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	Abstract to Lesson Plan 

	This lesson plan aims to introduce 7th grade students to cells of immune system. Immune system is critical in protecting us from pathogens, bacteria, and virus infections. Understand how cells of immune system function helps students understand the basics of physiology. Interactive role-play activities in which each student can play a role of immune cell can enhance their understanding. 

	List of Standards Addressed

	S7L2. Obtain, evaluate, and communicate information to describe how cell structures, cells, tissues, organs, and organ systems interact to maintain the basic needs of organisms
b. Develop and use a conceptual model of how cells are organized into tissues, tissues into organs, organs into systems, and systems into organisms. 
c. Construct an argument that systems of the body (Cardiovascular, Excretory, Digestive, Respiratory, Muscular, Nervous, and Immune) interact with one another to carry out life processes.


	Learning Objectives
	1. Identify cells within innate and adaptive immune system. 
2. Explain functions of each immune cells. 
3. Describe how immune cells work collaboratively upon presence of infection. 

	Appropriate Grade Levels
	7th Grade

	Group Size/# of students activities are designed for
	Approximately 20 students

	Setting 
	Indoors

	Approximate Time of Lesson 
	Didactic lecture = 30 minutes 
Role play activity= 20 minutes 
Checkout activity = 10 minutes 

	Resources Needed for Students 
	Pencil/pen and paper (for notetaking)

	Resources Needed for Educators 
	-Templates for Activities 1 and 2 for antigen and antibodies as well as cells of immune system and bacteria are available at the end of the lesson plan.

	Lesson Activity
	Introduction
The immune system protects us from germs, bacteria, viruses, and fungus. We have two main parts of the immune system: the innate immune system and adaptive immune system. 

The innate immune system is something you are born with; it is first line of defense and goes into action right away. The adaptive immune system differs from person to person, based on the environment in which they were raised and what bacteria/virus/pathogens they have been exposed. 

	
	Background
Cells of the Innate Immune System: 
1. Neutrophils: is a type of immune cell that has granules or small particles.  They are the first one to respond when microorganisms such as bacteria/virus enters the body. They travel to the site of infection and destroy microorganism by ingesting them and release enzyme to kill them. The body will react with redness/swelling/inflammation. 
2. Basophils: is a type of immune cell that has granules or small particles. They are least abundant granulocytes. They release enzymes to improve blood flow and prevent blood clots. They are responsible for formation of allergic diseases. 
3. Eosinophil: is a type of immune cell that has granules or small particles. They release highly toxic proteins and free radicals to help fight microorganisms and parasitic infections. They also help to fight infection by increasing inflammation in the body. 
4. Macrophages: is a type of immune cells with phagocytotic activity. They engulf and digests pathogens, present antigens to T cells to initiate inflammation by releasing cytokines to activate other immune cells. They are found in stationary form inside the tissue in non-migratory form or mobile form to present antigen. 
5. Mast Cells: is a type of immune cells that are long-lived tissue-resident cells, this means they do not have migratory activity. They are located on the boundaries between tissues and the external environment. Upon stimulation by an allergen, they release granules into the surrounding tissues to produce local response of contraction of muscles. 
6. Dendritic Cells: is a type of immune cells that is mainly responsible for initiation adaptive immune system. They are extremely efficient in presenting antigen and stimulating T cells for killing. 
7. Nature killer Cells:  is a type of immune cells that functions similar to T cells. They respond rapidly by killing virally infected cells, decting and controlling early signs of cancers. They have the ability to kill without the need of antigen presenting. 

Cells of the Adaptative Immune System: 

1. T cells: is a type of immune cells with the presence of T-cell receptor on their surface. They can be separated into two main categories: cytotoxic T cells and helper T cells. Cytotoxic T cell can kill virus-infected cells such as cancer cells, like Natural Killer Cells. However, cytotoxic T cells require antigen-presentation for activation whereas Natural Killer Cell does not. Helper T cells act to assist cytotoxic T cells and memory B cells, leading to larger immune response. 
2. B Cells: is a type of immune cells with the presence of B-cell receptor on their surface. They produce antibody molecules that can be either secreted or inserted into the plasma membrane. B cells also present antigen to T cells to stimulate immune response. 


	
	Step by Step Activity
Activity 1: Make Antibody and Attack a virus 
1) Print out antigen and antibody templates onto thick white papers, distribute them across the class randomly. 
2) Divide student into “antigen” group and “antibody” group, separate them across the classroom. 
3) Once students have separated, ask them to find their corresponding partner. This is because antibody and antigen shapes should match, almost like key and lock. Note that some students will not be able to find their corresponding matches. 
4) Once students have found their partner, the instructor could act as phagocyte in the front of classroom. Instructor could ask the two partners to come to instructor in which instructor will perform phagocytosis of antigen/antibodies. Until pairs of partners have all cleared the room. 
5) Instructor could ask the rest of class to design antigen/antibodies of best fit for left over students without partner. This will enhance their understandings of antigen/antibodies matching.  

Activity 2: Role play of cells of immune system and virus 
This activity is designed to have inputs from all students from the class. The goal is to deplete all bacteria in the body. 
1. Print out templates for bacteria, T cells, B cells, macrophages, and neutrophils. And designate one student for each immune cells, two students for bacteria. 
2. Ask the class what the step of defense are when bacteria enter the body. The students with each role will carry out their task based on the response of the class. 
3. Each wrong response, the bacteria population should multiply by 2. This means two more student in the class will become bacteria, with 4 total bacteria. And another wrong response will mean 8 students playing the role of bacteria. Correct response results in bacteria reduce by 2 folds (divided by 2). The goal is to deplete all bacteria for a healthy individual.  
4. The correct response should be neutrophil of innate immune system will attack bacteria first, then macrophages will take a piece of dead bacteria to adaptive immune system B cells and T cells. B cells now become activated to produce antibodies and surround the bacteria. Meanwhile, the T cells will recognize the bacteria and kill it by contact. 

	
	Reflection/Assessment 
Check-out Activity: 

Exit Ticket: Student will share their favorite cells of immune system and explain why. And answer the following questions: 
1. Which cells of immune system do you think is most important? 
2. The cells of immune system seem to have redundant functions, why do you think this is the case? 

	Final Product/Assessment 
	Take home assignment by writing a one-page double spaced 12pt font Times New Romans assay, on how cells of immune system react when one contracts SARS-Covid-2 (Corona Virus).  
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