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Unit Overview 

	Content Area: Life Science/ Earth Systems Science

	Unit Title: Global Interdependence

	Target Course/Grade Level: 6th Grade

	Unit Summary 
Living organisms are dependent upon environmental factors in their unique biomes. Adaptation to their ecosystems – including food and shelter resources, as well as physical and predatory needs – ensures the continuation and advancement of the species.


	Primary interdisciplinary connections: Math, Language Arts, and Technology

	21st century themes:
All students will develop an understanding of the nature and impact of technology, engineering, technological design, and the designed world as they relate to the individual, global society and the environment and ecosystems. For further clarification see NJ World Class Standards Introductions at www.njcccs.org
· Topics to consider include preservation vs. extinction of species; consumption and depletion of natural resources; the continued evolution of a species; cross-breeding of species to develop new species; adaptation to changing habitats; and alternative energies & depletion of current energy resources.

	Learning Targets

	Content Standards
5.1 This unit will infuse the four strands of the Science Practices Standard 5.1. These include: understanding scientific explanations; generating scientific evidence through active investigation; reflecting on scientific knowledge; and participating productively in science.

9.1 This unit will also infuse the 21st Century Life and Career Standard 9.1, strands A-D. These include: Critical Thinking and Problem Solving; Creativity and Innovation; Collaboration, Teamwork, and Leadership; and Cross-Cultural Understanding and Interpersonal Communication.
5.3 All Students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural systems arises in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.

5.4 All students will understand that Earth operates as a set of complex, dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.
8.1- All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaboratively and to create and communicate knowledge

8.2- All students will develop an understanding of the nature and impact of technology, engineering, technological design, and the designed world, as they relate to the individual, global society, and environment

	CPI #
	 Cumulative Progress Indicator (CPI)

	
	LIFE SCIENCE

	5.3.6.B.1
	Describe the sources of the reactants of photosynthesis and trace the pathway to the products.

	5.3.6.B.2
	Illustrate the flow of energy (food) through a community.

	5.3.6.C.1
	Explain the impact of meeting human needs and wants on local and global environments.

	5.3.6.C.2
	Predict the impact that altering biotic and abiotic factors has on an ecosystem.

	5.3.6.C.3
	Describe how one population of organisms may affect other plants and/or animals in an ecosystem.

	5.3.6.D.1
	Predict the long-term effect of interference with normal patterns of reproduction.

	5.3.6.E.1
	Describe the impact on the survival of species during specific times in geologic history when environmental conditions changed.

	
	EARTH SYSTEM SCIENCE

	5.4.6.C.1
	Predict the types of ecosystems that unknown soil samples could support based on soil properties.

	5.4.6.G.2
	Create a model of ecosystems in two different locations, and compare and contrast the living and nonliving components.

	5.4.6.G.3
	Describe ways that humans can improve the health of ecosystems around the world.

	

	TECHNOLOGY

	8.1.8.A.3
	Create a multimedia presentation including sound and images.

	8.1.8.A.4
	Generate a spreadsheet to calculate, graph, and present information.

	8.1.8.A.5
	Select and use appropriate tools and digital resources to accomplish a variety of tasks and to solve problems.

	8.1.8.D.1
	Model appropriate online behaviors related to cyber safety, cyber bullying, cyber security, and cyber ethics.

	8.1.8.D.2
	Summarize the application of fair use and Creative Commons guidelines.

	8.1.8.D.3
	Demonstrate how information on a controversial issue may be biased.

	8.2.8.F.2
	Explain how the resources and processes used in the production of a current technological product can be modified to have a more positive impact on the environment (e.g., by using recycled metals, alternate energy sources) and the economy.

	8.2.8.G.1
	Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and improved.

	8.2.8.G.2
	Explain the interdependence of a subsystem that operates as part of a system.

	Unit Essential Questions

· How is matter transformed, and energy transferred/transformed in living systems?
· In what ways do organisms interact within ecosystems?
· How do organisms change as they go through their life cycle?
· In what ways are organisms of the same kind different from each other?

· How does this help organisms reproduce and survive?
· How do changes in one part of an earth system affect other parts of the system?
· How do changes in one part of the earth system affect other parts of the system and in what ways can Earth processes be explained as interactions among spheres?
	Unit Enduring Understandings
Students will understand that…
· All organisms transfer matter and convert energy from one form to another.
· All animals and most plants depend on other organisms and their environments for their basic needs.
· Organisms reproduce, develop, have predictable life cycles, and pass on some traits to their offspring.
· Sometimes differences between organisms of the same kind give advantages in surviving and reproducing in different environments.
· Changes to Earth’s ecosystems have an immediate and long-term impact on multiple organisms and environments.
· Earth’s components form systems that have cycles and patterns that allow us to make predictions. These systems continually interact at different rates of time, affecting the Earth locally and globally.



