother, and most likely baby lumfuggle using their phenotypes.

4.  At the end of the class period, teams will present and defend their sketches. 

Station Scenarios to be placed at the four stations in the classroom:

Scenario #1

Lumfuggles can have a spotted coat (S) or a striped coat (s).  Cross two lumfuggles that that are heterozygous (hybrid) for coat.   

a.  What is the genotype of each parent?  Why?

b.  What is the phenotype of each parent?  Why?

c.  Construct a Punnett square that depicts possible offspring.

d.  Find the genotypic ratios.  Show work that supports your anwer.

e.  Find the phenotypic ratios.  Explain how you determined this answer.

Scenario #2

Lumfuggles can have pointed noses (N) or round noses (n).  Cross a male pointed-nosed lumfuggle whose father was round-nosed with a round-nosed female lumfuggle. 

a.  What is the genotype of each parent?  Why?

b.  What is the phenotype of each parent?  Why?

c.  Construct a Punnett square that depicts possible offspring.

d.  Find the genotypic ratios.  Show work that supports your anwer.

e.  Find the phenotypic ratios.  Explain how you determined this answer.

Scenario #3

Lumfuggles can have horns (H) or no horns (h).  Cross a homozygous horned male lumfuggle with a homozygous unhorned female lumfuggle.

a.  What is the genotype of each parent?  Why?

b.  What is the phenotype of each parent?  Why?

c.  Construct a Punnett square that depicts possible offspring.

d.  Find the genotypic ratios.  Show work that supports your anwer.

e.  Find the phenotypic ratios.  Explain how you determined this answer.

Scenario #4

Lumfuggles can have wings two wings (W) or one wing (w).  Cross two lumfuggle parents that are heterozygous for two wings.

a.  What is the genotype of each parent?  Why?

b.  What is the phenotype of each parent?  Why?

c.  Construct a Punnett square that depicts possible offspring.

d.  Find the genotypic ratios.  Show work that supports your anwer.

e.  Find the phenotypic ratios.  Explain how you determined this answer.



Suggested Modification(s): 
1.  Provide a definition sheet with terms.

2.  Provide foam letters instead of index cards.

3.  Provide predrawn choices for the lumfuggles at each station and allow students to select from those drawings what the father, mother, and most likely baby lumfuggle.

4.  Instead of having teams defend their choices, ask them to display their answers and let the class compare and contrast each of the individuals. 

Assessment:  
Lumfuggles can have forked tails (F) or unforked tails (f).  Cross a homozygous forked tailed male lumfuggle with a homozygous unforked tailed female lumfuggle.

a.  What is the genotype of each parent?  Why?

b.  What is the phenotype of each parent?  Why?

c.  Construct a Punnett square that depicts possible offspring.

d.  Find the genotypic ratios.  Show work that supports your anwer.

e.  Find the phenotypic ratios.  Explain how you determined this answer.



Teacher preparation: Teacher will set up four stations in the classroom with a typed scenario #1, #2, #3, or #4.  Teacher will provide 24 index cards  (12 capital letters, 12 lower case letters) at each station.  Teacher will hand each group a sheet of paper labeled FATHER LUMFUGGLE, a sheet of paper labeled MOTHER LUMFUGGLE, and a sheet of paper labeled MOST LIKELY BABY LUMFUGGLE. 
Materials and Supplies needed: 

Index cards as described above, papers as described above, 1 scenario as described above at each station
Lesson Evaluation:  Lesson will be successful if students 

a.  work together to produce the three products, 

b.  use the language of genetics in their presentations, 

c.  determine the correct phenotype of the father and mother,  

d.  can defend their choice for the most likely offspring.   

Other: 
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