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OVERVIEW
 Illness identification and the containment of particularly virulent illnesses are becoming increasingly important for people in the world today.  Identification of disease and subsequent treatment of symptoms is standard operating procedure till a cure can be found. To become aware of this necessity for identification of a pathogen, one needs to first become aware of the types of pathogens, then the method for determining pathology, followed by finding a cure.
 

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 
	Declarative 
	Procedural 

	Disease is the loss of homeostasis in an organism.
	 Make observations of biological processes.
	 
	 

	Nonspecific defenses are indiscriminate reactions to threats to homeostasis. They include physical barriers, phagocytic cells, immunological surveillance, interferon, inflammations and fever. 
	 Locating sources on the internet.
	 
	 

	Specific defenses provide protection against threats on an individual basis. They include specific defense to bacteria or viruses due to inheritance (innate immunity) or developed immunity (acquired immunity).
	 Write critical essay about popular works.
	 
	 

	The immune response is the destruction or inactivation of pathogens, abnormal cells, and foreign molecules that are identified as toxic. 
	Make an oral presentation about improvements to a system.
	 
	 

	Antibodies have a specific structure that is key to defenses against specific pathogens.
	 Destruction of biohazards in the laboratory environment as well as protocols for handling organisms must be established prior to working with microorganisms in the lab. 
	 
	 

	Pathogens may be bacterial, fungal, plant, animal, or viral in nature. Each needs to have a specific defense and specific indicators to determine the type of pathogen.
	Use a flow chart to show connections between concepts and ideas. 
	 
	 

	Scientists classify pathogens on the basis of their potential as a biohazard. Each level of biohazard requires specific safety procedures. 
	 
	
	


ESSENTIAL QUESTIONS
 How is loss of homeostasis in an organism a precursor to disease?

Distinguish between nonspecific and specific defenses?

Why is there a need for two types of defenses?

What is the immune response?

How do antibodies work? Why are they specific?

How are pathogens classified and what requirements in safety are necessary to protect the scientists in their work with these types of pathogens?
CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
 List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 

Math, Science, and Technology
Living Environment Standards

Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

Key Idea 1: The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing and creative process.

Major Understandings: 1.1c Science provides knowledge, but values are also essential to making effective and ethical decisions about the application of scientific knowledge.
Performance Indicator 1.2: Hone ideas through reasoning, library research, and discussion with others, including experts.

Major Understandings

1.2a Inquiry involves asking questions and locating, interpreting, and processing information from a variety of sources.

1.2b Inquiry involves making judgments about the reliability of the source and relevance of information.

Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

Key Idea 1: Living things are both similar to and different from each other and from nonliving things.

Performance Indicator 1.2: Describe and explain the structures and functions of the human body at different organizational levels (e.g., systems, tissues, cells, organelles).

Major Understandings

1.2b Humans are complex organisms. They require multiple systems for digestion, respiration, reproduction, circulation, excretion, movement, coordination, and immunity. The systems interact to perform the life functions.

1.2c The components of the human body, from organ systems to cell organelles, interact to maintain a balanced internal environment. To successfully accomplish this, organisms possess a diversity of control mechanisms that detect deviations and make corrective actions.

1.2d If there is a disruption in any human system, there may be a corresponding imbalance in homeostasis.

1.2e The organs and systems of the body help to provide all the cells with their basic needs. The cells of the body are of different kinds and are grouped in ways that enhance how they function together.

1.2f Cells have particular structures that perform specific jobs. These structures perform the actual work of the cell. Just as systems are coordinated and work together, cell parts must also be coordinated and work together.

Key Idea 2: Organisms inherit genetic information in a variety of ways that result in continuity of structure and function between parents and offspring.

Performance Indicator 2.2: Explain how the technology of genetic engineering allows humans to alter genetic makeup of organisms.

Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.

Performance Indicator 5.2: Explain disease as a failure of homeostasis.

Major Understandings

5.2a Homeostasis in an organism is constantly threatened. Failure to respond effectively can result in disease or death.

5.2b Viruses, bacteria, fungi, and other parasites may infect plants and animals and interfere with normal life functions.

5.2c The immune system protects against antigens associated with pathogenic organisms or foreign substances and some cancer cells.

