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Nature vs. Nurture
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Activity Summary: 
This activity provides a fun and interactive way for students to realize that some traits are inherited genetically, some are formed as an effect of the environment, and some traits are determined by both genetics and interactions with the environment. It is a good exercise to introduce a genetics unit and have the students brainstorm clues to determine if a trait is inherited or influenced by the environment. 

Subject: 

Science: Life Science 

Grade Level: 

Target Grade: 7th 

Upper Bound: 8th

Lower Bound: 6th
Time Required: 15-20 minutes 

Activity Team/Group Size: lab group or class

Authors: 
Undergraduate Fellow Creator: Amanda Clauson 
Undergraduate Fellow Reviser: Brittany Sanchez 
Activity Introduction / Motivation: 
To capture the students’ interest and attention, have them talk about how they are similar to their classmates in various ways like age, gender, hometown, siblings. Then have them discuss how they are also very different like in size, shape, talents, and interests. How many of these similarities and differences are entirely genetic? How many can they control in some way?

Activity Plan: 
Have the students fill out the worksheet and encourage discussion among the students as a lab group.

Activity Closure: 

Discuss each trait as a class. 

Learning Objectives: 

8.11 (B) Distinguish between inherited traits and other environmental traits

Background & Concepts for Teachers: 

This activity is best used as an introduction into genetics to get the students interested in and able to determine the difference between various kinds of traits. It is important to note that there are no correct or incorrect answers. Encourage the students to begin thinking about heredity and how much influence genetics can have on a person. 
Materials: 
Nature vs. Nurture Worksheet
References: 
This activity was modified from the following website: http://gslc.genetics.utah.edu
Name:______________________

Date:_____________________
Nature vs. Nurture Worksheet
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For each trait given below, write down a measurement or description of the trait. Try to decide how much of the trait is determined by genetics and how much through interactions with your environment. Notice that some traits may be determined by both genetics and the environment. 
	Trait
	Measurement or Description
	Genetics or Environment
	Evidence that trait can/cannot change

	Right or left 

handedness


	
	
	

	Pulse rate


	
	
	

	Number of fingers on right hand


	
	
	

	Number of words read per minute


	
	
	

	Shoe size


	
	
	

	Talkativeness


	
	
	

	Ability to play the piano


	
	
	

	Like to eat broccoli or not


	
	
	

	Type of clothes you wear


	
	
	


Survival of the Fittest
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Activity Summary: 
This activity illustrates to the students how the rate of survival of an organism is dependent on environmental factors. As the environment changes, the organism must adapt to the environment to survive and have offspring.

Subject: 

Science: Life Science

Grade Level: 

Target Grade: 8th 

Upper Bound: 8th 

Lower Bound: 7th 
Time Required: one class period 

Activity Team/Group Size: 2 

Reusable Activity Cost Per Group [in dollars]: $5.00 
Materials List (per group): 

· 1 green board 

· 1 red board

· 75 red punch-outs (use colored paper and a hole punch) 

· 75 green punch-outs

Expendable Activity Cost Per Group [in dollars]: $0 


Authors: 
Undergraduate Fellow Creator: Amanda Clauson 

Undergraduate Fellow Reviser: Brittany Sanchez 

Activity Introduction / Motivation:  
Give the students an example of how an organism must adapt to its environment to survive. 
One classic example concerns the peppered moth, Biston betularia. Until the mid-nineteenth century, almost every peppered moth captured in Great Britain had light-colored wings. However, from that time on, moths with dark-colored wings increased in frequency in the moth populations near industrial areas until they made up almost 100% of these populations. Black moths had a dominant allele that was present but very rare in populations before 1850. 
Biologists noticed that in urban regions where the dark moths were common, the tree trunks were darkened almost black by the soot of pollution. In addition, the air pollution that was spreading in the industrialized regions had killed many of the light-colored lichens on tree trunks, also making the trunks darker. Evidence showed that light colored moths were more visible to predators on sooty trees that have lost their lichens. Consequently, birds ate the light moths resting on tree trunks. In contrast, the black wings moths were at an advantage because they were camouflaged from their predators in habitats darkened by soot and other forms of industrial pollution. 
The term used to describe this process became known as industrial melanism, in which darker individuals come to predominate over lighter individuals since the industrial revolution as a result of natural selection. 
Activity Preparation: 