	Unit Objectives

Students will know…

5.3.6.B.1
· Plants are producers: They use the energy from light to make food (sugar) from carbon dioxide and water. Plants are used as a source of food (energy) for other organisms.
5.3.6.B.2

· All animals, including humans, are consumers that meet their energy needs by eating other organisms or their products.
5.3.6.C.1

· Various human activities have changed the capacity of the environment to support some life forms.
5.3.6.C.2

· The number of organisms and populations an ecosystem can support depends on the biotic resources available and on abiotic factors, such as quantities of light and water, range of temperatures, and soil composition.
5.3.6.C.3

· All organisms cause changes in the ecosystem in which they live. If this change reduces another organism’s access to resources, that organism may move to another location or die.
5.3.6.D.1 

· Reproduction is essential to the continuation of every species.
5.3.6.E.1

· Changes in environmental conditions can affect the survival of individual organisms and entire species.
5.4.6.C.1
· Soil attributes/properties affect the soil’s ability to support animal life and grow plants.
5.4.6.G.2

· An ecosystem includes all of the plant and animal populations and nonliving resources in a given area. Organisms interact with each other and with other components of an ecosystem.

5.4.6.G.3

· Personal activities impact the local and global environment.


	Unit Objectives

Students will be able to…
5.3.6.B.1
· Construct a digital simulation to explain how energy entering the ecosystem as sunlight is transferred by producers into chemical energy through photosynthesis.
5.3.6.B.2

· Create a video podcast or mini-documentary to demonstrate how individuals and groups of organisms interact with each other and their environment based on energy flow

5.3.6.C.1

· Distinguish between natural (wildfire, flood, and drought) and man-made changes (forest clear cutting, input of pollutants, filling in of marshland) to an ecosystem and discuss how these changes affect the balance of an ecosystem.
· Research and participate in local projects where humans are changing the environment to ensure a species’ survival.
5.3.6.C.2

· Cite evidence to support the idea that when the environment changes, some plants and animals survive and reproduce, and others die or move to other locations.
· Analyze the changes that occur (e.g., adaptations of plants and animals) in species of organisms as a result of the changes in Earth’s physical environment over long periods of time.
5.3.6.C.3

· Explain why moving organisms from their native ecosystem to a new ecosystem may upset the balance of the new ecosystem.
5.3.6.D.1

· Research populations of animals that have been hunted or exploited over time. 
· Use authentic data to determine the trends in population numbers, and consider the specific reasons for the decline in these populations.
5.3.6.E.1

· Explain how the extinction of a species occurs when the environment changes and the adaptation of a species is insufficient to allow for its survival. 

· Use evidence from the fossil record to develop and explain their ideas.
5.4.6.C.1

· Dig a soil profile at least through the top 2 or 3 soil horizons and observe the characteristics of the layers as a way to identify how soil forms. 

· Select and use appropriate instruments (e.g., hand lens/magnifier, droppers, funnels, filter paper, sieves) to analyze soil samples.

· Investigate two local open spaces covered in leaf debris.  Mark off a 1 meter square and make observations about the types and quantities of life living in the square. 

· In the squares created above, acquire a soil sample from below all the organic matter and place it in a jar with some water.  Shake the jar and allow the sediments to settle over a couple of days. Determine the percentage of sand silt and clay in the entire samples.  Discuss the differences in the soil from the two sites.
5.4.6.G.2

· Visit an outdoor natural area and create an ecosystem model that includes all the living and non-living components.  Label and identify the relationships among the biotic and abiotic resources that contribute to meeting the basic needs of organisms in that ecosystem.  Repeat this activity for a second location and compare the two models.
· Remove an abiotic (non-living) resource from the above model, and infer the consequences of this removal.
5.4.6.G.3

· Investigate the cost (water usage and/or carbon footprint) of a can of soda, bottle of water, or other common product. Create a multimedia presentation to share the findings with peers. 

· Investigate the origins of your favorite fruits and vegetables. What are the potential benefits and drawbacks of buying locally (within 100 miles) grown produce? 
· Interview at least one farmer, gardener, horticulturist, nursery employee, agricultural extension agent, or other people involved in agriculture.  Ask questions about: the types of crops grown; any chemicals or pesticides used and for what purpose; their application and precautions; and if any alternatives to these chemicals exist. After the interviews, compile the information into a graphic organizer.  Each group investigates one or two chemicals to determine what the chemical is usually used for, who 

typically uses it, if it requires a license for use, how long it persists in the environment, if it is approved by the EPA, if alternatives exist, and if there are consequences related to over use of this chemical.
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Evidence of Learning

	Suggested Formative Assessments

	· Teacher observations and anecdotal records
·  Student responses
· Completed labs 


	· Classroom Application Documents (CADs) available athttp://www.njcccs.org/ResourcebyContentAreaLink.aspx 
·  Science journals
· District Wide Formative Assessments


	Suggested Summative Assessments
· Unit tests
· Performance assessments
· District Wide Summative Assessments


	Suggested Modifications (ELLs, Special Education, Gifted and Talented)

· Language reference resources

· Differentiated instruction as needed

· Follow all IEP modifications/504 plan


	Curriculum development Resources/Instructional Materials/Equipment Needed Teacher Resources:

Suggested Curriculum Development Resources/Instructional Materials/Equipment Needed Teacher Resources:

· http://www.njcccs.org/ResourcebyContentAreaLink.aspx
· http://www.njcccs.org/TechnologyToolbox.aspx
     Other resources to be determined by individual districts.


	Teacher Notes:




