
Lesson 4 & 5: “Genetics, People, and Health” 
I. Time: Two 50 minute Class Periods 

II. Materials:  
a. Contaminated Petri streak plates from previous lesson 
b. Colony Counter (optional) 
c. Antibacterial Liquid Soap 
d. Liquid Soap (non antibacterial) 
e. Deodorant (optional) 
f. Bacterial Loops 
g. Alcohol burners/Bunsen burners 

III. Objectives: 
After successful completion of the lesson, students will be able to… 

a. Determine the safety of food sources based on bacterial sampling results 
b. Investigate the effect of antibiotics on the growth of microorganisms 
c. Discuss the use of antibiotics on microbial growth, food growth, and the effects on the adaptations and 

artificial selection of bacteria and viruses like AIDS. 
Maryland State Objectives: 

a. Expectation 1.1 The student will explain why curiosity, honesty, openness, and skepticism are highly 
regarded in science. 

i. Indicator 1.1.1 The student will recognize that real problems have more than one solution and 
decisions to accept one solution over another are made on the basis of many issues. 

ii. Indicator 1.1.2 The student will modify or affirm scientific ideas according to accumulated 
evidence. 

iii. Indicator 1.1.3 The student will critique arguments that are based on faulty, misleading data or 
on the incomplete use of numbers. 

iv. Indicator 1.1.4 The student will recognize data that are biased. 
v. Indicator 1.1.5 The student will explain factors that produce biased data (incomplete data, using 

data inappropriately, conflicts of interest, etc.). 
b. Expectation 1.2 The student will pose scientific questions and suggest investigative approaches to 

provide answers to questions. 
i. Indicator 1.2.3 The student will formulate a working hypothesis. 
ii. Indicator 1.2.4 The student will test a working hypothesis.(NTB) 

iii. Indicator 1.2.6 The student will identify appropriate methods for conducting an investigation 
(independent and dependent variables, proper controls, repeat trials, appropriate sample size, 
etc.). 

iv. Indicator 1.2.7 The student will use relationships discovered in the lab to explain phenomena 
observed outside the laboratory. 

v. Indicator 1.2.8 The student will defend the need for verifiable data. 
c. Expectation 1.3 The student will carry out scientific investigations effectively and employ the 

instruments, systems of measurement, and materials of science appropriately. 
i. Indicator 1.3.1 The student will develop and demonstrate skills in using lab and field equipment 

to perform investigative techniques.(NTB) 
ii. Indicator 1.3.2 The student will recognize safe laboratory procedures. 

iii. Indicator 1.3.3 The student will demonstrate safe handling of the chemicals and materials of 
science.(NTB) 

iv. Indicator 1.3.4 The student will learn the use of new instruments and equipment by following 
instructions in a manual or from oral direction.(NTB) 

d. Expectation 1.4 The student will demonstrate that data analysis is a vital aspect of the process of 
scientific inquiry and communication. 

b. Expectation 1.5 The student will use appropriate methods for communicating in writing and orally the 
processes and results of scientific investigation. 



c. Expectation 1.7 The student will show that connections exist both within the various fields of science 
and among science and other disciplines including mathematics, social studies, language arts, fine arts, 
and technology.  

d. Expectation 3.1 The student will be able to explain the correlation between the structure and function 
of biologically important molecules and their relationship to cell processes. 

e. Expectation 3.2 The student will demonstrate an understanding that all organisms are composed of cells 
which can function independently or as part of multicellular organisms. 

i. Indicator 3.2.2 The student will conclude that cells exist within a narrow range of environmental 
conditions and changes to that environment, either naturally occurring or induced, may cause 
changes in the metabolic activity of the cell or organism. 

b. Expectation 3.3 The student will analyze how traits are inherited and passed on from one generation to 
another. 

c. Expectation 3.4 The student will explain the mechanism of evolutionary change. 
d. Expectation 3.5 The student will investigate the interdependence of diverse living organisms and their 

interactions with the components of the biosphere. 
e. Expectation 3.6 The student will investigate a biological issue and develop an action plan. 

IV. Lesson (Day 1): 10 minutes 
a. Opening:  

i. Ask the students if they use antibacterial soap at home. Ask them if they prefer to use that kind 
of soap. Ask them why they use it. Most students will say they prefer to use antibacterial soap 
because that is the soap that kills germs. Have students list what they know about germs and 
write that on the board. Most students will only discuss bad things they know about germs. Tell 
the students that about 99.9% of germs are not harmful. Discuss organisms like E. Coli that help 
humans and animals break down and digest important nutrients in the intestines. 

b. Development: 35 minutes 
i. Pass out “Germ Food” handout. 

1. Have students collect the contaminated Petri plates from a previous lesson when they 
swabbed a food item like a soda can. 

2. Have student analyze their plates for Part 1. 
3. Have students make a new plate with a variety of household chemicals for part 2. 

a. You may want to decide ahead of time which ones to use. A recommended on is 
antibacterial hand soap. 

4. Give students computer access to answer Part 3. If students run out of time, assign the 
rest for homework. 

c. Closing: 5 minutes 
i. Ask students to think about what today’s assignment has to do with food safety. You might want 

to list some reasons on the board during a class discussion. 
V. Lesson (Day 2) 

a. Opening 10 minutes 
i. Show students some sample Petri dishes that are contaminated and not contaminated from the 

previous lesson. Ask them to predict which plate has antibacterial soap and which one does not. 
ii. Relate this study to food safety. You may want to show a news video or text of an example of 

people getting sick as a result of not washing hands and handling food. Antibacterial soap is one 
way to keep food safe, because those handling the food have clean hands. 

b. Development 35 minutes 
i. Pass out “Germ Food part 2” handout. 

1. Discuss use of antibiotics on public health on Part 4 with students. 
2. Play the PBS evolution video on the evolution of aids and the use of antibiotics. Pause to 

discuss the adverse effects that antibiotics can have for Part 5. 
c. Closing 5 minutes 

i. Ask students if the use of antibacterial soap is always a desired task. Start a conversation on the 
detriments of using antibacterial soap. You may want to have students investigate the 
differences in cleanliness of hands with regular soap and antibacterial soap. 



ii. This lesson’s topics will be assessed at the end of the unit during a formal summative exam. 
VI. Suggested Assessments: 

a. Students may be curious about many substances and their effect on microbe growth. You could have 
them investigate more, or even look at behaviors that can reduce growth, such as wiping off a soda can 
first, etc... You may want students to write a formal scientific report on the matter. 

b. This lesson’s objectives will be assessed at the end of the unit during a formal summative exam. 
VII. Related Links/Resources: 

a. United Streaming hosts many good videos on the evolution of microbes and viruses like aids as a result 
of using antibiotics. 

i. PBS produced an evolution series that has a good example of this. It will be needed for this 
lesson. 

 


