Standard: S5L4. Obtain, evaluate, and communicate information about how microorganisms benefit or harm larger organisms.
 
Objectives:
1. Identify and describe symbiotic relationships between organisms
 
2. Identify both harmful and beneficial roles of bacteria

Introduction/ Background:
Begin by having students define “relationship” in the context of their own lives. This can include interactions between their friends, enemies, pets, etc. Interactions can include sharing food, playing together, going to a sleep over, conversation. Use this opportunity to define the key terms: 
· Parasitism/pathogen- Relationship where one partner benefits, and the other is harmed.
· Commensalism- Relationship where one partner benefits, and the other is not affected.
· Mutualism- Relationship where both partners benefit. 
Have students define what they think the relationship between a human and bacteria. What happens when we have bacteria in our bodies? Do we get sick or are we healthy? It is a trick question as both are possible. Humans need certain bacteria to help with digestion and breaking down things in our bodies, but others make us sick. 
	The human microbiome is all the bacteria living inside a human. Most of the helpful bacteria lives in the intestines. There they help by breaking down food and nutrients to a form our bodies can use. The problem happens when the bacteria are in our bodies in a different place in our bodies. They may try to break down certain things, but instead of making a usable nutrient, they’ll make toxins instead that harm the body.

Main Activity: Game illustrating relationships
Materials: Cotton balls, pompoms, etc. (x5 per student plus ~10 extra). Students can play a game similar to the rules of 7-Up. All students receive 5 cotton balls. Three students are selected to be parasitism/pathogens, three students are selected to be mutualism, and one student is selected to be commensalism; selected students come to the front of the room. Remaining students put their heads downs, and each mutualism student selects and gives a cotton ball to one student. Mutualism receives an additional cotton ball for themselves. Each parasitism/pathogens student takes a cotton ball from one student. Commensalism receives one cotton ball. Students are asked to raise their heads. Those who lost cotton balls collectively guess who one of the parasitism/pathogens students are. Those who gained cotton balls collectively guess who one of the mutualism students. The remainder of the class guesses who commensalism is. Repeat for multiple rounds. Whoever has the most cotton balls at the end wins.   

Assessments:
Have students define the following examples as commensalism, parasitism/pathogen, or mutualism. 
1. A cow needs bacteria to digest grass into usable energy, and the cow provides nutrients for the bacteria to grow. (mutualism)
2. A person has a sore throat caused by bacteria (Streptococcus pyogenes). The bacteria like the warm and moist environment of the person’s throat, but the person has a fever and feels under the weather. (parasitism/pathogen)
3. A monkey has bacteria on their skin. The monkey doesn’t get sick from the bacteria, but the bacteria have a surface to live on. (commensalism)
4. Cheese is made with milk and by-products from bacteria. Humans eat cheese on pizza. (Commensalism) 
5. Bacteria are found in soil. A specific type of bacteria is only found near the roots of plants. Bacteria take nitrogen from the atmosphere and converts it to a useable form for the plant. The plant in return provides nutrients to the bacteria. (Mutualism)
6. Yogurt contains bacteria. Humans eat yogurt and the bacteria colonize their intestines. (Mutualism- this is similar to cow example above. The bacteria in yogurt is “good” bacteria (aka probiotics) which prevent the growth of harmful bacteria) 


Additional Resources: 
https://bio.libretexts.org/Courses/Manchester_Community_College_(MCC)/Remix_of_Openstax%3AMicrobiology_by_Parker_Schneegurt_et_al/08%3A_Microbial_Growth/8.05%3A_Other_Environmental_Conditions_that_Affect_Growth 


https://flexbooks.ck12.org/cbook/ck-12-middle-school-life-science-2.0/section/11.19/primary/lesson/bacteria-in-the-digestive-system-ms-ls/




