WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :  10-12
Teacher: Debbie Rivera
Lesson Title:  Human Genetics
Lesson Overview (objective):   Students will be introduced to Gregor Mendel experiments on genetics along with the vocabulary associated with human genetics.  Students will be introduced to the variations of alleles in genes along with the different types of phenotypes expressions based on the genotypes of the alleles present for the particular genes studied.  For the second part of the lesson, students will conduct monohybrid and dihybrid crosses for individual genes and their corresponding alleles for the genes.  They will complete a questionnaire on the percentage of the probability of the occurrence of the traits for both the monohybrid and the dihybrid crosses.  Students will also conduct a survey in which they investigate various phenotypes present in their family including the widows peak, unattached earlobes, dimples, and cleft chin.  They will try to trace the occurrence of each of the traits back to their family members and will make a family pedigree based on their findings and in some cases assumptions on the possible allele genotype combinations possible for the particular trait represented on each pedigree.  On the last part of the lesson on human genetics students will study dominant and recessive genetic disorders.  Students will conduct monohybrid crosses in order to calculate the probabilities of inheriting a dominant genetic disorder versus a recessive genetic disorder.

Materials: Genetics Definitions handout, Monohybrid and Dihybrid Punnet Square templates, Dominant versus Recessive traits table and survey.  Handout on Dominant and Recessive genetic disorders.  Calculator. 

Length of Lesson: 2-3 class periods

Ma. State Frameworks Standard/WPS Benchmarks: Genetics; Genes allow for the storage and transmission of genetic information. (3.1-3.6) (OM.SC.BI. 16-25)

Essential Questions: Here are some of the questions students will answer throughout the length of 3 days of this lesson.

1. What is the difference between dominant and recessive alleles for a particular trait?

2. What is the difference between homozygous dominant/recessive and heterozygous alleles for a particular gene/trait?

3. After conducting several monohybrid and dihybrid crosses students will answer questions related to the probability of getting all of the possible genotypes and phenotypes from the crosses. 

Survey Questions:

1. How many variations will I be surveying for the particular traits?

2. How will the result be presented to the class?  Choices include: pie graph, bar graph, or as a percentage/frequency of the combination of alleles in the family.  

3. How many members of the family will be surveyed?

4. How will the data be collected and categorized?

Genetic Disorder Questions:
1. Compare the probabilities of inheriting a dominant and a recessive genetic disorder, assuming both parents are carriers of the genetic disorders.  Show your work and present the probability percentages.

 Student Outcomes:  Students will be able to understand how dominant variations of genes or alleles have the ability to mask the expression of the recessive alleles of specific genes.  Students will also learn how to do dihybrid crosses and how to analyze the probability of the expression of the alleles for the genes involved.  In addition students will study and analyze how the occurrence of specific genotype combinations in their family are transmitted from generation to generation even if they are not always expressed as in the case of the recessive alleles of genes.  Lastly, the students will study and learn how different genetic disorders are transmitted from parents to the offspring’s and future generations depending on whether the genetic disorder gene is a dominant or recessive gene.  Students will also realize the importance of genetic counseling, especially in families where specific genetic disorders are present.

Procedures:
1. Students will first receive background information on the inheritance of traits for humans based on the Gregor Mendel’s model of inheritance.

2. Students will fill-in the handout: “What are the chances?, on how the sex chromosomes are assorted during the formation of a gamete in order to familiarize the students with the use of the crosses to determine the genotype and phenotype of the allele of genes.

3. Students will design a survey to investigate the occurrence of specific phenotypes and genotypes in their family which can include the following dominant traits:  widow’s peak, facial dimples, unattached earlobes, cleft chin, brunette iris, color vision and freckles.  Students will then choose one trait to build a pedigree and trace the occurrence of the trait among their family members.  
4. Students will study different dominant and recessive genetic disorders and will do crosses between individuals that are both carriers for the genetic disorders.  Students will also calculate the probability of the offspring that will be carriers of the gene for the genetic disorders and the percentage of the offspring that will inherit the genetic disorders.
 Student Accommodations: (ELL,SPED etc.):  Students will work in groups in order to enhance their cooperative learning.  In additions visual aids will be provided for the students to help facilitate their understanding of the procedures involved in the lesson along with the modeling of the procedures as well.
Assessments: Students understanding of the concepts covered in this lesson will be assessed through a variety of ways including the completion of the monohybrid and dihybrid crosses along with the answering of questions related to the outcomes of the crosses.  In addition, students will be asked to do additional crosses involving genetic disorders and again the answering of questions related to the results of the punnet squares. 
Extensions and Modifications:  Investigation of the occurrence of specific traits within a population and the application of the Hardy-Weinberg Law in order to investigate the prequencies for the alleles that affect for instance, tongue rolling or the presence or absence of attached earlobes. 
