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Big Bird, Little Bird Activity

Materials List
2 completed bird pictures (one dominant and one recessive)

6 boxes/envelopes each labeled with different traits

Index cards for students to randomly select genotype for each trait (for example beak length may be BB, Bb, or bb)

Poster paper 

Colouring markers (enough for each student in class)

Coins

Student Worksheet (see attached)

Connection with the Manitoba Framework of Outcomes
This topic fits into the Senior 1 Science Curriculum in Cluster 1: Reproduction. Specifically:

· SLO S1-1-11: Observe, collect, and analyze class data of single trait inheritance.

· SLO S1-1-12: Differentiate between dominant and recessive genes. Include: genotype and phenotype.
Learner Difficulties
There are several alternative conceptions that students have about dominant and recessive traits.  The idea that some traits are more “powerful” than other traits – by nature of the term dominance – brings about many of these conceptions.  Familiar alternative conceptions students have about dominant and recessive traits include (Allchin, n.d.):

· Dominant traits are "stronger" and "overpower" the recessive trait.

· Dominant traits are more likely to be inherited.

· Dominant traits are more "fit," or more adaptive in terms of natural selection.   (Also, any recessive adaptive mutant trait will eventually evolve to become dominant.)

·    Dominant traits are more prevalent in the population.

·    Dominant traits are "better."

·    "Wild-type" or "natural" traits are dominant, whereas mutants are recessive.

·    Male or masculine traits are "dominant."

·    Daughters inherit most of their characteristics from their mothers.  Boys inherit most of their characteristics from their fathers.
Some of the above conceptions are outright false.  Some are not necessarily true in all cases. All of them are misleading.  It is interesting to note that almost all of the above conceptions stems from the usage of the word dominant.  The word dominance in genetics is a strictly defined term, but its vernacular meaning carries with it other connotations that are not biological in nature.  Students think about science, in this case genetics, using the language that is available to them.  Therefore, it is not surprising that these alternative conceptions exist.

These notions can be resilient and may have a profound influence on a student’s comprehension of science.  It is therefore, crucial that teachers deal with these issues head-on when instructing students.
Experiential Instruction
Preparation prior to class:
· Create envelopes for each trait containing enough cards for every student in the class.  

· Ensure that each envelope contains an equal distribution of genotype cards (for example beak length may be BB, Bb, and bb).

· Ensure there are an equal number of cards denoting male and female birds.

· Draw two birds, one all dominant and one all recessive as examples for the class to use.

· Ensure there is sufficient paper and markers for each student to draw their birds on.

To begin the class:
Students have studied genotypes and phenotypes in a previous class.  They are also familiar with dominant and recessive genes as well as the use of Punnett squares.  Remind students of the following:

1) A trait with two dominant genes (BB) will display the dominant trait. 

2) A trait with one dominant and one recessive gene (Bb) will display the dominant trait.

3) A trait with two recessive genes (bb) will display the recessive trait.

Ask students to get a Dominant and Recessive Genes worksheet and select one card from each trait envelope. Once they get a genotype, they are to fill in the information in the appropriate space on their worksheet.  Once they have all the genotypes listed, they are to draw a bird that represents the associated genotypes on their poster paper.

Once all birds have been completed, it is time for the birds to mate.  Each student 
will pair up their bird with another bird of the opposite sex.  It is now time to 
create a Punnett square for each trait.

Once the Punnett square has been made, students need to determine which of the resulting genotypes will be passed on to their offspring.  If the genotype has only dominant genes (BB), then by default a dominant gene will be passed on by that parent.  If the genotype has only recessive genes (bb), then by default a recessive gene will be passed on by that parent.  If the genotype has both a dominant and recessive gene (Bb) then a coin flip will determine which gene is passed on.  Each parent bird will pass on one gene to their offspring, totaling two genes for each trait.  Students will record that genotype, along with its appropriate phenotype in their worksheet.  

Once students have the genotypes/phenotypes for their F1 generation, they will draw out that bird, and repeat the process once more to allow for P1, F1, and F2 generations.  Students will then create a family tree for their bird family.

Students will be asked to record observations they make when they compare the P1, F1 and F2 generations.  They will also be asked if any recessive genes would make it to the F10 generation, and if so, how.

Here is an example of a Punnett square for beak length, between one male with a short beak (bb) and one female with a large beak (Bb).





Psychological Level
Each student is involved in creating a three-generation family tree for the birds they have made.  They will be determining which traits are passed on through the creation of Punnett squares.  During the activity, students will notice that some traits may skip a generation due to recessive genes being passed on.  Much of the psychological work is tied in with the actual experiential work done by students.  Such as determining what traits to use based on the genotypes they receive, and determining which traits are passed on using a Punnett square.

During this activity, students are consistently interacting with each other.  This activity demands group work, which can help students in the sharing of ideas and concepts.  Students need to work with a goal in mind, and must share in the responsibility to complete the task.  Students may see this assignment as a puzzle they need to figure out, in order to know how to draw their bird.  This activity can be used as an introduction or as an extension of learning about dominant and recessive genes. This activity allows students to discover both individually and in groups, what breeding can do to dominant and recessive genes.

Theoretical Level

Once the P1, F1, and F2 generations are completed, students will be asked 
some extension questions.  These questions are used as a means of moving from the psychological level of the classroom activity, to the theoretical level.  Student answers will be referenced to the class notes and teacher lead instruction from the previous class.  This will serve to clarify the terms used and reinforce student comprehension.  The questions may be asked individually or as a group discussion. Some of the questions may include:

· Identify any traits which seemed to have ‘skipped’ a generation.

· Explain how these traits are able to be in the F2 generation if they are not seen in the F1 generation.

· Is it possible for recessive genes to be bred out of the birds?

· Identify a trait they feel would be beneficial to a bird, and determine if it is possible to ensure that trait is passed on to the next generation.

· Will birds in the F10 or F100 generation be different from birds in the F1 generation? 

· Are dominant genes better than recessive genes?

· Ask students to discuss what a selective breeding program (like with dogs) can do to maximize desirable traits and to minimize unwanted traits.

· Ask if students recognize any traits within their own families that seemed to have skipped a generation.

· Ask students to relate what was completed in class to Mendel’s experiment with flowers, to see how they are similar, and how they differ.

As stated earlier, some of the concepts discussed in the above questions have been covered in notes given in the previous class.  The following terms have been highlighted in those notes:

Dominant gene – a gene that produces the same phenotypic effect whether inherited with a homozygous or heterozygous allele.

Recessive gene - a gene that is expressed only when the determining gene is present in the homozygous condition.

Genotype - the entire genetic make-up of an individual, including genes, that do not show as outward characteristics.



Phenotype – the observable characteristics of an organism that are produced by the organism's genotype interacting with the environment.

The students have also been previously introduced to the use of Punnett squares as a tool used for predicting the results of genetic crosses.  The extension questions and activity mentioned above will help solidify this concept for students as they will be required to create and analyze several Punnett squares in order to answer the questions.  This will also help in developing student understanding of Mendel’s experiments.

At the completion of this activity and lesson, students should understand the concepts of: genotype, phenotype, dominant genes, recessive genes, and how traits are passed on.  They will also be familiar with the creation and use of Punnett squares.
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Dominant and Recessive Genes Student Worksheet

Bird Name: ____________  Bird Sex: _______
Trait
Offspring
         Punnett Square
	
	
	

	
	
	

	
	
	


Beak Size (B/b)

Genotype: 
Genotype:

Mates Genotype:
Phenotype:

______________________________________________________________________________________

	
	
	

	
	
	

	
	
	


Leg Length (L/l)

Genotype: 
Genotype:

Mates Genotype:
Phenotype:

______________________________________________________________________________________

	
	
	

	
	
	

	
	
	


Feather Colour (R/r)

Genotype: 
Genotype:

Mates Genotype:
Phenotype:

______________________________________________________________________________________

	
	
	

	
	
	

	
	
	


Wing Span Size (W/w)

Genotype: 
Genotype:

Mates Genotype:
Phenotype:

______________________________________________________________________________________

	
	
	

	
	
	

	
	
	


Body Size (S/s)

Genotype: 
Genotype:

Mates Genotype:
Phenotype:

______________________________________________________________________________________

	
	
	

	
	
	

	
	
	


Eye Size (E/e)

Genotype: 
Genotype:

Mates Genotype:
Phenotype
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