Genetics: Building Blocks of Life
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Summary: 
The study of genetics is important for understanding why the world looks the way it does.  Heredity is an important concept in medicine and in agriculture.  Understanding genetics allows students to understand how genes make us what we are.  In this lesson, students will learn about the principles of Mendelian Genetics, Molecular Genetics, Heredity, and techniques of genetics.   

Subject: 
Science:
 §112.34.6.A-H
(6)  Science concepts. The student knows the mechanisms of genetics, including the role of nucleic acids and the principles of Mendelian Genetics. The student is expected to:|
(A)  identify components of DNA, and describe how information for specifying the traits of an organism is carried in the DNA;
(B)  recognize that components that make up the genetic code are common to all organisms;
(C)  explain the purpose and process of transcription and translation using models of DNA and RNA;
(D)  recognize that gene expression is a regulated process;
(E)  identify and illustrate changes in DNA and evaluate the significance of these changes;
(F)  predict possible outcomes of various genetic combinations such as monohybrid crosses, dihybrid crosses and non-Mendelian inheritance;
(G)  recognize the significance of meiosis to sexual reproduction; and
(H)  describe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis are used to study the genomes of organisms.
Technology: 
§130.7.7.A-F

The student applies the principles of molecular genetics and heredity. The student is expected to:
(A)  explain Mendel's laws of inheritance by predicting genotypes and phenotypes of offspring using the Punnett square;
(B)  explain the inheritance of sex-linked characteristics and provide some examples found in animals;
(C)  identify and compare the three parts of nucleic acids;
(D)  explain the functions of nucleic acids;
(E)  describe how heredity is used in the selection of livestock; and
(F)  explain how traits are passed from parent to offspring through genetic transfer and the implications of breeding practices.
§130.21.15.A-D

The student diagrams the structure and function of nucleic acids in the mechanism of genetics. The student is expected to:
(A)  describe components of deoxyribonucleic acid and illustrate how information for specifying the traits of an organism is carried in deoxyribonucleic acid;
(B)  identify and illustrate how changes in deoxyribonucleic acid cause phenotypic or genotypic changes;
(C)  compare and contrast genetic variations observed in plants and animals; and
(D)  compare the processes of mitosis and meiosis and their significance.

Grade Level: 

· Target Grade: 9 

· Upper Bound: 12 

· Lower Bound: 8
Time Required: one class period


Activity Team/Group Size: Class Activity  

Materials: 

· PowerPoint
· Student copies of Mendelian Genetics and Punnett Square Worksheet

· Student copies of quiz
Learning Objectives: 

· To learn the basics of Mendelian inheritance
· To understand the nature of nucleotides in DNA and RNA; and how the message of genes is transmitted through transcription and translation

· To be able to perform a punnett square and predict the heredity of traits

Lesson Introduction / Motivation: 
Pass out the Mendelian Genetics and Punnett square worksheet so the students can follow along.  
Lesson Plan: 
There are links at the bottom of some slides with more details. Before class, visit the links to see if they should be used in the presentation. 

Go through the PowerPoint presentation. Pause at slide 25 and go over the Punnett square hand out examples together.  Continue the presentation and finish the slideshow. Allow them to finish the handout on their own time.   

Lesson Closure: 
Give the students a chance to ask questions.

If there is time, there are video links for educational videos.

Assessment: 
Give students the quiz to complete individually. Have them trade their papers and grade so that they can see what they got wrong. 
Vocabulary / Definitions: 

· Heredity: the passing of traits from parents to offspring
· Genotype: genetic makeup of an organism
· Phenotype: physical attributes determined by genotype
· Gametes: haploid sex cells of sexually reproducing organism
· Haploid: having only one of a pair of each chromosome
· Diploid: having two of a pair of each chromosome
Background and Concepts for Teachers: 

· A fair understanding of Mendelian genetics and modes of inheritance, and mitosis and meiosis.
Lesson Scaling: 

All of the handout can be done in groups or as a class for less advanced students.  The quiz could be completed in groups or as a class for less advanced students.  For more advanced students, the handout can be given as homework to be done on their own time without the examples gone over in class.
Lesson Extensions: 
If more time is available to continue this topic there are other activities that can be done; either online or in class.

Online activity available to learn about DNA fingerprinting.

Students do a virtual DNA fingerprint to match a suspect’s DNA to the scene of a crime.

http://www.pbs.org/wgbh/nova/teachers/body/create-dna-fingerprint.html
Dog Traits Activity: Activity Sheet Included In Lesson

Use paper strips with gene codes to “decode” the physical traits of a dog.  This can be extended even further by simulating breeding dogs by assigning the traits as dominant or recessive and allowing two dogs to “mate”.

http://teach.genetics.utah.edu/content/begin/traits/traitsrecipe.pdf
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