5.2d Some white blood cells engulf invaders. Others produce antibodies that attack them or mark them for killing. Some specialized white blood cells will remain, able to fight off subsequent invaders of the same kind.

5.2e Vaccinations use weakened microbes (or parts of them) to stimulate the immune system to react. This reaction prepares the body to fight subsequent invasions by the same microbes.

5.2j Biological research generates knowledge used to design ways of diagnosing, preventing, treating, controlling, or curing diseases of plants and animals.

 

INITIATING ACTIVITY
  Each student is given a test tube containing a colorless fluid. This fluid fills the test tube half way. They are told to walk around amongst their classmates and talk to others exchanging fluids each time they talk to another student. This exchange is performed by one student pouring all of his/her fluid into the test tube of the other. Then the fluid is redistributed between the two test tubes so that both tubes are half full. After 5 to 10 minutes, have all students return to their seats. Unbeknownst to the students, one of the test tubes contains a concentrated solution of sodium chloride (table salt). State to the students that one of the individuals in the classroom may have a contagious "disease". It is only possible to get the disease by exchanging fluids. In order to determine if anyone in the group has the disease, you are going to test everyone in the room for this disease so that anyone who happens to be infected can receive treatment. The test is very simple. They only need to receive a drop of a fluid in their test tube. This fluid is silver nitrate solution and will form a white precipitate if sodium chloride is present in the test tube. Depending on the social interaction, one student or even all of the students may be infected. If students can recall whom they interacted with, they should be able to deduce who was the source of the illness. This may be done so that the teacher takes part and you are the source of the infection. Discuss how behavior affected transmission of the disease and its impact on even those who were discrete in their socializing. 
 

LEARNING EXPERIENCES
In chronological order, including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
  

	Day of Unit


	Activities/Descriptions

	Period 1
	Following the initiating activity, students will take notes from a Power Point presentation and construct meaning of types of body defense using the Three Minute Pause. Students will then organize the notes by making a Physical Representation of the notes presented using a map of the body. Students will store the information using Fifty Words or Less to summarize the concepts. 

	Period 2-3
	Following a five minute brag session in which 3 to 5 students present physical representations of the notes from the previous day. Power point presentation of nonspecific and specific defenses with examples studded throughout. Students will use the strategy concept attainment using the Frayer Model to construct meaning for nonspecific defenses in the body. To organize this information students will use a central idea graph for each term. Students will store knowledge using Fifty Words or Less to summarize the concepts.

	Day 4
	Following a five-minute quiz on immunity, students will construct meaning using Three-Minute Pause as part of a series of video clips/pictures of types of pathogens grouped by kingdom. This presentation will not only include types of pathogens but also symptoms of the diseases they cause. Following discussion, students will create a Venn diagram in which they compare and contrast the various types of pathogens. Students will practice making observations of pathogens through viewing five-minute videos/slide shows of diseases to identify pathogen type (fungus, bacteria, virus, plant, or animal). Students will write a formula essay in which they take a position on whether King Henry VIII had syphilis based upon the symptoms and the case made in Disease and History , Chapter 3. 

	Day 5-6
	Following a quiz on pathogens, students practice identifications of disease through the listing of symptoms. Students will grow cultures of bacteria/pathogens on agar plates by innoculating them with samples from various points in the school (door knobs, etc. If collected on a Friday, by Monday some good samples can be grown). Using Variations of the Skill/Process, students will make a flow chart for dealing with the hazard of pathogens based on their method of spread. They will organize and store this information by creating a Mind Map of the concepts about pathogens and the body's defense against them.

	Day 7-8
	Students will summarize the unit by viewing videos of various plague type diseases (ebola, AIDS, bubonic plague) using fifty words or less to summarize the information in the videos.

	Day 7-9
	Students will view a dramatic yet fictional presentation of an infection of a plague pathogen (Outbreak). Students will then organize an error analysis of the dramatic version of events with the mistakes in describing the introduction of virulent pathogen and its subsequent containment Open Compare and Contrast Graphic Organizer adapted for the purpose of error analysis. Once completed students will write a 5 Paragraph Formula Essay to summarize their critique of the science content of the dramatic video. They will write a critical essay about popular works in which they use error analysis in extending-refining knowledge and to practice through variations of the skill/process.

