Fairview Public Schools

	Grade
	6

	Unit
	Water and the Atmosphere

	Unit Duration
	41-65 Lessons / Days

	Course
	Earth Science

	Overview/Rationale
	
In this unit of study, students will be introduced to Earth as the water planet.  They will come to understand how land, water, air and life form a system on Earth and that human activities can change that system.  Students will also learn how fresh water cycles on Earth, how the sun’s energy affects Earth’s atmosphere and about the factors that affect climate change.


	
DESIRED OUTCOMES

	NJSL  Standards Addressed

	
NJSLS-S  MS-ESS2-4   Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the force of gravity.

NJSLS-S  MS-ESS2-5   Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions.

NJSLS-S  MS-ESS2-6   Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of  atmospheric and oceanic circulation that determine regional climates.

NJSLS-S  MS-ESS3-3   Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

NJSLS-S  MS-ESS3-4   Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth's systems.

NJSLS-S  MS-ESS3-5   Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past century.

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.



			Technology Standards Addressed

	Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.


	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
T,E
	
Global Awareness
	E
	
Creativity and Innovation

	
T,E,A
	
Environmental Literacy
	T,E,A
	
Critical Thinking

	E
	
Health Literacy
	T,E,A

	
Problem Solving

	T,E
	
Civic Literacy
	T,E
	
Communication

	T,E
	
Financial, Economic, Business, and Entrepreneurial Literacy


	T,E
	
Collaboration


	Interdisciplinary Connections

		
ELA/Literacy -

RST.6-8.1   Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS2-2),(MS-ESS2-3),(MS-ESS2-5)
RST.6-8.7   Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-ESS2-3)
RST.6-8.9   Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic. (MS-ESS2-3),(MS-ESS2-5)
WHST.6-8.2   Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant content. (MS-ESS2-2)
WHST.6-8.8   Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ESS2-5)

Mathematics -

6.NS.C.5   Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-ESS2-5)
6.EE.B.6   Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS2-2),(MS-ESS2-3)
6.RP.A.1   Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS3-3),(MS-ESS3-4)

Science and Engineering Practices - 

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Define a design problem that can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, including scientific knowledge that may limit possible solutions. NJSLS-S (MS-ETS1-1)

Developing and Using Models

Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena.  NJSLS-S (MS-ETS1-1), (MS-ETS1-2)




Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities and differences in findings. NJSLS-S (MS-ETS1-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. (MS-ESS3-1)
Apply scientific principles to design an object, tool, process or system. NJSLS-S (MS-ETS1-4)

Engaging in Argument from Evidence

Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to constructing a convincing argument that supports or refutes claims for either explanations or solutions about the natural and designed world(s).
Construct an oral and written argument supported by empirical evidence and scientific reasoning to support or refute an explanation or a model for a phenomenon or a solution to a problem. NJSLS-S (MS-ETS1-2).


	
Key Terms




	Habitat, groundwater, water cycle, evaporation, transpiration, precipitation, tributary, watershed, divide, eutrophication, permeable, impermeable, unsaturated zone, saturated zone,water table, aquifer, artesian well, wetland, salinity, sonar, seamount, trench, continental slope, continental shelf, abyssal plain, mid-ocean ridge, wave, wavelength, frequency, wave height, tsunami, longshore drift, rip current, groin, current, Coriolis effect, climate, El Nino, La Nina, intertidal zone, neritic zone, open-ocean zone, plankton, nekton, benthos, food web, weather atmosphere, water vapor, density, air pressure, barometer, mercury barometer, aneroid barometer, altitude, troposphere, stratosphere, mesosphere, thermosphere, ionosphere, exosphere, electromagnetic waves, radiation, infrared radiation, ultraviolet radiation, scattering, greenhouse effect, temperature, thermal energy, thermometer, heat, convection, conduction, convection currents, wind, anemometer, wind chill factor, local winds, sea breeze, land breeze, global  winds, latitude, condensation, humidity, relative humidity, psychrometer, dew point, cirrus, cumulus, stratus, rain gauge, flood, drought, air mass, tropical, polar, maritime, continental, jet stream, front, occluded, cyclone, anticyclone, storm, thunderstorm, lightning, hurricane, storm surge, tornado, evacuate, meteorologist, isobar, isotherm, climate, tropical zone, polar zone, temperate zone, marine climate, continental climate, windward, leeward, monsoon, rain forest, savanna, steppe, desert, humid subtropical, subarctic, tundra, permafrost, ice age, aerosol, sunspot, greenhouse gas, fossil fuel, global warming. 

	Student Learning Objectives (SLO) 

