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Most appropriate for High School Biology
Where this lesson can be applied:
Structure and function of body systems, response to stimuli, cell theory, cell differentiation, body’s defenses
Lesson Objectives: Students will understand the structure and function of the immune system and distinguish between types of cells in the immune system.  The students will do a descriptive investigation to determine a differential white blood cell count.

State and National Objectives:
	6th Grade Science TEKS 2017
	7th Grade Science TEKS 2017
	8th Grade Science TEKS 2017


	High School Biology TEKS 2017

	6.2.A 

Plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology. 
6.2.D
Construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and
6.4.A 

Use appropriate tools, including journals/notebooks, beakers, Petri dishes, meter sticks, graduated cylinders, hot plates, test tubes, balances, microscopes, thermometers, calculators, computers, timing devices, and other necessary equipment to collect, record, and analyze information
	7.2.A

plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology;
7.2.C

collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers;

7.2.D

construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and
7.4.A

use appropriate tools, including life science models, hand lenses, stereoscopes, microscopes, beakers, Petri dishes, microscope slides, graduated cylinders, test tubes, meter sticks, metric rulers, metric tape measures, timing devices, hot plates, balances, thermometers, calculators, water test kits, computers, temperature and pH probes, collecting nets, insect traps, globes, digital cameras, journals/notebooks, and other necessary equipment to collect, record, and analyze information; and
7.12.F 

recognize the components of cell theory.
7.13.B 

describe and relate responses in organisms that may result from internal stimuli such as wilting in plants and fever or vomiting in animals that allow them to maintain balance
	8.2.A 

plan and implement comparative and descriptive investigations by making observations, asking well defined questions, and using appropriate equipment and technology;

8.2.C

 collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers
8.2.D
construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and

8.4.A 

use appropriate tools, including lab journals/notebooks, beakers, meter sticks, graduated cylinders, anemometers, psychrometers, hot plates, test tubes, spring scales, balances, microscopes, thermometers, calculators, computers, spectroscopes, timing devices, and other necessary equipment to collect, record, and analyze information; and


	B.1.A 

demonstrate safe practices during laboratory and field investigations; and

B.2.E 
plan and implement descriptive, comparative, and experimental investigations, including asking questions, formulating testable hypotheses, and selecting equipment and technology;

B.2.F 
collect and organize qualitative and quantitative data and make measurements with accuracy and precision using tools such as data-collecting probes, standard laboratory glassware, microscopes, various prepared slides, stereoscopes, metric rulers, balances, gel electrophoresis apparatuses, micropipettes, hand lenses, Celsius thermometers, hot plates, lab notebooks or journals, timing devices, Petri dishes, lab incubators, dissection equipment, meter sticks, and models, diagrams, or samples of biological specimens or structures;

B.5.B 

describe the roles of DNA, ribonucleic acid (RNA), and environmental factors in cell differentiation; and

B.10.A

describe the interactions that occur among systems that perform the functions of regulation, nutrient absorption, reproduction, and defense from injury or illness in animals




Background Information for Teacher: 
Veterinarians and physicians must know the structure and function of all of the body systems.  The immune system is the complex group of organs and cells that defend the body against infection and disease. The immune system holds valuable keys to the veterinarian about processes that go on within the body of the patient.  One test that veterinarians might order for a patient is the differential white blood cell count that shows the various types of white blood cells in that patient’s blood. 

Materials needed: 
Immunity PowerPoint Presentation
White Blood Cell Count Activity Sheet

Prepared Blood Slides (see teacher resources)
Microscopes
Pre-requisite to Lesson:  
It is recommended that students have a lesson in scientific method or inquiry before this lesson is taught. A Power Point on the scientific method/inquiry is included in this module.
Veterinarian Presentation on Vaccination
 

The students could study the PEER Web-site curriculum on immunity at http://peer.tamu.edu/curriculum_modules/OrganSystems/Module_1/index.htm

Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

· Engage Step-Veterinarian Visit (1 class period)
· The Veterinarian Visit will excite and engage students to learn about required scientific topics.  

· This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum.  
· Explore Step: White Blood Cell Count Investigation (1 class period)
· This investigation is appropriate for advanced middle school/junior high students or high school biology students.
·  This is an advanced investigation of the specific types of cells found in the blood.  
· Instructions are given for identifying the five types of white blood cells. 
· Students are instructed to examine 100 white blood cells and differentiate between the five types of white blood cells.  They record their data in a table and then calculate the percentage of each type of white blood cell.
· Note to teacher: Point out that the fragmentation of the Neutrophils indicates the age of the cell. Older Neutrophils will have more fragments. This has clinical significance. If a person has an infection, and most of the Neutrophils are highly segmented, it may be that the white blood cell production system is becoming exhausted and is not making many young Neutrophils. 
· Explain Step – Immunity PowerPoint  (1 class period)
· This PowerPoint lesson defines and explains the structure and function of the immune system.  It shows the complex interactions between the different components of the immune system.
· This investigation is appropriate for advanced middle school/junior high students or high school biology students.
· There are several opportunities for the students to respond to questions in this presentation.
· There are also opportunities for students to give opinions and make inferences based on pictures or graphics in the presentation.

· There are notes to the teacher in the PowerPoint presentation when viewed in edit mode.
· Elaborate Step- Extensions of White Blood Cell Count Investigation (1 class period)
· Students are asked to write a short report on how technicians count white blood cells in the lab.
· Students are challenged to find the normal values for differential white blood cell counts and compare the results the obtained in class.
· For Advanced students or High School Biology-Play Immune Attack Game, produced by the Federation of American Scientists, which can be found at http://www.sciencegamecenter.org/games/immune-attack. 
· Evaluate Step- 
This activity can be traditionally graded.  Answers will vary depending on what each student saw in their individual slide.
Resources for Teacher:

· Stained Blood Cell Slides:
http://www.hometrainingtools.com/product_categories/148/products/3481-human-blood-slide-wright-s-stain-smear
· PEER curriculum on immunity:

http://peer.tamu.edu/curriculum_modules/OrganSystems/Module_1/index.htm
· The CELLs Alive site has interesting immune-system videos for sale and many tutorials and games on cell structure and function:
http://www.cellsalive.com/
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� Veterinarian Visit is highly recommended but not mandatory to use this lesson. A video of the Veterinary Visit is also available in module folder.


� See 5E Model link under Resources at end of lesson plan
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