
Lesson Plan: Drosophila Mystery

Content
Biology – genetics and inheritance
Big ideas: dominant vs. recessive traits, allele inheritance from parents, homozygous and 
heterozygous genotypes, phenotype ratios
Challenging concepts for students: Students have a hard time differentiating between a genotype
and phenotype. Also, students struggle with figuring out genotypes and dominance based on 
what the next generation phenotype ratios are.

Activity
• Students will try to solve the mystery genotypes of two fruit flies(drosophila) they are given 

(this will be a simulation, real fruit flies will not be used yet). They will breed their parental 
fruit flies to see what the phenotypes of the first generation are. Breeding will be done with a 
program on the computer that determines the children from any two flies bred together.

• Students will need to logically deduce what trait is dominant as well as determining the 

genotypes of various flies.
• Students will try to determine what the genotypes of the parents and the first generation 

children.
• Students will be able to do as many breedings as they deem necessary in this investigation.

Content & Pedagogy
While there is some use of behavioral learning theory used (reinforcement of the guiding 

principles of genetics and repetition of the content), the primary guiding learning theory for this lesson 
is that of constructivist perspectives. Applications of constructivism in this lesson are listed below:

• During this exploratory lab, students will be using deductive reasoning – applying rules and 

principles they have learned in class in order to draw conclusions and move to a specific 
solution to the problem at hand. The students need practice using the principles of genetics and 
see how it actually determines the inheritance of a particular organism (in this case, fruit flies).

• For those still not confident in the genetics content, this laboratory will stimulate discovery 

learning(possibly guided discovery) where students discover some basic principles of genetics. 
Students will be able to see how dominant traits are different from recessive traits and how the 
inheritance of one allele from each parent determine the phenotype of the offspring.



• Inquiry learning is central as well to this activity – students are trying to solve a specific 

problem (what trait is dominant?)(what are the genotypes of these fruit flies?) by gathering 
information (doing multiple breedings) and testing conclusions, the students will solve the 
puzzle.

• Students need to engage in critical thinking as they approach this puzzle – logically examining 

the situation and data to determine a reasonable solution.

Technology
Computers will be needed to simulate the breeding process for the fruit flies. Fruit flies will be 

marked with a secret number that will generate the phenotypes of the next generation of fruit flies 
based on the numbers entered into the program. This simulation of fruit fly breeding would not be 
possible without the calculating power of the computer.

Presentations by students of their findings will also require presentation equipment 
(Powerpoint, Prezi, etc). 

Assessment
• Students are expected to determine the correct dominant trait as well as the correct genotypes of

the fruit flies given. A correct punnett square from the parental fruit flies will also be assessed.
• Students will also be expected to give a presentation on how they deduced the dominant trait 

and the genotypes of the fruit flies. Presentation software (Powerpoint, Prezi, etc) will be part of
their presentation. I want to hear their reasoning and explanations behind their answers.
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