	
1. State how people and other living things use water.
2. Describe how Earth’s water is distributed.
3. Explain how Earth’s water moves through the water cycle.
4. Tell what a river system is.
5. Explain how ponds and lakes form.
6. Describe the changes that occur in ponds and lakes.
7. Describe how water moves through underground layers of soil and rock.
8. Explain how people obtain water from an aquifer.
9. Describe the common types of freshwater wetlands.
10. Explain important functions wetlands serve.
11. Describe the characteristics of the ocean and ocean water.
12. Identify the features and main sections of the ocean floor.
13. Explain how waves form and change and describe the characteristics of waves.
14. Describe how waves affect shorelines and beaches.
15. Identify what causes surface currents and how surface currents affect climate.
16. Identify the causes of deep currents and describe the effects that deep currents have.
17. Describe how scientists divide the ocean into zones and classify marine organisms.
18. Describe the composition of the atmosphere.
19. State how the atmosphere is system.
20. Identify some properties of air.
21. Describe how barometers can be used to measure air pressure.
22. Explain how altitude affects pressure and density.
23. Identify the four main layers of the atmosphere and their characteristics.
24. Explain the characteristics of the atmosphere’s layers.
25. State in what form energy travels from the sun to the Earth.
26. Explain what happens to the sun’s energy in the atmosphere and at Earth’s surface.
27. Describe how temperature is measured.
28. Describe how heat is transferred.
29. Explain how scientists describe and explain winds.
30. Distinguish between global and local winds and identify global wind belts.
31. Describe how water moves to and from the atmosphere during the water cycle.
32. Describe humidity and how it is measured.
33. Explain how clouds form
34. Name three main types of clouds.
35. Identify the common types of precipitation.
36. Describe floods and droughts and their effects.
37. Identify the major air masses that affect the weather in North America and how they move.
38. Name the main types of fronts.
39. Explain the types of weather that’s associated with cyclones and anticyclones.
40. List the main kinds of storms and how they form.
41. Describe measures that can be taken to ensure safety in a storm.
42. Explain how weather forecasters use observations, data and technology to predict the weather.
43. Describe what can be learned from information shown on weather maps.
44. Identify factors that influence temperature.
45. Identify factors that affect precipitation.
46. Identify factors used to define climates.
47. Describe the six main climate regions.
48. Explain the principle scientists follow in studying ancient climates.
49. Identify natural factors that can cause climate change.
50. Explain how human activities are affecting the temperature of the atmosphere.

	Instructional Strategies

	Unit openers
Organized note taking and strategies
Open ended analytical, critical thinking questions
Constructed response questions
Labs and interactive activities.
Reflections and discussions
Reading and applications from textbook
Technology based activities.


	Essential Questions

	How does fresh water cycle on Earth?
What are some characteristics of Earth’s oceans?
How does the sun’s energy affect Earth’s atmosphere?
How do meteorologists predict the weather?
What factors affect Earth’s climate?


	Enduring Understandings

	
1. All living things need water in order to carry out their body processes. In addition many things live in water.
2. In the water cycle, water moves between land, living things, bodies of water on Earth’s surface, and the atmosphere.
3. Surface water consists of rivers, streams, ponds and lakes.
4. Natural processes and human activities can cause lakes to disappear.
5. People can obtain groundwater from an aquifer by drilling a well below the water table.
6. The three common types of freshwater wetlands are marshes, swamps and bogs.
7. Major ocean floor features include trenches, the continental shelf, the continental slope, the abyssal plain, and the mid-ocean ridge.
8. Most waves form when winds blowing across the water’s surface transmit their energy to the water.
9. Surface currents are driven by wind, warming or cooling the air above it affecting the climate of the land near the coast.
10. Deep currents are caused by differences in the density of ocean water as they move and mix water around the world carrying cold water from the poles toward the equator.
11. Ocean zones include the intertidal zone, neritic zone, and the open ocean zone.
12. Earth’s atmosphere consists of nitrogen, oxygen, carbon dioxide, water vapor, and other gases as well as particles of liquids and solids.
13. Scientists divide Earth’s atmosphere into four main layers whereas its weather occurs in the troposphere, the ozone layer resides in the stratosphere and the mesosphere protects it from meteoroids.
14. The sun’s energy travels to Earth as visible light, infrared radiation and ultraviolet radiation.
15. Winds are caused by differences in air pressure and unequal heating.
16. Droughts are caused by dry weather patterns while floods occur when the volume of water in a river increases causing it to overflow its banks.
17. The three main types of clouds are cirrus, cumulus and stratus and they form when water vapor in the air condenses to form liquid water or ice crystals.
18. The four main types of fronts are cold fronts, warm fronts, stationary fronts, and occluded fronts.
19. Meteorologists use maps, charts, computers and other technology to prepare weather forecasts.
20. Temperature is affected by latitude, altitude, distance from large bodies of water and ocean currents.
21. Precipitation is affected by prevailing winds, presence of mountains and seasonal winds.
22. The six main climate regions are tropical rainy, dry, temperate marine, temperate continental, polar and highlands.
23. Possible explanations for major climate changes include movements of continents, variations in the position of Earth relative to the sun, major volcanic eruptions, and changes in the sun’s energy output.
24. Many human activities are increasing the level of greenhouse gases in the atmosphere causing global temperatures to rise.
25. The effects of global warming include melting glaciers, rising sea levels, drought, desertification, changes in the biosphere and regional changes in temperature.
26. Solutions for limiting global warming include finding clean, renewable sources of energy, being more energy efficient, and removing carbon from fossil fuel emissions.
[bookmark: _GoBack]

	Assessments

	
Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubric



	Differentiated Activities

	
Enrichment


	
Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking

	
ELL
	Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience



	

Special Education


	
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments
Implement RAFT activities as they pertain to the typical Extended complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work time to  be submitted in phases.
Provide the student with clearly stated (written) expectations and grading criteria for assignments. es / modes of communication (role, audience, format, topic).

Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.


	At-Risk
(Intervention)
	Modifications for Classroom
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.









	Resources

	Student 
Resources



	Pearson Interactive Science : Water and the Atmosphere
   MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry

	Teacher
Resources



	Pearson Interactive Science : Water and the Atmosphere
Pearson Teacher Resources
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, YouTube video, Khan Academy
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