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Teacher Guide 
General Overview 
Using differentiated instruction to teach immunological concepts to a diverse 
group of learners is a comprehensive curriculum unit designed to expose high 
school students to the immune system by using active hands-on and minds-on 
strategies.  This curriculum unit includes a student created collaborative poster, a 
Biology Action Model (BAM) and a double diffusion test that demonstrates the 
interaction between antibodies and antigen. In addition, to gain an appreciation of 
science as an ongoing process of discovery and understanding students will also 
be introduced to the role of γδ T cells in wound healing and tissue repair, a 
relatively new understanding discovered in the Havran Lab at The Scripps 
Research Institute (TSRI).  This unit will incorporate a variety of teaching 
strategies that engage students in active learning and will foster a better 
understanding of immunology.  
 
Science Standards 
 
California Physiology Standards 
Organisms have a variety of mechanisms to combat disease. As a basis for 
understanding the human immune response:  

a. Students know the role of the skin in providing nonspecific defenses 
against infection.  

b. Students know the role of antibodies in the body’s response to infection.  
c. Students know how vaccination protects an individual from infectious 

diseases.  
d. Students know that there are important differences between bacteria and 

viruses with respect to their requirements for growth and replication, the 
body’s primary defenses against bacterial and viral infections, and 
effective treatments of these infections.  

e. Students know why an individual with a compromised immune system (for 
example, a person with AIDS) may be unable to fight off and survive 
infections by microorganisms that are usually benign.  

f. Students know the roles of phagocytes, B-lymphocytes, and T-
lymphocytes in the immune system. 

 
National Science Inquiry Standards 
Engaging students in inquiry helps students develop 
 

a. Understanding of scientific concepts. 
b. An appreciation of "how we know" what we know in science. 
c. Understanding of the nature of science. 
d. Skills necessary to become independent inquirers about the natural world. 
e. The dispositions to use the skills, abilities, and attitudes associated with 

science. 
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Student Outcomes and Objectives 
 

• Students will understand that science is a growing body of knowledge that 
serves to explain events in the natural world.  

• Students will gain an understanding of the role of the immune system in 
combating disease. 

• Students will be able to create a collaborative poster that demonstrates 
understanding of specific and non-specific defenses and the roles of 
different cells in the immune system. 

• Students will use a model to simulate and explain a humoral response and 
a cell mediated response. 

• Students will develop science literacy skills by using a structured approach 
to analyze a scientific journal article.  

 
Science Background 
 
The body's main defense against pathogens is the immune system which 
recognizes, attacks, destroys, and “remembers” pathogens that enter the body. It 
accomplishes this by making specialized cells that inactivate pathogens. For 
each different pathogen, the immune system will make cells that are specific to 
that pathogen. The function of the immune system is to fight infection and 
eliminate foreign invaders through the production of cells that inactivate foreign 
substances or cells. This process is called immunity. 
 
There are two general categories of defense mechanisms against infection: 
nonspecific defenses and specific defenses. Most nonspecific defenses are like 
the outer walls of a fortress 
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Image retrieved June 5, 2011 from http://www.cps.ci.cambridge.ma.us 

 
 

If a pathogen is able to escape the body's nonspecific defenses, the immune 
system responds with a series of specific defenses that attack the disease-
causing agent. An antigen is a substance that triggers an immune response. 
Viruses, bacteria, and other pathogens may serve as antigens that trigger 
responses by the immune system. 
 
The cells of the immune system that recognize specific antigens are two types of 
lymphocytes: B lymphocytes (B cells) and T lymphocytes (T cells). B cells 
provide immunity against antigens and pathogens in the body fluids. This 
process is called humoral immunity. T cells provide a defense against abnormal 
cells and pathogens inside living cells. This process is called cell-mediated 
immunity. 
 
When a pathogen invades the body, its antigens are recognized by a small 
subset of the body's B cells. These B cells grow and divide rapidly; producing 
large numbers of plasma cells that release antibody, subsequently some of the B 
cells become memory B cells. 

http://www.cps.ci.cambridge.ma.us/
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Antibodies are proteins that recognize and bind to antigens. The antibodies are 
carried in the bloodstream to attack the pathogen that is causing the infection. 
 
After an initial exposure to a pathogen, millions of memory B cells remain in the 
body capable of producing antibodies specific to that pathogen. These memory B 
cells prevent the pathogen from causing disease a second time. If the same 
antigen enters the body a second time, a secondary response occurs. The 
memory B cells divide rapidly, forming new plasma cells. The plasma cells 
produce the specific antibodies needed to destroy the pathogen.  
 
An antibody is shaped like the letter Y and has two identical antigen-

http://www.biology.arizona.edu/
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recognizing and interacting with epitopes of foreign antigen on the surface of 
virus infected cell. Type 1 helper T cells produce memory T cells which will cause 
a secondary response if the same antigen enters the body again.  Type 2 helper 
T cells stimulate B cells into proliferation which causes an increase in antibody 
production within the humoral response. After a pathogen has been brought 
under control regulatory T cells release substances that shut down the killer T 
cells so that the body returns to homeostasis.  
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Implementation Guide 
 
Rationale 
The four activities within this unit are designed to give students opportunities to 
explore, learn, and peer teach concepts related to the general function of the 
immune system.  The specific assignments are geared toward a general biology 
course but the strategies are applicable for honors or AP biology classes if the 
content is scaled up. The order in which they should be applied follows a 
scaffolding approach where students uncover new knowledge at each level and 
then use it to bridge their understandings to new learning.  
 
 
Collaborative Group Poster 
Collaborative posters are a great way to help students synthesize their 
understanding in a visual form with close reference to the text. Creating a poster 
encourages student’s creativity while assisting student’s self assessment via a 
rubric. This strategy is applicable to any topic as well as beneficial for students’ 
use as a means to express creativity and to familiarize students with this type of 
performance task throughout the year. 
  
Time requirements 
The collaborative poster is designed to be implemented over 2 hours.  One hour 
for creating the poster and one hour for presentations. 
 
Materials 
Poster Paper 
Markers 
Text Books or Web based resources 
 
Procedures 
In this task, students will be assigned a portion of text from the immunology 
section of a biology textbook such as Biology by Miller and Levine or Biology 8th 
ed. by Campbell.  This group activity can be scaled up or down depending on the 
level of the class such as regular, honors, or AP.   
 
Concepts to be considered: 
 Agents of disease
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As groups plan and create their poster, a rubric is essential to ensure that they 
discuss the text, stay on task, and use images to highlight main ideas rather than 
merely to decorate the poster. Each student in the team uses a single and 
distinct color marker, meaning each member uses a different color to represent 
his/her work on the poster. Each group member also signs the poster in his/her 
respective color when the group agrees that the poster is complete.  
 
After the posters are complete, groups present the information to the whole class, 
or groups share the information in a gallery walk format.   
 
Source: Quality Teaching for English Learners (West Ed website) 
 
Biology Action Modeling 
Biology action modeling is a strategy that allows students to participate in active 
learning where they manipulate a simple materials model that simulates a 
dynamic biological process.  This approach to learning increases student 
accountability for their own learning and allows multiple opportunities for the 
teacher to check for understanding. In addition, the modeling will help students 
take an abstract concept and make it tangible and more concrete.  
 
This action model demonstrates how humoral immunity and the cell mediated 
response function to combat disease.  Students will be able to model the 
interaction between antigens, B-cells, T-Cells, and antibodies. 
 
Objective:  
Students will explore how antibodies and different lymphocytes help protect 
against pathogens.  Students will be able to model the interaction between 
antigens, B-cells, and antibodies. 
 
Vocabulary: 
Specific defense 
Antibody 
Antigen 
B Cells 

Memory B Cells 
T Cells 
Pathogens 
Humoral Response 

Cell Mediated 
Response 
Immune response

 
Pre-requisite knowledge: 
Students should be familiar with the structure and function of various organelles. 
Students should know the process of protein synthesis.  
Students should be familiar with recurring themes such as homeostasis and form 
and function.  
 
Time Requirements: 

1. Preparation of model pieces and pre-lab questions - 1 hour  
2. Modeling of processes - 1hour 

 
 

http://www.wested.org/qtel


10 

Materials 
Templates of Action Model (laminated or printed on card stock) 
Scissors 
Tape 
 
Directions about model: 
This modeling process is to be done by groups of 3-4 students.  Students will use 
the textbook to read about the processes of humoral immunity and the cell 
mediated response. Then, the students complete the pre-lab questions. They will 
use this information to model the process by following the student hand out. 
Guiding questions for the groups should be used to monitor student progress and 
to check for understanding as students interact with the model.  
 
Guiding/Prompt Questions 
The following questions can be used during the modeling processes to assess 
whether the students are able to demonstrate mastery on each part of the 
Biology Action Model.  Keep in mind that these are only suggested guiding 
questions and may be modified to suit the level of your students and your 
curriculum.  
 
Part A – Preparing and Labeling 
Ask students to identify all major pieces of the model. 
Ask students to indicate where in the body these structures are found. 
 
Part B – Humoral Response 
Ask students where in the body this process takes place. 



http://www.accessexcellence.org/AE/AEC/AEF/1995/grupe_identity.php
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In the picture below, a precipitin line can be seen between the center and outer 
wells. The fact that the line is continuous indicates that all wells contain the same 
antigen. Antibodies and antigens that are not complementary will diffuse past one 
another in the agar and will not form a precipitate.  
 

 
Picture taken by Victor Rodriguez (2011) 

 
The scenario for this lesson is centered on hypersensitivity to environmental 
antigens that are generally not particularly harmful (e.g., pollen, dust mite 
excrement, mold, drugs, food, etc.). In these situations, the immune system 
reacts to these antigens by producing a type of antibody known as 
immunoglobulin E (IgE). IgE antibodies trigger the release of histamine by mast 
cells, which then leads to typical allergic symptoms. An extreme response is 
called an anaphylactic response.  
 
Materials for experiments 1 and 2 (per class and per team of students):  
* Anti-chicken egg albumin (Sigma Chemical Co.)  
* 2 - 1.5% agarose plates  
* 6 mm diameter soda straw  
* Toothpick  
* Glass marking pen  
* Small quantities of:  
 o Raw egg white (diluted 1:625)  
 o Uncooked egg-enriched pasta (1:40)  
 o Uncooked egg-free pasta (1:40)  
* Samples of various foods:  
 o some positives (egg-containing) like mayonnaise (1:10), custard (1:10),  
  pasta (1:40), baked items (1:10), egg white  
 o some negatives (without egg) like sugar, salt, milk, beef broth, molasses, 
  etc.  
The dilution is not critical on negatives. 
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Preparation:  
Most of these materials are cheap and easily obtainable. Dilutions can be made 
days in advance and stored until needed. Plates should be made several days 
prior to use to allow proper drying. Antibody is the biggest expense but a little bit 
goes a long way. (2 ml supplies 50 teams of 2) Out-of-date antibody would be 
cheaper and would still work for these experiments. Antibody (Anti-Chicken Egg 
Albumin) from Sigma Chemical Co., P.O. Box 14508, St. Louis, MO 63178 Stock 
# C-
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Procedures 
 
Interpreting Graphics - 
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Name ___________________________________Date _________Period_____ 
 

Immune System Collaborative Posters 
 

 
Introduction: You and your group will create a poster through a collaborative effort that 
demonstrates understanding of the immune system.  The poster will show what you have 
learned through your reading and investigations.  
 
Topic or page numbers assigned by your teacher _____________________________ 
 
Directions:  Working in groups of 3-4 students you will create a poster that will include 
the following elements 

1. Title for your poster 
a. Must be more than one word  
b. Must include the concept you were assigned (be creative) 

2. Concept map  
a. All members must agree on a concept map. 
b. Should include key vocabulary and main idea words discussed in 

readings and investigations. 
3. Sum It Up 

a. A 20 word summary of your section of the immune system reading. 
b. Whole group must agree on the Sum It Up 

4. Illustrations 
a. 2 or more drawings or diagrams that illustrate your key learning 

about the immune system.  Illustrations should be accompanied by 
a short explanation. 

 
IMPORTANT: Each student is to select a colored marker and only use that color.  You 
will sign your poster with that marker when the poster is complete.  Review the rubric as 
you will self assess your work when you are complete. Be prepared to present the poster 
to the class or set it up for a gallery walk. 
 
 
Group Members: 
________________________ 
________________________ 
________________________ 
________________________ 

 
 
 



http://professional-development-d.springdale.schoolfusion.us/
http://professional-development-d.springdale.schoolfusion.us/
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Name ___________________________________Date _________Period_____ 
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Scoring Guide –Biology Action Model 
 Beginning  

1 
Developing 

2 
Accomplished  

3 
Exemplary 

4 
Score 

Part A – 
Preparing and 
Labeling 
Model 

     

Part B – 
Humoral 
Response 

     

Part C - Cell 
mediated 
response 

     

    Total  
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Storyboard 
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       Vocabu  3 laroy Teroms  
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Mystery:  
 
Stan's Salad Saga  
 
As Stan lay in his hospital bed, red, swollen and gasping for breath, he agonized over 
the cause of the near life-threatening reaction he had suffered. All of his adult life he had 
known of his allergy to eggs. His physician had made abundantly clear to him the 
severity of the reaction that he could expect if he included eggs in his diet. Now, he was 
suffering from the very symptoms that had been predicted. He wasn't allergic to lots of 
different things. Eggs were the only substance that could have brought him to this 
extreme condition. Now, he faced a multi-thousand dollar hospital bill, and his insurance 
agent was placing the blame on him. The company would refuse to pay if Stan was 
shown to have been negligent. He had been far too careful to have made a mistake on 
his own. He had to somehow convince his agent that he was not at fault. Someone else 
was responsible for his being here! For the benefit of both his insurance agent, Carl, and 
his allergist, Judy, he recapped the activities prior to this onset of anaphylactic shock.  
 
It had been a typical day with the exception of his departure time for work. Running late, 
he had not had time to eat breakfast or make his lunch. He grabbed an apple on his way 
out the door. When the lunch hour came, he went to the nearest branch of a local 
grocery chain to get a salad at the salad bar. The pasta salad looked particularly 
appealing that day. Conscientiously, Stan asked the salad technician whether any eggs 
were used in the salad. He was assured that the salad was egg-free. Stan's decision 
was made. His wife would be pleased that he was avoiding his usual high cholesterol 
diet. Stan had walked to the park to eat his lunch and that was when the crisis began. 
After eating only three or four bites of lunch, he began to experience a burning sensation 
in his ears, and he had trouble breathing. A police officer who happened to be nearby 
noticed his difficulty and made a 911 emergency call. That is how Stan ended up in the 
hospital.  
 
Knowing that Stan was not allergic to anything else that he had eaten, the contents of 
the pasta salad became the immediate focus of the allergist's attention. A sample had 
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Images for Group Discussion 

 
(Jameson 2002) 

 
(Jameson 2002) 
 

 
(Jameson 2002) 
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