[image: image1.jpg]


Title III Technology Literacy Challenge Grant

Learning Unit 

	LU Title: Imported Organisms
	Author(s): D. A. Bronner

	Grade Level: High School
	School: Owen D. Young Central School

	Topic/Subject Area: biology
	Address: P.O. Box 125

Van Hornesville, NY 13475

	Email: dabronner@aol.com
	Phone/Fax: (315) 858-0729/(315) 858-2019


Overview/Content Knowledge/Essential Questions/NYS Learning Standards/Initiating Activity/Learning Experiences/Culminating Performance/Pre-Requisite Skills/Modifications/Schedule/Time Plan/Technology Use
OVERVIEW
Ecosystems maintain a dynamic equilibrium in which variations in the system balance and counter balance one another so that the overall system remains the same in appearance or slowly changes over time. When this process is disrupted by humans through importation of native organisms, introduction of non-native organisms, or destruction of part of the ecosystem, the "resetting" of the system can have consequences beyond original expectations. 

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 
	Declarative 
	Procedural 

	The nonliving environment as well as its interacting species (biota) shapes an ecosystem. 
	 Locating geographic regions on a map.
	 
	 

	The linked and changing interactions of populations and the environment compose the total ecosystem.
	 Locating sources on the internet.
	 
	 

	As a result of evolutionary processes, there is a diversity of organisms and roles in ecosystems. This diversity of species increases the chance that at least some will survive in the face of large environmental changes. Biodiversity increases the stability of the ecosystem.
	 Write critical essay about popular works.
	 
	 

	The interrelationships and interdependencies of organisms affect the development of stable ecosystems.
	Make an oral presentation about improvements to a system.
	 
	 

	The number of organisms any habitat can support (carrying capacity) is limited to the available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the residue of dead organisms through the activities of bacteria and fungi.
	 Make observations of biological processes.
	 
	 

	Societies must decide on proposals, which involve the introduction of new technologies. Individuals need to make decisions, which will assess risks, costs, benefits, and trade-off.
	Practice making flow charts to depict relationships between concepts/ideas. 
	 
	 

	 The decisions of one generation both provide and limit the range of possibilities open to the next generation.
	 
	
	


ESSENTIAL QUESTIONS
Should natural resources be preserved to the detriment of other organisms?

How are humans' dependent/affected upon natural biota?

Is saving major exotic animals enough?

Is it appropriate to bring back extinct species to the ecosystem?
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 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 1.1: Explain how diversity of populations within ecosystems relates to the stability of ecosystems.

Major Understandings: 
 1.1c In all environments, organisms compete for vital resources. The linked and changing interactions of populations and the environment compose the total ecosystem.

1.1f Every population is linked, directly or indirectly, with many others in an ecosystem. Disruptions in the numbers and types of species and environmental changes can upset ecosystem stability. 

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.

Major Understandings: In recent years new varieties of farm plants and animals have been engineered by manipulating their genetic instructions to produce new characteristics.

Key Idea 6: Plants and animals depend on each other and their physical environment. 

Performance Indicator 6.3: Explain how the living and nonliving environments change over time and respond to disturbances.

Major Understandings: 6.3a: The interrelationships and interdependencies of organisms affect the development of stable ecosystems.

6.3b: Through ecological succession, all ecosystems progress through a sequence of changes during which one ecological community modifies the environment, making it more suitable for another community. These long-term gradual changes result in the community reaching a point of stability that can last for hundreds or thousands of years.

6.3c:  A stable ecosystem can be altered, either rapidly or slowly, through the activities of organisms (including humans), or through climatic changes or natural disasters. The altered ecosystem can usually recover through gradual changes back to a point of long-term stability.

Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.

Performance Indicator 7.1: Describe the range of interrelationships of humans with the living and nonliving environment. 

Major Understandings: 
7.1c Human beings are part of the Earth's ecosystems. Human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems. Humans modify ecosystems as a result of population growth, consumption, and technology. Human destruction of habitats through direct harvesting, pollution, atmospheric changes, and other factors is threatening current global stability, and if not addressed, ecosystems may be irreversibly affected.

Performance Indicator 7.2: Explain the impact of technological development and growth in the human populations on the living and nonliving environment. 

Major Understandings
7.2b When humans alter ecosystems either by adding or removing specific organisms, serious consequences may result. For example, planting large expanses of one crop reduces the biodiversity of the area.

Performance Indicator 7.3: Explain how individual choices and societal actions can contribute to improving the environment. 

Major Understandings

7.3a Societies must decide on proposals, which involve the introduction of new technologies. Individuals need to make decisions, which will assess risks, costs, benefits, and trade-off.
INITIATING ACTIVITY
Clips from the Internet and other sources of various ecosystems is set to the Jimmy Buffett song "Changes in Latitude, Changes in Attitude". Some paleoecosystems are included.
 

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 ecosystems types 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 world. In creating this map, they will be practicing locating geographical regions (variety of situations). 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, students will point out common errors and pitfalls of locating geographical regions on a two dimensional plane. A video clip of a biota that have invaded ecosystems is shown (the Cane Toad is a classic in this as are videos of effects brought about by the introduction of snakes and the Norway rat to Hawaii). Students will use the strategy concept attainment using the Frayer Model to construct meaning for biota invasions and effects on the local ecosystems. To organize this information students will use a central idea graph for each term. Students will store knowledge using a formula essay to summarize the concepts in the form of an analysis of a given scenario (the introductory scenes from The Trouble with Tribbles episode from Star Trek is the scenario I use) with the introduction of a species and predicted complications to the environment.

	Day 4
	Following a five-minute brag session, students will construct meaning for values of natural biota using a Central Idea Graph. Following discussion, students will create a Venn diagram in which they compare and contrast values of natural biota vs. values of introduced biota. While listening to "Octopus's Garden" by The Beatles, students will practice making observations of biologic processes through viewing 5 minute videos/slide shows of local environments to identify succession stage and disruption caused by introduced biota (this is exemplified in pictures of Japanese beetles, Dutch Elm Disease, and purple loosestrife). Students will use fifty words or less (FWL) to describe the disruption to succession caused by introduced biota. 

	Day 5
	Following a poster hanging session of their projects of the previous day (done to "Octopus's Garden" by the Beatles), students will construct meaning for loss of habitat of natural biota to humans. Students will use the strategy FWL. Using Variations of the Skill/Process, students will make a flow chart for dealing with the hazard of loss of habitat. They will organize and store this information by creating a Mind Map of the concepts.

	Day 6-7
	Students will summarize the unit by viewing videos of various ecosystems and develop a methodology of protecting biota using fifty words or less to summarize the information in the videos.

	Day 8-10
	Students will view a dramatic yet fictional presentation of an introduction of a foreign species (Jurassic Park). Students will then organize an error analysis of the dramatic version of events with the mistakes in describing the introduction of a long extinct species on a tropical ecosystem using the 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 11-15
	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 species to the movie Jurassic Park, students will analyze the system involved in the prediction of the effects of extinct species on a modern ecosystem 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 using power point and an oral presentation.  A five-minute presentation of 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 occasionally 
	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 organization
	No organization


 

PRE-REQUISITE SKILLS
  Students will need to know how to write 5 Paragraph Formula Essay, perform an Oral Report based upon the above rubric, searching the Internet for information, and clips for their final presentations. They will need to know the basic components of ecosystems and the interrelationships of the organisms within the ecosystem as well as food webs and other interactions within the system. 

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
Must be able to use power point or video camera, Internet access.

