
 

 

 

 

Overview: Genetics is the oldest, yet fastest growing science today. For thousands of years, even before 

written word, man has been selectively breeding crops and animals for desired traits. This involved countless 

days, nights, months, and years of careful observation, study and hands on experimentation. People knew that 

there were patterns in the ways that characteristics were passed down from one generation to the next. But it 

wasn’t until the recent discovery of DNA that scientists started to really understand why. With advances like 

the discovery of DNA to the Human Genome Project, the past century has increased our knowledge of genetics 

exponentially. More and more jobs and technologies have risen as a result of this expansion in our 

understanding of traits and inheritance. As biology teachers try to keep up, students are often lost in the 

whirlwind of information. How can they determine what is important to know? What does genetics mean to 

students? The fields of microbiology, cell biology, genetics, and biochemistry have grown so large that they 

dominate much current biology curriculum content. Gone are the days of memorizing the names of plants and 

animals and long hours spent learning the structures of plant and animal anatomy.  Zoology has been removed 

all together from most state education standards at the high school level. Unfortunately, the older way of 

teaching biology was much more tangible; students could directly observe and handle specimens in a lab 

setting. Today’s biology topics focus on processes that are often too small to see – even with a microscope. 

Students have trouble visualizing such subjects. The goal of this unit is to bring back the hands-on 

investigation; to make learning about the molecules and processes of genetics tangible and real to students. 

Students will learn about genetics from historical, societal, economical, technological, and even personal 

perspectives using labs that focus on current issues. From doing labs using modern technology, students will 

also gain important skills that can be utilized in many careers including biotechnology. By the end of the unit, 

students will have a solid understanding of the basics of genetics, laws of inheritance, phenotypes and 

genotypes, as they relate to genetic engineering in a more applicable and tangible field: food safety. 

 

Goals: 

 Increase student achievement in concepts of genetics as they relate to biology. 

 Provide students hands-on experience through engaging, relevant, and real world learning 

opportunities 

 To provide teachers a science career-based framework for teaching basic genetics in biology. 

 

 

 

 

 

Genetics and Food Safety 

Designed by David Vogel 



Schedule and Calendar 

Days Lessons Goals and Objectives 

1 Introduction to Food 
Safety 

 Define and discuss food safety 

 Discuss food safety in the news, local news, and/or 
videos. 

 Swab tops of soda cans or other food sources (ie. 
food left sitting out) for bacterial and microbial 
content analysis during a later lesson 

 Explain why food safety is important 

 List ways to keep food safe 

 Define genetically modified foods and relate to food 
safety 

2-3 Corn Genetics (Genotypes, 
Phenotypes, and Punnett 
Squares) 

 Define Genetics, Gene, Allele, Chromosome, 
Phenotype, Genotype,  

 Plant corn for later analyzation 

 Define Punnett Square, Dominant and Recessive, 
Trait, Homozygous, Heterozygous, Purebred, Hybrid 

 View examples of different types of corn and 
complete Punnett squares to show how these traits 
can be inherited 

4-5 Genetics and Health 
(Microbial contamination 
of food, effect of 
antibiotics on microbes 
and people, human genes 
and traits) 

 Analyze bacterial samples from soda cans or other 
contaminated sources for consumption quality and 
health 

 Test the effect of antibiotics on microbial growth 
using common household soaps and Petri plates 

 Discuss the use of antibiotics for public health, food 
growth, and the effects on the adaptations and 
artificial selection of bacteria and viruses like AIDS. 

 Observe dominant and recessive traits in people 

6 Genetics and People  Observe dominant and recessive traits in humans 

 Make a model of a person using random assortment 
of genes and show inherited traits 

7 Corn, Punnet Squares, and 
Fatal Genes 

 Analyze frequency of traits found in corn that 
students planted at the beginning of the unit and 
show relationship to genes by completing punnet 
squares 

 Discuss importance of good and bad genes and 
traits by relating results to photosynthesis 

 Discuss other fatal genes such as albinism in rats, 
and dwarfism in humans 

8-9 DNA Structure  Isolate and observe DNA from strawberries 

 Make a model of DNA showing structure 

 List and describe the three parts of DNA: phosphate 
group, nitrogen bases (A,T,C,G), and 5-carbon sugar 
(deoxyribose) 

 Discuss research of DNA (Discovery by Watson and 
Crick in 1953, Human Genome Project) 



10-11 DNA to Protein (How DNA 
determine traits) 

 Explain and demonstrate the relationship between 
DNA and protein. 

 Define RNA, rRNA, tRNA, and rRNA 

 List the three structures that make up RNA: 
phosphate group, nitrogen bases (A,U,C,G), and 5-
carbon sugar (ribose) 

 Compare DNA and RNA in structure and function 

 Discuss inheritance of desired traits by breeding and 
genetic engineering in domestic animals, crops, and 
people 

12-13 Genetic Engineering  Define genetic engineering 

 Discuss discoveries and careers in genetic 
engineering 

 Find and analyze the genetic fingerprints of various 
samples by using Gel Electrophoreis 

14-16 GM vs. Organic Foods and 
Food Safety 

 Research GM foods and conventional food in 
growth, development, consumption, and food safety 

 Make and defend an argument supporting the use 
of genetic engineering (especially in agriculture) OR 
in conventional, organic food production by doing 
research and debating with other students 

 Discuss the use of fertilizers and chemicals in 
agriculture as it relates to ecological and 
environmental health, food supply, and 
sustainability 

 Discuss special interest groups, politics, 
corporations, and the economy as it relates to food 
safety, GM, and conventional foods. 

 Discuss food safety, ecological, and societal issues of 
using genetic engineering (jumping genes, 
unwanted traits, allergic reactions, antibiotic 
resistance, unknown long term effects, increased 
crop yield, resistance to insects, resistance to 
fertilizer, use of fertilizer, sustainability (as it relates 
to nutrient cycles) 

17 Final Assessment  Demonstrate understanding of genetics, 
inheritance, and food safety by taking test 

 

 

 

 

 

 

 



 

List of Supplies: See Lesson Plans for Supply List 

 

Planning Ahead: Prior skills and knowledge students will need are an understanding of basic food chains, the 

scientific method, lab safety, chemistry and biochemistry. This unit is designed to be a comprehensive genetics 

unit that would be taught mid-year. 


