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7th Grade Unit 6 (~22 Days)

Weather Patterns
Performance Expectations included in Unit 6
7-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.
7-MS-ESS2-5: Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions.
7-MS-ESS2-6:  Develop and use a model to describe how unequal heating and rotation of the Earth causes patterns of atmospheric and oceanic circulation that 
determine regional climates.

Unit 6 Anchor Phenomenon:  Hurricane Katrina 

7-MS-ESS2-4 (Earth's Systems)  Investigative Phenomenon: Water Cycle Image
7-MS-ESS2-4 (Earth's Systems) Investigative Phenomenon: Cliff Erosion Image

7-MS-ESS2-4 (Earth's Systems) Concepts
Develop a model to describe the cycling of water through Earth’s systems driven by 
energy from the sun and the force of gravity.

Water continually cycles among land, ocean, and atmosphere via 
transpiration, evaporation, condensation and crystallization, and 
precipitation, as well as downhill flows on land.

Clarification Statement Global movements of water and its changes in form are propelled by 
sunlight and gravity.Emphasis is on the ways water changes its state and location as it moves through the multiple 

pathways of the hydrologic cycle. Examples of models can be conceptual or physical. The cycling of water through Earth’s systems is driven by energy from 
the sun and the force of gravity.
Within Earth’s systems, the transfer of energy drives the motion and/or 
cycling of water.Science and Engineering Practice Disciplinary Core Idea

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 a model to describe 
unobservable mechanisms.

THE ROLES OF WATER IN EARTH'S SURFACE 
PROCESSES:
Water continually cycles among land, ocean, and 
atmosphere via transpiration, evaporation, condensation 
and crystallization, and precipitation, as well as downhill 
flows on land. (MS.ESS2C.a) 

Global movements of water and its changes in form are 
propelled by sunlight and gravity. (MS.ESS2C.c) 

LOUISIANA'S NATURAL RESOURCES
Replenishable resources such as groundwater and 
oxygen are purified by the movement through Earth's 
cycles. (MS.EVS1A.c)

Through the water cycle, water is cycled and recycled through both the 
living and non-living components of Earth’s ecosystems.
Water cycles through transpiration, evaporation, condensation, 
crystallization, and precipitation, as well as downhill flows on land 
through run-off and groundwater.Water within a watershed travels over and through the land at various 
speeds based on the rate of change in elevation and the permeability 
and porosity of the soil.Energy from the sun and the force of gravity drive the continual cycling 
of water.
Sunlight causes evaporation and propels oceanic and atmospheric 
circulation.
Gravity causes precipitation to fall from clouds and water to flow 
downward on the land.
As water moves Earth's cycles, it is purified (e.g., groundwater).
As oxygen moves through Earth's cycles, it is purified.

Crosscutting Concepts Ways to check for understanding
ENERGY AND MATTER Within a natural or designed system, the transfer of energy drives the 
motion and/or cycling of matter.

Develop a model to describe the cycling of water through Earth’s 
systems driven by energy from the sun and the force of gravity.

Students should be able to: Apply understanding of matter to the atomic scale, so too should 
their models and their explanations of stability and change. Furthermore, they can begin to 
appreciate more subtle or conditional situations and the need for feedback to maintain stability. 

Model the ways water changes its state as it moves through the multiple 
pathways of the hydrologic cycle.

https://docs.google.com/a/caddoschools.org/document/d/1qLwi4ivNo-ybFJZ-PBdU306ViWqV_tMB0i9bAS6Md7I/edit?usp=sharing
https://drive.google.com/open?id=1aiuz03IueK-FCb7bWul6gQkS2fwexLWIEkSuIPqtXaU
https://drive.google.com/open?id=1JUWiO1XnziFLTkpBjLgaojmORYIdARHTVFIrMknpyaQ


Students should be able to: Apply understanding of matter to the atomic scale, so too should 
their models and their explanations of stability and change. Furthermore, they can begin to 
appreciate more subtle or conditional situations and the need for feedback to maintain stability. Additional Teacher Resources