Punch out 75 green and 75 red circles using construction paper (or equivalent) per group and put these collections into individual baggies for each group.
Activity Plan: 

· Have the students work in groups of 2. Give each group 150 punch out circles, 75 green and 75 red. These represent the prey, or the organisms that will be removed from the population. 

· Give each group a green colored board. Have one student be in charge of spreading out the circles and timing, and the other students be in charge of picking them up (the predator). 

· The first student will spread the red and green punch outs evenly across the board, while the second student has their eyes closed. When the first student is ready, he/she will tell their partner to open his/her eyes pick up as many punch outs as they can in five seconds. The easiest way to pick them up is to use one finger to press firmly against the punch out, and it should stick easily to the finger. The object is not to try to pick up an even number of red and green punch outs, but to pick up the first punch outs he or she sees. 

· Count the number of remaining red and green punch outs, and tally them in the chart (attached). Have the first student move the punch outs around on the board while the second student has their eyes closed. Repeat the experiment three more times, after each trial counting the number of green and red punch outs that remain and recording the survivors. 

· Each group should now have approximately 100 survivors remaining. Now take the green board away and replace with the red board. Have the partners in each group switch jobs, with the first student in each group now becoming the predator. Repeat the experiment as with the first board, with the “predator” picking up as many punch outs they can in five seconds for each of the four trials and recording the number of green and red survivors.

Activity Closure: 
When the students are done, have them fill out the next two columns in the chart with the percentage of red and green survivors for first the green and then the red board. 

Assessment: 

Have the students answer the questions that are below the chart.

Learning Objectives: 

8.11 (A) Identify that change in environmental conditions can affect survival

Prerequisites for this Activity:
Students need to be able to recognize that organisms have various traits that can enhance or deter their survival and reproduction. 

Activity Extensions: 
To have a more visual representation of the survival rates, the students could graph a survival curve and examine the trends. You could also have them continue experimenting with the green and red boards and see if they can get one color fixed in the population.

References: 

This activity has been modified from the Introductory Biology Notebook at Texas A&M University. 

Name:______________________

Date:_____________________

Survival of the Fittest Results:
	Trial
	Number of Red Remaining
	Number of Green Remaining
	% of Red that Survived
	% of Green that Survived

	On green board
	
	
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	On red board
	
	
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	


Questions:

1. What type of prey (punch-out) had a greater survival rate on the green board? On the red board? Why do you think this is?

2. If the organisms continued to have a red environment (red board), what do you think will eventually happen to the green organisms?

3.  Can you think of another example where a change in environmental conditions may affect survival?

Mutation Mania
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Activity Summary: 
This activity illustrates the possibility of burdensome genetic mutations inhibiting a creature’s ability to survive.  Students are given a specific mutation, and then asked to perform mundane tasks.  The performance is then discussed using a series of thought-provoking questions. 

Subject: 

Science: Unifying Concepts and Processes
Grade Level: 

Target Grade: 6 

Upper Bound: 8

Lower Bound: 6

Time Required: 30 minutes 

Activity Team/Group Size: Individual 

Reusable Activity Cost Per Group [in dollars]: $0.25 

Expendable Activity Cost Per Group [in dollars]: $0.25
Materials List: 

· 1 spoon for each student

· 1 tiny, disposable cup for each student

· 1 paper plate for each student

· Tape

· Pebbles or some sort of small candy like skittles

Authors: 
Graduate Fellow Creator: Virginia Traweek 
Undergraduate Fellow Reviser: Brittany Sanchez 


Activity Introduction / Motivation: The teacher might introduce the context of the lesson by including a specific lesson about genetic mutations.  


