Subject: integrated 9th grade mathematics, science, and technology—genetics

Title: Alien Invasion

Type: activity

Group size: 20

Length of period: 40 minutes

Goal Statements

· Students will be able to determine phenotypes from genotypes.

· Students will be able make predictions about the outcomes of certain crosses.

· Students will be able to build a model from a drawing.

Behavioral Objectives

· Students will perform monohybrid crosses.

· Students will build a model from the drawing of the “alien” as determined by the characteristics given by the coin tosses.

· Students will determine the probability of offspring with specified characteristics.

Materials and Equipment

· Pennies

· Any materials available for building “aliens” such as candy, buttons, paper towel rolls, etc.

· Paper for drawings

· Colored pencils

Concepts/Processes/Skills/Content

· Using monohybrid crosses to determine genotypes and phenotypes

· Using probability to predict outcomes of crosses

· Building models 

Procedure

1) Introduction: Students will choose a partner, and each pair will be given two pennies and a chart numbered one through twelve.

2) Sequence of activities

a) Prerequisite skills: Students will already know the basic concepts of Mendelian genetics.  Students will already know how to do monohybrid crosses and how to determine probability.   Students will also know the definitions of genotype and phenotype.

b) Teacher instructions & student activities: Day 1-Students will be told to toss both coins for each number on the chart and record the outcomes in the blanks next to the appropriate number (H=heads, h=tails).  Once the students have completed the coin tosses, the class as a whole will brainstorm to decide a characteristic (examples: eye color, number of legs, fur, etc.), for each of the twelve coin tosses.  These characteristics must correspond to the materials provided.  The students will need to decide which materials can be used and how.  They will decide what will be dominant (HH or Hh) and what will be recessive (hh).  Each pair of students will then be instructed to create a drawing of their “alien” from the characteristics determined by their coin tosses.  Characteristics not specified in the twelve will be left up to the pair.  The drawing must show front and side perspectives.   Day 2-Students will build their alien using the available supplies.   The students will use their drawings as a plan for the alien model.  For homework, the students will be instructed to create a tasteful “personals” ad for their alien.  Day 3-Students will share their personal ads with the class.  Using the information given in the personal ads to decide which alien they think is “attractive,” each pair of students will pair with another pair of students, mating their aliens.  Students will be instructed to complete monohybrid crosses for each characteristic and label each cross 1 through 12.  Students will color each square in the first cross a different color and then repeat that pattern in the other crosses.  Once they have completed these crosses, the students will be instructed to complete a worksheet (attached) concerning the probability of certain outcomes.  Day 4-Students will be instructed to finish the worksheet, if necessary.  Next, students will be instructed to draw pictures of their four “offspring,” using each of the four colors in their crosses to represent one offspring.  Each student in the group will draw one of the pictures.  The project can be extended an extra day if necessary.

3) Culmination: students will display pictures in classroom

Student Assessment/Evaluation

· In class: students will be evaluated on staying on task and working in groups

· Students will turn in 1 coin toss chart, 1 alien picture, and 1 personal ad per pair; students will turn in one probability worksheet, one set of 12 monohybrid crosses, and four offspring pictures per group of four.

Probability Worksheet

**instructions: complete the following questions about probability concerning your alien offspring.  Please show your work!

1. What is the probability of one of your alien offspring displaying the recessive phenotype of characteristic #4?

2. What is the probability of two of your alien offspring displaying the dominant phenotype of characteristic #2?

3. What is the probability of one of your alien offspring displaying the recessive phenotypes of both characteristics #10 & #12?

4. What is the probability of one of your alien offspring being heterozygous for characteristic #7?

5. What is the probability of two of your alien offspring being homozygous (dominant or recessive) for characteristic #8?

Alien Invasion

You are going to practice the terms dominant, recessive, heterozygous, homozygous, genotype and phenotype in this activity.  There are 3 parts to the activity.  First, you will flip a coin 20 times and record your results.  Each pair of coin tosses will be recorded as a pair of letters that will act as a pair of alleles.  Second, you will categorize each pair of alleles with a genotype (homozygous dominant, homozygous recessive, or heterozygous).  Third, you will use these allele pairs to determine the phenotype of your alien.  To do this, you will be required to draw your alien.

You will need to turn in all three parts of the activity (the coin toss record, genotype chart, and a drawing of your alien).  These items are due at the end of the period.
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Coin Toss Record 

**Complete the following chart by tossing your coin 20 times.  Record the results of each toss by using H for heads and h for tails.

	
	First Toss
	Second Toss

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


Genotype Chart

**Identify the genotype of each pair of tosses by writing homozygous dominant, homozygous recessive, or heterozygous in the chart below. 

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


**Using the following information, draw your alien!!

	1    Fur Pattern
	Striped fur is dominant; solid fur is recessive 

	2   Presence of Wings
	Wings are dominant 

	3   Number of Eyes
	Three eyes are recessive; one eye is dominant

	4   Ear Shape
	Pointy ears are dominant; round ears are recessive

	5   Number of Arms
	Eight arms are dominant; three are recessive

	6   Head Shape
	Square heads are recessive; round head are dominant

	7   Presence of Tail
	No tail is dominant; tails are recessive

	8   Presence of Beak
	Beaks are recessive; no beaks are dominant

	9   Size of Abdomen
	Large abdomens are dominant; small abdomens are recessive

	10  Pattern on Feet
	Polka dots are dominant; Stars are recessive


HH or Hh = dominant; hh = recessive

1.dominant: 3 eyes

recessive: 4 eyes

2. d: 4 legs

r: 6 legs

3. d: fur

r: no fur

4. d: 3 antenna

r: no antenna

5. d: fangs

r: no fangs

6. d: square nose

r: round nose

7. d: stripes

r: no stripes

8. d: tail

r: no tail

9. d: 3 toes per foot

r: 5 toes per foot

10. d: round ears

r: pointed ears

11. d: 4 wings

r: 2 wings

12. d: no spots

r: spots

Rubric

Staying on task

5 always on task

3 on task most of the time

1 frequently off task

Working in groups
5 worked well together

3 worked moderately well together

1 worked poorly together

Coin toss chart
5 complete

0 incomplete

Alien picture & model
10 complete & accurate picture & model

8 has 9 to 11 characteristics

6 has 6 to 8 characteristics

4 has 3 to 5 characteristics

0 has less than 3 characteristics

Personal ad
5 complete & in good taste

0 incomplete or in poor taste

12 crosses

5 all crosses complete & correct

4 has 9 to 11 complete & correct crosses

3 has 6 to 8 complete & correct crosses

2 has 3 to 5 complete & correct crosses

1 has 1 to 3 complete & correct crosses

Probability worksheet
*each problem worth 1 point: half point for showing work, half point for correct answer.

Offspring pictures (this will be an individual grade)

*same points as 1st picture/model