ESS2A - Earth Materials and Systems
Sample Guiding Questions ESS2B - Plate Tectonics and Large-Scale System Interactions

What is the water cycle? ESS2C - The Role of Water in Earth's Surface Processes
What is condensation? ESS2D - Weather and Climate
What is transpiration? ESS2E - Biogeology
What is evaporation?
What is condensation? MS-ESS2-4 NGSS Evidence Statement
Why is the water cycle important? Sample Activities

Amazon Water Cycle Role-Play
Key Vocabulary The Water Cycle

hydrologic cycle, water (solid, liquid, and in the atmosphere), solar energy, gravity, atmosphere, 
landforms, plants or other living things, evaporation, condensation, crystallization, precipitation, 
transpiration, energy and matter

Exploring the Water Cycle

Sample 5E Lesson Plan
7-MS-ESS2-4 Sample Lesson Plan

7-MS-ESS2-5 (Earth's Systems) Investigative Phenomenon:  Tornado
7-MS-ESS2-5 (Earth's Systems) Arctic Cold Front

7-MS-ESS2-5 (Earth's Systems) Concepts
Collect data to provide evidence for how the motions and complex interactions of air 
masses results in changes in weather conditions.

The motions and complex interactions of air masses result in changes 
in weather conditions.

Clarification Statement The complex patterns of the changes in and movement of water in the 
atmosphere, determined by winds, landforms, and ocean temperatures 
and currents, are major determinants of local weather patterns.

Emphasis is on how air masses flow from regions of high pressure to low pressure, causing 
weather (defined by temperature, pressure, humidity, precipitation, and wind) at a fixed location 
to change over time, and how sudden changes in weather can result when different air masses 
collide. Emphasis is on how weather can be predicted within probabilistic ranges. Examples of 
data can be provided to students (such as weather maps, diagrams, and visualizations) or 
obtained through laboratory experiments (such as condensation).

Examples of data that can be used to provide evidence for how the 
motions and complex interactions of air masses result in changes in 
weather conditions include weather maps, diagrams, and visualizations; 
other examples can be obtained through laboratory experiments.Air masses flow from regions of high pressure to regions of low 
pressure, causing weather (defined by temperature, pressure, humidity, 
precipitation, and wind) at a fixed location to change over time.Science and Engineering Practice Disciplinary Core Idea

Planning and carrying out 
investigations: 
Planning and carrying out 
investigations to answer questions 
(science) or test solutions 
(engineering) to problems in 6-8 
builds on K-5 experiences and 
progresses to include investigations 
that use multiple variables and 
provide evidence to support 
explanations or solutions.

• Collect data to produce data to 
serve as the basis for evidence to 
answer scientific questions or test 
design solutions under a range of 
conditions.

THE ROLES OF WATER IN EARTH'S SURFACE 
PROCESSES:
The complex patterns of the changes and the movement 
of water in the atmosphere, determined by winds, 
landforms, and ocean temperatures and currents, are 
major determinants of local weather patterns. (MS.
ESS2C.b)

WEATHER AND CLIMATE: 
Weather and climate are influenced by interactions 
involving sunlight, the ocean, the atmosphere, ice, 
landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of 
which can affect oceanic and atmospheric flow patterns. 
Because these patterns are so complex, weather can 
only be predicted probabilistically. (MS.ESS2D.a)

Because patterns of the changes and the movement of water in the 
atmosphere are so complex, weather can only be predicted 
probabilistically.

