1. Title: Single Trait Inheritance

2. List of Materials

· Activation Worksheet

· My Alien Baby Worksheet

· Small bag of pennies

· Blank white paper
· Pencil crayons, crayons, and markers

3. Curriculum Document:

S1-1-11 Observe, collect, and analyze class data of single trait inheritance. 
Examples: hand clasping, earlobe attachment, tongue rolling

S1-1-12 Differentiate between dominant and recessive genes. 
Include: genotype, phenotype
4. Lesson Plan:

· Activate prior knowledge of class by asking them to brainstorm a list of everything they know about DNA. List should include such terms as chromosomes, genes, stores information, genotype, phenotype. Give short talk about how DNA is how your cell stores information, like a filing cabinet, and how the information is organized into genes (documents in the filing cabinet) which are organized into chromosomes (the files in the cabinet). The combination of our genes makes all of us unique.
· Hand out “Activation Worksheet”. Give the directions of them having to go around the classroom and fill out the sheet with the names of people who could do these tasks or have these attributes. Tell them to try not to use the same person for any of the squares. Demonstrate what is meant by rolling tongue, hitchhiker’s thumb, widow’s peaks, etc on the handout. Give them a time limit of 10 minutes for this activity.

· This worksheet will get them moving around the room and talking to most of the class to seek out the people who fit the various characteristics outlined. Hopefully it will interest them also to see what boxes they could write their own names in, visually representing how different everyone is.
· Review genotype and phenotype as genotype being the information on the gene and phenotype being what the gene produces (ie. The physical attribute the gene gives). Discuss the results of the activity, using 2 items of the worksheet. Graph the two items quickly (eg. Graph of yes/no for tongue rolling). Discuss dominant and recessive genes. Explain that recessive genes are written and identified as the lower case letter, and the dominant gene is the upper case letter. Explain that FF and Ff will have the dominant phenotype and the recessive phenotype is only displayed when the genotype is ff.
· Have the students get into pairs and handout a copy of “My Alien Baby”. Read over the directions with the class and make sure that there is no misunderstanding of how to draw a picture of their new baby alien. The students are “performing” meiosis with each flip of the coin, with the random coin flip determining which of their heterozygous alleles the baby is given. Have them each draw a picture of their baby. One can check the students understanding of single trait inheritance through looking at these drawings. Since single trait inheritance allows for two possible outcomes for phenotype and three for genotype, by observing which phenotype is drawn one can quickly tell if the student truly grasps the concept of genotype/phenotype.
5. LEP Model Applied

Experiential/Evidential:

My lesson plan incorporates the 3 planes of activity. It incorporates the experiential/evidential plane by using the students’ experiences of uniqueness to explain genetics. In this lesson, they are learning about single trait inheritance. These are the genes that have usually either/or results, and have only one gene affecting phenotype. By using the activity on the “activation worksheet”, the students had a chance to see other classmates’ genetic traits. This provides tangible results of inheritance, as these traits discussed cannot be learned or changed.
Psychological:

The psychological plan of activity involves answering 3 questions of whether this information is plausible, fruitful and intelligible. To do this, I feel it is necessary to stress to students that dominant genes will be shown in the physical feature of the gene, where as recessive will be masked by the dominant gene if it is present. The activity of creating a baby alien illustrates what happens to physical attributes depending on allele distribution. The activity demonstrates the random segregation and the independent assortment of genes in meiosis, which would be ideally discussed in the following class due to time restraints. The students would have a basic understanding of this as we would have touched on it during the classes on meiosis. This activity allows students to see that genes have a direct impact on physiological features/characteristics. Some teacher intervention would help to guide this phase, as some students may not see the connection of flipping a coin to get random alleles to create a new combination in the baby. Also without teacher input, students may oversimplify that this occurs in nature to all genes. It is to be known that this occurs only with single trait inheritance. There are other forms of inheritance where two or more genes will affect the phenotype. The majority of students will find this fruitful, as it explains a lot of questions about inheritance. Students are interested in where they come from, and how it happened, so that desire alone brings fruitfulness.
Theoretical:

The theoretical plane of activity comes with the use of terms to define concepts. The use of brainstorming in the beginning of class to activate the students thinking of science has a sound basis in theory, as there are many terms and concepts that should be included in the brainstormed list. The students have these terms from prior knowledge, and they are to be linked in the psychological and evidential part of the activities planned. The students will be linking the new concept of single trait inheritance with older concepts learned about meiosis, DNA, genotype and phenotype. It is important to include the theoretical plane in all discussions during this lesson, especially in the discussion of the results from the “Activation Worksheet”. This is how they will come to be familiar with the new information of single trait inheritance, as you can incorporate the theory of inheritance, genotypes and phenotypes into the explanation of why everyone does not have the traits given in the worksheet. 
6. Student’s Misconceptions

During my teaching block, I was in a biology class that was going through this unit. A common misconception I found amongst the students was on the common word meanings of dominant and recessive. It was hard to think of the recessive having the same chance as the dominant in being in the reproductive cells, and that dominant referred to its showing its phenotype when in the organism. Students also had trouble understanding the separation of chromosomes in meiosis as compared to mitosis. When using Punnett squares, students had difficulty understanding as to why the alleles separate as they do. I found when it was explained in terms of this activity it was easier to see that one allele came from one parent and the other came from the other parent.

Can You Find Someone Who . . . 
Walk around the class and find someone who has the following attributes and write their name in the box.
	Can roll tongue?

	Straight hair line?
	Hitchhiker's thumb?
	Attached earlobe?

	Dimples?
	Free ear lobe?
	Knows Their blood type?
	Long Big Toe (longer than your second toe)?


	Does not have Hitchhiker's thumb?
	Short big toe (shorter than your second toe)?
	Hand clasping with left on top?
	Cannot roll tongue?


	Hand clasping with right on top?

	Has Freckles?
	Widow's peak?
	Blue eyes?


Create An Alien Assignment
Imagine an alien with four eyes, fuzzy antenna, scale covered wings and webbed toes. This genetics assignment will provide you with a creative assessment of your understanding of single trait inheritance.

This assignment will review:

1) basic concepts found in genetics, including dominant and recessive traits

2) genotype and phenotype

Instructions:

1. Determining the parents’ genotypes. For this part, assume both parents will be heterozygous for all traits. One of you will be the “mommy” alien and one will be the “daddy” alien.

2. Determining the baby alien’s genotype. For this part, each alien parent (that’s you and your partner) will flip a coin to determine if the baby alien being created will receive the dominant or recessive allele for the trait. Once you have flipped the coins, fill in the chart with the appropriate information and then combine the two alleles to make the genotype.

Heads = Recessive Allele

Tails = Dominant Allele

3. Determining the baby alien’s phenotype. Once the baby’s genotype is determined, fill in the baby’s phenotype by describing what that trait will look like in your alien.

4. Draw what your alien looks like on the blank sheet of paper provided. Both you and your partner are responsible for drawing what your alien looks like. Name your alien and make sure to write your name on the back.
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Baby Alien Chart

	Trait
	Dominant Allele Character-istic
	Recessive Allele Character-istic
	Parent 1 Genotype
	Parent 2 Genotype
	Parent 1 Allele
	Parent 2 Allele
	Baby’s Genotype
	Baby’s Phenotype

	# of Eyes
	4 eyes (E)
	2 eyes (e)
	Ee
	Ee
	
	
	
	

	Color of Eyes
	Purple Eyes (Q)
	Blue Eyes (q)
	
	
	
	
	
	

	Eye Shape
	Round eyes (R)
	Square Eyes (r)
	
	
	
	
	
	

	# of Antenna
	3 antenna (A)
	5 antenna (a)
	
	
	
	
	
	

	Face Shape
	Oval (B)
	Square (b)
	
	
	
	
	
	

	Shape of Nose
	Pointed (N)
	Round (n)
	
	
	
	
	
	

	# of Feet
	6 Feet (F)
	2 Feet (f)
	
	
	
	
	
	

	Color of Alien’s Skin
	Green Skin (G)
	Orange skin (g)
	
	
	
	
	
	

	Body Shape
	Pear Shaped (I)
	Round Shaped (i)
	
	
	
	
	
	

	Wings or No Wings
	Wings (T)
	No Wings (t)
	
	
	
	
	
	

	Webbed Feet or Normal
	Normal (L)
	Webbed Feet (l)
	
	
	
	
	
	

	Glows in Dark or Not
	No Glow (H)
	Glows in Dark (h)
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