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	OCEAN COUNTY SCIENCE CURRICULUM
Unit Overview 

	Content Area: Earth Science

	Unit Title: Dynamic Earth/Earth System Science

	Target Course/Grade Level: 6th

	Unit Summary 
The Earth since its formation 4.6 billion years ago has been evolving as a result of geologic, biological, physical and chemical processes. It’s composition is unique, related to the origin of our solar system and provides us with resources needed to sustain life.
The Theory of Plate Tectonics provides a framework for understanding the dynamic processes within and on the Earth.



	Primary interdisciplinary connections: Math, Language Arts, Social Studies 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 universe. For further clarification see NJ World Class Standards Introductions at www.njcccs.org


	Learning Targets

	Content Standards 
5.1This 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.
9.1This unit will also infuse the 21st Century Life & Careers standard 9.1, strands A-D.  These strands include: Critical Thinking and Problem Solving; Creativity and Innovation; Collaboration, Teamwork and Leadership and Cross Cultural Understanding and Interpersonal Communication
5.4- Earth Systems Science:  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)

	5.4.6.B.1
	Interpret a representation of a rock layer sequence to establish oldest and youngest layers, geologic events, and changing life forms

	5.4.6.B.2
	Examine Earth’s surface features and identify those created on a scale of human life or on a geologic time scale

	5.4.6.B.3
	Determine if landforms were created by processes of erosion(e.g., wind, water, and/or ice) based on evidence in pictures, video, and/or maps.

	5.4.6.B.4
	Describe methods people use to reduce soil erosion

	5.4.6.C.2
	Distinguish physical properties of sedimentary, igneous, or metamorphic rocks and explain how one kind of rock could eventually become a different kind of rock.

	5.4.6.C.3
	Deduce the story of the tectonic conditions and erosion forces that created sample rocks or rock formations.

	5.4.6.D.1
	Apply understanding of the motion of lithospheric plates to explain why the Pacific Rim is referred to as the Ring of Fire.

	5.4.6.D.2
	Locate areas that are being created (deposition) and destroyed (erosion) using maps and satellite images 

	5.4.6.D.3
	Apply knowledge of Earth’s magnetic fields to successfully complete an orienteering challenge

	
	Technology

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

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

	8.1.8.E.1
	Gather and analyze findings using data collection technology to produce a possible solution for a content-related or real-world problem.

	8.2.8.B.2
	Identify the design constraints and trade-offs involved in designing a prototype (e.g., how the prototype might fail and how it might be improved) by completing a design problem and reporting results in a multimedia presentation. 

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

	Unit Essential Questions

· How do geological events occurring today provide insight into Earth’s past?

· How do changes in one part of an Earth system affect other parts of the system?
· To what extent does the exchange of energy within the Earth drive geologic events on the surface?


	Unit Enduring Understandings
Students will understand that…
· Geologic events occurring on  the Earth  today  reveal information about the Earth’s past and  provide clues to its future
· Earth’s systems are interdependent and changes in one will affect another.
· Energy flow and movement of material from the Earth’s interior causes geologic events on the Earth’s surface.

	Unit Objectives

Students will know…

5.4.6.B 1

· That successive layers of sedimentary rock ad the fossils contained in them tell the factual story of the age, history, changing life forms, and geology of Earth

5.4.6.B.2

· Earth’s current structure has been influenced by both sporadic and gradual events. Changes caused by earthquakes and volcanic eruptions can be observed on a human time scale, but many geological processes, such as mountain building and the shifting of continents, are observed on a geologic time scale. 

5.4.6.B.3

· Moving water, wind, and ice continually shape Earth’s surface by eroding rock and soil in some areas and depositing them in other areas. 

5.4.6.B.4

· Erosion plays an important role in the formation of soil, but too much erosion can wash away fertile soil from ecosystems, including farms.

5.4.6.C.2

· The rock cycle is a model of creation and transformation of rocks from one form (sedimentary, igneous, or metamorphic) to another. Rock families are determined by the origin and transformations of the rock.

5.4.6.C.3

· Rocks and rock formations contain evidence that tell a story about their past. The story is dependent on the minerals, materials, tectonic conditions, and erosion forces that created them

5.4.6.D.1

· Lithospheric plates consisting of continents and ocean floors move in response to movements in the mantle.

5.4.6.D.2

· Earth’s landforms are created through constructive (deposition) and destructive (erosion) processes. 
5.4.6.D.3

· Earth has a magnetic field that is detectable at the surface with a compass.