Sudden changes in weather can result when different air masses 
collide.
Weather can be predicted within probabilistic ranges.
Cause-and effect-relationships may be used to predict changes in 
weather.
Global movements of water and its changes in form are propelled by 
sunlight and gravity

https://www.youtube.com/watch?v=EH1kat51jJY&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=47
https://www.youtube.com/watch?v=-KXvj954kuc&t=1s&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=48
https://www.youtube.com/watch?v=f-LCGejNIhI&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=49
https://www.youtube.com/watch?v=gLT1J8je5lo&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=50
https://www.youtube.com/watch?v=mb5aBUUgiKg
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.calacademy.org/educators/lesson-plans/amazon-water-cycle-role-play
http://eo.ucar.edu/learn/1_1_2_4t.htm
https://pmm.nasa.gov/education/lesson-plans/exploring-water-cycle
https://drive.google.com/open?id=18RNcJf0uY4TUuDlubrnLer3ilf3hGafbGDKtE789sKg
http://www.cnn.com/videos/weather/2016/05/09/tornado-in-oklahoma-raw.koco/video/playlists/tornados/
https://www.youtube.com/watch?v=SJ3Gs0JpxMQ


Planning and carrying out 
investigations: 
Planning and carrying out 
investigations to answer questions 
(science) or test solutions 
(engineering) to problems in 6-8 
builds on K-5 experiences and 
progresses to include investigations 
that use multiple variables and 
provide evidence to support 
explanations or solutions.

• Collect data to produce data to 
serve as the basis for evidence to 
answer scientific questions or test 
design solutions under a range of 
conditions.

THE ROLES OF WATER IN EARTH'S SURFACE 
PROCESSES:
The complex patterns of the changes and the movement 
of water in the atmosphere, determined by winds, 
landforms, and ocean temperatures and currents, are 
major determinants of local weather patterns. (MS.
ESS2C.b)

WEATHER AND CLIMATE: 
Weather and climate are influenced by interactions 
involving sunlight, the ocean, the atmosphere, ice, 
landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of 
which can affect oceanic and atmospheric flow patterns. 
Because these patterns are so complex, weather can 
only be predicted probabilistically. (MS.ESS2D.a)

Global movements of water and its changes in form are propelled by 
sunlight and gravity
Variations in density due to variations in temperature and salinity drive a 
global pattern of interconnected ocean currents.
Water's movements - both on the land and underground- cause 
weathering and erosion, which change the land's surface features and 
create underground formations.The ocean exerts a major influence on weather and climate by 
absorbing energy from the sun, releasing it over time, and globally 
redistributing it through ocean currents.

Greenhouse gases in the atmosphere absorb and retain the energy 
radiated from land and ocean surfaces, thereby regulating Earth's 
average surface temperature and keeping it habitable.Crosscutting Concepts Local weather at any point in time varies at different locations around 
the world.CAUSE AND EFFECT 

Cause and effect relationships may be used to predict phenomena in natural or designed 
systems.Student's should be able to:  Appreciate standard scientific theories that explain the causal 
mechanisms in the systems under study. Strategies for this type of instruction include asking 
students to argue from evidence when attributing an observed phenomenon to a specific 
cause.

Weather can change in a short amount of time.
Factors such as air pressure, temperature, humidity, precipitation, and 
wind can cause weather changes and weather patterns.

Sample Guiding Questions Some weather events, such as snowstorms, hurricanes, thunderstorms 
or tornadoes are more likely to occur at different times of the year.What are the four major air masses in North America?

What is the difference between a maritime air mass and a continental air mass? The sun drives all weather patterns on Earth. Sunlight heats Earth’s 
surface, which in turn heats the atmosphere.What conditions must be met for lake snow effect?

What is transpiration, evaporation, condensation, and crystallization? The sun’s energy heats Earth’s surface, and the surface heats the air 
above it.How does ocean salinity and temperature drive ocean currents?

What are Greenhouse gasses and why are they important? The sun’s energy heats Earth’s surface unevenly.
The ocean exerts a major influence on weather and climate.

Key Vocabulary The ocean moderates and stabilizes global climates.
air masses, air mass interactions (e.g. cold front, warm front), weather conditions (temperature, 
pressure, humidity, precipitation, wind), cause and effect

Differences in latitude, altitude, and local and regional geography can 
cause different types of weather.
The climate at a location on Earth is the result of several interacting 
variables such as latitude, altitude, regional geography, and/or proximity 
to water.Sample 5E Lesson Plan

7-MS-ESS2-5 Sample Lesson Plan Weather can be predicted, but weather forecasting has not been 
perfected.
Weather and climate are influenced by interactions involving sunlight, 
the ocean, the atmosphere, ice, landforms, and living things.

Additional Teacher Resources

ESS2A - Earth Materials and Systems
ESS2B - Plate Tectonics and Large-Scale System Interactions
ESS2C - The Role of Water in Earth's Surface Processes
ESS2D - Weather and Climate
ESS2E - Biogeology

https://drive.google.com/open?id=1g3AuMFW9KWBpf0diGlCPNA3RQyqrl4-vmTU068SmR8w
https://www.youtube.com/watch?v=EH1kat51jJY&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=47
https://www.youtube.com/watch?v=-KXvj954kuc&t=1s&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=48
https://www.youtube.com/watch?v=f-LCGejNIhI&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=49
https://www.youtube.com/watch?v=gLT1J8je5lo&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=50
https://www.youtube.com/watch?v=mb5aBUUgiKg


Daily Weather Maps

MS-ESS2-5 NGSS Evidence Statement

Sample Activities
Air Masses and Fronts
Weather Lab
Air Masses  

 7-MS-ESS2-6 (Earth's Systems) Investigative Phenomenon:  Climate Regions
7-MS-ESS2-6 (Earth's Systems) Concepts

Develop and use a model to describe how unequal heating and rotation of the Earth 
causes patterns of atmospheric and oceanic circulation that determine regional 
climates.

Unequal heating and rotation of the Earth cause patterns of 
atmospheric and oceanic circulation that determine regional climates.

Clarification Statement Patterns of atmospheric and oceanic circulation that determine regional 
climates vary by latitude, altitude, and geographic land distribution.Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. 

Emphasis of atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis 
effect, and resulting prevailing winds; emphasis of ocean circulation (e.g. el niño/la niña) is on 
the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis 
effect and the outlines of continents. Examples of models can be diagrams, maps and globes, 
or digital representations.

Atmospheric circulation that, in part, determines regional climates is the 
result of sunlight-driven latitudinal banding, the Coriolis effect, and 
resulting prevailing winds.

Ocean circulation that, in part, determines regional climates is the result 
of the transfer of heat by the global ocean convection cycle, which is 
constrained by the Coriolis effect and the outlines of continents.

Science and Engineering Practice Disciplinary Core Idea Models that can be used to describe how unequal heating and rotation 
of the Earth cause patterns of atmospheric and oceanic circulation that 
determine regional climates can be diagrams, maps and globes, or 
digital representations.

Developing and using models:
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.

THE ROLES OF WATER IN EARTH'S SURFACE 
PROCESSES: 
Variations in density due to variations in temperature and 
salinity drive a global pattern of interconnected ocean 
currents. (MS.ESS2C.d)

WEATHER AND CLIMATE
Weather and climate are influenced by interactions 
involving sunlight, the ocean, the atmosphere, ice, 
landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of 
which can affect oceanic and atmospheric flow patterns. 
Because these patterns are so complex, weather can 
only be predicted probabilistically. (MS.ESS2D.a)

The ocean exerts a major influence on weather and 
climate by absorbing energy from the sun, releasing it 
over time, and globally redistributing it through ocean 
currents. (MS.ESS2D.b)

The movement of water among the geosphere, hydrosphere, and 
atmosphere affects such things as weather systems, ocean currents, 
and global climate.Ocean currents and sea surface temperature are directly related to 
global climate patterns.
Ocean currents are the result of variations in the ocean's density.

The density of different regions of the ocean is due to temperature and 
salinity variations.
The sun drives all weather patterns on Earth.

Sunlight heats Earth’s surface, which in turn heats the atmosphere.

The ocean exerts a major influence on weather and climate.

The ocean moderates and stabilizes global climates.

http://www.wpc.ncep.noaa.gov/dailywxmap/pdffiles.html
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://betterlesson.com/lesson/631782/air-masses-and-fronts
https://ssec.si.edu/weather-lab
https://uni.edu/storm/activities/level1/archives/22oct2004/act12.html
https://drive.google.com/open?id=1298KNpLbBV7x-RzBrWFRpyMB25PCeZRnm33tOaZ8hXY


Developing and using models:
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.