Activity Plan: 
· Provide each student with one spoon, one cup and one paper plate.  
· Help the students tape their pointer and middle fingers and their ring and pinky fingers together.  
· Explain to the students that they now represent animals that have been in a contaminated area and have developed mutations.  
· Choose about one third of the class and asks them to raise the hand in which they are dominant.

· Explains that the genetic mutation makes the thumbs of some children’s dominant hand disappear.  So these children must not use their thumbs on their dominant hands.  
· Then pass out skittles or pebbles and place on each student’s paper plate, making sure there is ample room for the skittles to slide around.  The assignment is to scoop the skittles from the plate to the cup using the spoon.  
· This activity is timed and the students stop at the end of the time and count the skittles in their cups.  The goal is to compare the ability of the mutated students (those without the use of their thumbs) with the normal students.  
· The exercise also demonstrates adaptability.  Though you may never mention it, it is implied that the students must use their mutated hands.  Some students will learn that it is easier to move the skittles if they use their non-dominant hand.

Activity Closure: 
Because the goal of the activity is to understand the role genetic mutation plays in a creature’s ability to survive, the skittles in the cup correlate to the amount of food the animal might have been able to eat in its natural environment.  Presumably, the students without the use of their thumbs would not eat as much and thus would be more likely to starve in nature.  Those that adapted illustrate a creature’s ability to adapt to a better level of activity, but not to the level at which they were before the contamination of their environment.  The teacher should discuss all of these outcomes with the students and each student should formulate an opinion about genetic mutations and their impact on the population of a species.  If desired, the teacher can have the students graph their findings to illustrate the differences in the abilities of the mutated hand versus the regular hand.

Assessment: During the discussion, the teacher should ask questions that each student answers either in a class discussion, a lab worksheet or both.  Responses based on these things give a sense of the understanding of the students. 

Learning Objectives: Objectives are 1. An understanding of the way pollutants can affect the environment and the animals in that environment  2. An ability to discuss mutations, their causes and potential problems the animal faces by having a mutation.
Vocabulary / Definitions:  

Mutation-a relatively permanent hereditary change

Adaptation- adjustment to environmental conditions

Environment- the circumstances or conditions in which one is surrounded

Pollute- to contaminate, especially with man-made waste

Activity Scaling: The activity can be done for lower levels or for slower classes by using all of the fingers, instead of taping some together.  The mutations can also be changed to suit the class and their level of education.  Students might also experiment with different mutations like being blindfolded, not having use of one hand or having to face backwards.

Worksheet Answer key:

1. C

2. H

3. J

4. G

5. B

6. D

7. A

8. E

9. I

10. F

Name:______________________

Date:_____________________

Genetics Quiz

Match the following words with the correct definition.

A. Dominant


F. Inbreeding

B. Recessive


G. Genetics

C. Traits


H. Punnett Square

D. Incomplete Dominance
I. Mutation

E. Phenotype


J. Genotype

1. _____ Different characteristics.

2. _____ A chart that is used to show all possible gene combinations between two organisms.

3. _____ Genetic makeup of an organism

4. _____ The study of genes and heredity

5. _____ Trait that seems to disappear when two different genes for the same trait are present; “weaker” of the two traits

6. _____ Condition in which neither of the two genes in a gene pair masks the other

7. _____ Trait that is expressed when two different genes for the same trait are present; “stronger” of the two traits

8. _____ The observable traits or characteristics of an organism

9. _____ A permanent change in a gene or chromosome

10. _____ Crossing plants or animals that have the same or similar sets of genes, rather than different genes

   BONUS: Draw a Punnett Square (5 pts.)

Plastic Egg Genetics
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Activity Summary: 
This activity is a fun way for students to model the process of genetics inheritance. Students will learn how to complete Punnett squares and, by determining the genotypes for offspring, determine the phenotypes.

Subject: 

Science: Life Science

Grade Level: 

Target Grade: 8th 

Upper Bound: 8th 

Lower Bound: 7th 
Time Required: one class period 

Activity Team/Group Size: lab group or individual 

Reusable Activity Cost Per Group [in dollars]: $10.00 

Expendable Activity Cost Per Group [in dollars]: (if using candy) ~%5.00 
Materials List (per group): 

· 12 plastic Easter eggs of various colors 

· 48 pieces of candy or plastic

· Plastic Egg Genetics Worksheet

Authors: 
Undergraduate Fellow Creator: Amanda Clauson 
Undergraduate Fellow Reviser: Brittany Sanchez 


Activity Introduction / Motivation: 

Have the plastic Easter eggs set out on each lab table when the students walk into the room. Tell them that these eggs will be used as a model to represent an organism and the candy inside is their offspring! (if using candy).

Activity Preparation:
· Make all 12 color combinations per lab group of 4 students.

· Inside each egg, place the four correctly colored pieces to show the offspring. You can use candy or plastic pieces of some type, like buttons, if use of candy is discouraged. Also if candy is used, you will need to refill the eggs after each class period.

· From the basket at the lab table, each student will pick 5 eggs, one at a time. Have the students do three eggs as a group, and work out two eggs on their own.

Activity Plan:
· Once the students have selected an egg, have them record the phenotype and genotype of the egg on the attached worksheet.

· Then have them place the genotype of the egg in the Punnett square.

· Have them determine the phenotypes and genotypes of the offspring

· Tell them to open the egg. Does it match their predictions? If not, have the students make the necessary adjustments.

· Have them continue until they finish all five eggs.

Activity Closure: 
Have the students turn in the completed worksheet.

Learning Objectives: 

8.11 (C) Make predictions about outcomes of various genetic combinations

Prerequisites for this Activity: 

Students should know the difference between dominant and recessive genes for genetic material. They should know how to fill in a Punnett square and know the basic relationship between genotype and phenotype.

Vocabulary / Definitions: 

phenotype: the expression of the genes present in an organism

genotype: the genetic makeup of an organism

Punnett square: a diagram to aid in figuring genetic combinations

dominant gene: a gene that can prevent the expression of another gene

recessive gene: a gene whose expression is hidden by a dominant gene 

heredity: the passing of traits from the parents to the offspring

References: 

This activity was modified from the following website: http://www.middleschoolscience.com
Teacher answer key:
purple x purple = (PP x PP)= all (PP) or purple possibilities

purple x pink = (PP x pp)= all (Pp) or orange possibilities
pink x pink = (pp x pp)= all (pp) or pink possibilities
orange x orange = (Pp x Pp)= 1 purple (PP), 2 orange (Pp) and 1 pink (pp)
orange x purple = (Pp x PP)= 2 purple (PP) and 2 orange (Pp)
orange x pink = (Pp x pp)= 2 orange (Pp) and 2 pink (pp) 

blue x blue = (BB x BB) = all (BB) or blue possibilities 

blue x yellow = (BB x bb) = all (Bb) or green possibilities 

blue x green = (BB x Bb) = 2 blue (BB) and 2 Green (Bb) 

yellow x yellow = (bb x bb) = all yellow (bb) possibilities 

green x yellow = (Bb x bb) = 2 green (Bb) and 2 yellow (bb) 

green x green = (Bb x Bb) = 1 Blue (BB), 2 Green (Bb), and 1 yellow (bb) 

Name:______________________

Date:_____________________

Plastic Egg Genetics Worksheet
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	½ Egg Phenotype 
	½ Egg Genotype 

	  Purple 
	PP 

	Orange 
	Pp 

	    Pink 
	pp 


	½ Egg Phenotype 
	½ Egg Genotype 

	Blue 
	BB 

	Green 
	Bb 

	Yellow 
	bb 


 ½ egg + ½ egg = 1 whole plastic egg! 