	Day 10-15
	Culminating Project (see below).


 

CULMINATING PERFORMANCE 
Include rubric(s)
  Based upon this, students will do a systems analysis of the changes necessary to make the science accurate in the video. Examining how errors were made in the presentation of the introduced plague to the movie Outbreak, students will analyze the system involved in the prediction of the effects of plague and the methodology used to identify and isolate the antibodies used for passive immunity in the movie. Using the results of the error analysis, students will present the changes necessary to the dramatic plot so that the science facts reflect valid science information.  A five-minute video presentation, which uses oral presentation and power point, to show the dramatic changes necessary to accommodate the science facts without compromising the original plot is communicated to the class and a final reflective essay on the project is turned in at the end of the video presentations. 

Content Rubric

	Task Component
	4 Points Each
	3 Points Each
	2 Points Each
	1 Point Each

	Identifies system for changes to habitat by introduced species
	Accurately identifies the system used by thoroughly describing all the necessary components of the system.
	Accurately identifies the system by describing adequately all the necessary components of the system.
	Incompletely identifies the system by describing some of the necessary components of the system
	So few of the necessary components of the system are described that the identification of the system is inadequate.

	Interprets Boundaries of the Prediction System
	Accurately and thoroughly defines the roles of the system by describing where it begins and where it ends as well as what is not included in the system. 
	Accurately and adequately defines the roles of the system by describing where it begins and where it ends as well as what is not included in the system. 
	Accurately defines the roles of the system by describing where it begins and where it ends BUT does not identify those items not included in the system.
	Inadequately or incorrectly defines the roles of the system. 

	Identifies Interactions within the  Prediction System
	Accurately and thoroughly describes the interactions - which parts affect each other and how - of the identified parts of the system.
	Accurately and adequately describes the interactions - which parts affect each other and how - of the identified parts of the system.
	Accurately and adequately describes some the interactions - which parts affect each other and how - of the identified parts of the system.
	Inaccurately and inadequately describes the interactions - which parts affect each other and how - of the identified parts of the system.

	Identifies Logical Consequences to the Story as a result of making the science accurate.
	Accurately and thoroughly describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner
	Accurately and adequately describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner
	Accurately describes a partial course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner.
	Inaccurately describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner. 


Oral Presentation Rubric

 

	Area
	5 points
	4 Points
	3 Points
	2 Points
	1 Points

	Subject
	Content is clear and completely addressed
	Content is addressed adequately
	Content is weak and confused
	Content needs more explanation
	Content is not on topic

	Voice
	Inflective voice with good volume, easy to understand
	Good volume and easy to understand
	Volume is erratic but understandable
	Difficult to understand
	Cannot be heard

	Eye Contact/

Demeanor
	Eye contact with all parts of the room, confident appear-ance
	Eye contact with only parts of the room, slight nervous-ness
	Intermittent eye contact, obvious nervous-ness
	Reads notes, but looks up occasion-ally 
	No eye contact

	Visual Aid
	Integral to report, colorful, easy to read
	Helps presentation, colorful or easy to read
	Does not  enhance speech, no color or small
	Poorly made and used
	No visual aid

	Organiza-tion
	Excellent, no slips
	Good, no more than 3 slips
	Off track at times
	Little organiza-tion
	No organiza-tion


 

PRE-REQUISITE SKILLS
 Students will need to know how to write 5 Paragraph Formula Essay, perform an Oral Report based upon the above rubric, innoculating microscopic organisms onto an agar plate, and following protocols for working with organisms in the lab. They will need to label and define the parts of the cell and the concept of specificity in cellular interactions (enzyme interactions as compared to antibody -antigen reactions).
 

MODIFICATIONS
 Dependent upon IEP requirements and needs of students.
UNIT SCHEDULE/TIME PLAN
 Unit should take approximately 3 weeks of 42-minute periods as blocked out above.
TECHNOLOGY USE
 Martini, Frederic. Fundamentals of Anatomy and Physiology, Second Edition,
Prentice Hall Publishers, Englewood Cliffs, NJ. 1992.

Cartwright, Frederick F. Disease and History, Dorset Press, New York, NY.1972

Video  Sources

Ebola (Nova)

Outbreak (Starring Dustin Hoffman