THE ROLES OF WATER IN EARTH'S SURFACE 
PROCESSES: 
Variations in density due to variations in temperature and 
salinity drive a global pattern of interconnected ocean 
currents. (MS.ESS2C.d)

WEATHER AND CLIMATE
Weather and climate are influenced by interactions 
involving sunlight, the ocean, the atmosphere, ice, 
landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of 
which can affect oceanic and atmospheric flow patterns. 
Because these patterns are so complex, weather can 
only be predicted probabilistically. (MS.ESS2D.a)

The ocean exerts a major influence on weather and 
climate by absorbing energy from the sun, releasing it 
over time, and globally redistributing it through ocean 
currents. (MS.ESS2D.b)

The ocean moderates and stabilizes global climates.

Differences in latitude, altitude, and local and regional geography can 
cause different types of weather.

Crosscutting Concepts The climate at a location on Earth is the result of several interacting 
variables such as latitude, altitude, regional geography, and/or proximity 
to water.

SYSTEMS AND SYSTEM MODELS
Models can be used to represent systems and their interactions—such as inputs, processes 
and outputs— and energy, matter, and information flows within systems.

Weather can be predicted, but weather forecasting has not been 
perfected.

Students should be able to:  
Analyze and model more complex systems and to use a broader variety of representations to 
explicate what they model.

The ocean absorbs and stores large amounts of energy from the sun 
and releases it very slowly.
The ocean's thermal capacity contributes to moderating temperature 
variations around the globe.Think about systems in terms of component parts and their interactions, as well as in terms of 

inputs, outputs, and processes. Energy is redistributed globally through ocean currents.
Generate questions that can lead to enhanced understanding, to test aspects of their model of 
the system, and, eventually, to refine their model.

Ocean currents can redistribute energy from the sun, which can affect 
regional climates.

Incorporate and make explicit the invisible features of a system, such as interactions, energy 
flows, or matter transfers.

Ways to check for understanding
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.

Incorporate a range of mathematical relationships among variables (at a level appropriate for 
grade-level mathematics) and some analysis of the patterns of those relationships.

Sample Guiding Questions Additional Teacher Resources
What is climate? ESS2A - Earth Materials and Systems
How is climate different than weather? ESS2B - Plate Tectonics and Large-Scale System Interactions
What is the Coriolis Effect? ESS2C - The Role of Water in Earth's Surface Processes
How does the Coriolis Effect determine climate? ESS2D - Weather and Climate
What is salinity? ESS2E - Biogeology
How does ocean temperature impact weather and climate?

Key Vocabulary MS-ESS2-6 NGSS Evidence Statement
unequal heating (from the sun), Earth's rotation, circulation (atmospheric - latitudinal banding, 
the Coriolis Effect, prevailing winds; Oceanic currents - global ocean convection cycle), oceans, 
continents, landforms, atmosphere, systems Sample Activities

Coriolis Effect
Assessment Items Modeling the Coriolis Effect

Comparing Cities

Sample 5E Lesson Plan
7-MS-ESS2-6 Sample Lesson Plan

https://www.youtube.com/watch?v=EH1kat51jJY&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=47
https://www.youtube.com/watch?v=-KXvj954kuc&t=1s&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=48
https://www.youtube.com/watch?v=f-LCGejNIhI&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=49
https://www.youtube.com/watch?v=gLT1J8je5lo&list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq&index=50
https://www.youtube.com/watch?v=mb5aBUUgiKg
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://www.learner.org/interactives/parkphysics/coaster.html
http://pichispheal.weebly.com/modeling-the-coriolis-effect.html
https://drive.google.com/file/d/1NdgBGTCIQZUc6WolNCbDmJSAvfX2PjYo/view?usp=sharing
https://drive.google.com/open?id=12hKXOvQMxN8LlQ9nsjq5lTRMCMbYav7Ng_C42bFWRKA