Directions: 

1. Choose one plastic egg, but do not open it yet. 

2. Record the Phenotypes and Genotypes of your egg in the first blank provided. 

3. Place the genotypes of your egg into the Punnett Square. 

4. Determine the genotypes and phenotypes of the offspring. 

5. Open your egg – do your results match the results inside the egg? 

a. If yes, then place the egg back together and pick another egg! 

b. If no, check your work and make corrections. 

6. Continue until you have completed 5 eggs. Do 3 as a group and 2 on your own.

Example of how to fill in data:                                            Punnett Square
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	Phenotype: 

My egg is ½ ____Blue_____ 

and ½ _____Green_______ 


Genotype: 

( __B__ __B__) x ( __B_ __b__) 


           B           BB               BB

           b           Bb              Bb


                                                                                     Punnett Square 

	1. 


Phenotype: 

My egg is ½ ____________

and ½ ________________ 


Genotype: 

( _____ _____) x ( _____ _____) 




My Results: _______________________ 

Inside the Egg:_____________________ 
	                                                                                           Punnett Square 

2. 


Phenotype: 

My egg is ½ ____________

and ½ ________________ 


Genotype: 

( _____ _____) x ( _____ _____) 


My Results: _______________________ 

Inside the Egg:_____________________ 
                                                                                           Punnett Square 

3. 


Phenotype: 

My egg is ½ ____________

and ½ ________________ 


Genotype: 

( _____ _____) x ( _____ _____) 


My Results: _______________________ 

Inside the Egg:_____________________ 
                                                                                      Punnett Square 

4. 


Phenotype: 

My egg is ½ ____________

and ½ ________________ 


Genotype: 

( _____ _____) x ( _____ _____) 


My Results: _______________________ 

Inside the Egg:_____________________ 

                                                                                        Punnett Square 

5. 


Phenotype: 

My egg is ½ ____________

and ½ ________________ 


Genotype: 

( _____ _____) x ( _____ _____) 


My Results: _______________________ 

Inside the Egg:_____________________ 
Results: 

Egg

½ Color

Genotype

½ Color

Genotype

Results

#XX       #Xx      #xx

Ex.

Blue

BB

Green

BB

2 BB 

blue

2 Bb

 green

1

2

3

4

5

 


List of Sites for Reference:

http://www.athro.com/evo/gen/punexam.html
This site is an online worksheet with several good Punnett square problems. It is good for a computer lab day or to direct the students to for extra practice.

http://www.msichicago.org/exhibit/genetics/activities.html
http://library.thinkquest.org/19037/general_info.html
http://www.dnaftb.org/dnaftb/
These three sites offer lots of interesting information on genetics, including up to date info on the Human Genome Project, 3-D models of DNA, etc. If you were having the students do a project, these would be good sites to direct them to.

http://gslc.genetics.utah.edu/teachers/files/traits_bingo.pdf
This is a great activity that explores the phenotypes of some dominant and recessive traits, such as PTC tasters, ability to roll your tongue, etc. Students will enjoy this one.

http://serendip.brynmawr.edu/sci_edu/waldron/pdf/DragonGeneticsProtocol.pdf
http://serendip.brynmawr.edu/sci_edu/waldron/pdf/DragonGeneticsTeachPrep.pdf
This is a wonderful lab that has the students draw a dragon based on their predictions of various genetic outcomes. Complete with teacher preparations and materials available for printing.

http://sciencespot.net/Pages/classbio.html#Anchor-genetics
This site is a similar lab to the one above, and students may find it more fun. Based on the parents’ genotype and phenotype, the students must draw a smiley face that represents the genotypes. It comes with clear instructions and several worksheets ready to print.

http://www.iit.edu/%7Esmile/chbi9921.htm
This site has several activities that have the students observe the diversity of individuals within a population and discover how this variation is produced.
My Results: 2 (BB) Blue and 2 (Bb) Green 





Inside the Egg: 2 Blue Pieces and 2 Green Pieces 