	Unit Objectives

Students will be able to…
5.4.6.B.1

· Observe the sediment types and sizes in samples of sedimentary rocks using hand lenses, and infer the environment and origin in which these sediments accumulated.

· Identify the oldest and youngest layers in a sequence of sedimentary rocks using the principle of superposition

5.4.6.B.2

· Plot earthquake and volcanic eruption data from the past 25 years (available online from the USGS or the Global Volcanism Network or on a world map) and assess for patterns in volcanism and earthquakes 

· Using images and data, classify volcanoes by their characteristics, and provide global examples including information on their latest eruption and resulting destruction

· Using images of landforms and examples of the destructive forces of earthquakes, volcanoes, and landslides, classify the images into sporadic and gradual events. In the case of the landforms, infer which Earth processes created those landforms

5.4.6.B.3

· Construct a model of the role of running water in moving Earth materials using a stream table with sand or other similar materials.  Repeat this modeling process to demonstrate how glaciers can change the landscape, and how wave action can move sand on beaches

· Investigate the local area for examples of how moving water, wind, and ice have changed the area using research from the NJ Geologic Survey or NJ Department of Environmental Protection.

5.4.6.B.4

· Design, construct, and test a model of a method to reduce soil erosion on a small slope.  Cite the strengths and limitations in applying this model to a large scale farm.

5.4.6.C.2

· Use hand samples of igneous, metamorphic, and sedimentary rocks and classify them by each family, within each family, and by characteristics.

· Describe the various origins of each family of rocks using the observed characteristics in the above activity  

· Draw a model of the rock cycle that demonstrates the mechanisms behind how each family of rock can eventually become a different kind of rock. Identify the strengths and limitations of the model

· Note: Memorization of the names of a variety of rock samples is NOT the intent of this cumulative progress indicator. Rather, students should be able to use observations and a conceptual understanding of the processes at play in the rock cycle to classify unknown samples. 
5.4.6.C.3

· Place rocks with their location of origin in order to add detail to the story of their origin building on the students’ abilities to classify unknown samples (see 5.4.6.C.2).  For example, different types of volcanic eruptions will produce different types of extrusive igneous rocks with very different characteristics, such as glassy, vesicular, and fine grained

5.4.6.D.1

· Create a model of a convection current using a large clear container filled with water, heat lamp, food coloring, hot water, and cold water. Pour the hot and cold water samples to demonstrate the circulation of warm water moving to cooler locations and cold water sinking.  Assess and revise the model.

· Using models of the Earth's interior, apply the above process to the movement of the asthenosphere and the resultant movement of the lithospheric plates above the asthenosphere.  Prepare a statement about the mechanism behind the movement of the lithospheric plate.

· Using a map of the major and minor lithospheric plates, recognize that the plates are composed of oceanic and continental crust having different characteristics. Using the mechanism identified in the above activity, apply the movement of these plates in creating the high concentration of earthquakes, and volcanic eruptions around the Pacific Plate.

5.4.6.D.2

· Collect images of volcanoes, faults, various mountain ranges, stream valleys, and eroded landforms such as those found in the Southwest United States, glacial landscapes, and beaches.  Classify these images by the constructive or destructive processes that created them.  

5.4.6.D.3

· Use a compass to follow a set of directions.

· Create an orienteering challenge on school grounds or in a local park. See Orienteering located at: http://www.4orienteering.com/course_setup/
Note: Orienteering courses present a variety of safety issues that need to be considered when selecting an appropriate location for an orienteering course. 

Note: Students should be engaged in developing strategies for managing risks associated with their unique course. The risks may include, but are not limited to: flora, fauna, weather, topography, and human activities. 

· Students create and participate in a Geocaching event. See Geocaching - The Official Global GPS Cache Hunt Site located at: http://www.geocaching.com/


	
	


	OCEAN COUNTY SCIENCE CURRICULUM
Evidence of Learning

	Formative Assessments

	· Teacher Observations and anecdotal records
·  Student responses 

· Classroom Application  Documents (CAD’s)  

http://www.njcccs.org/ResourcebyContentAreaLink.aspx

	· Science Journal

· Completed Labs

· District Wide Formative Assessments

	Summative Assessments
· Unit Test
· Performance assessment

· District Wide Summative Assessments


	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:

· Classroom Application Documents (CAD’s)  www.njcccs.org
· Resources by Content:  http://www.njcccs.org/ResourcebyContentAreaLink.aspx
· Technology Tool Box:  http://www.njcccs.org/TechnologyToolbox.asp
Other resources to be determined by individual districts



	Teacher Notes:




