Weather & Water 
Unit Design
Middle School 

RI Statements of Enduring Knowledge - (Established Goals):

ESS1 - The Earth and earth materials as we know them today have developed over long periods of time, through continual change processes.

ESS2 - The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships.

PS1   -  All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance).

PS2   -  Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.

	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

Assessment Evidence High Priority

	ESS1 (5-6)–2  

Students demonstrate an understanding of processes and change over time within earth systems by …

2a diagramming, labeling and explaining the processes of the  water cycle including evaporation, precipitation, and run-off, condensation,  transpiration, and groundwater.

2b explaining how condensation of water vapor forms clouds which affects climate and weather.

2c developing models to explain how humidity, temperature, and altitude affect air pressure and how this affects local weather.

2d identifying composition and layers of earth’s atmosphere.

ESS1 (5-6)–3

Students demonstrate an understanding of processes and change over time within earth systems by …
3a describing events and the effect they may have on climate (e.g. El Nino, deforestation, glacial melting, and an increase in greenhouse gases).
ESS1 (5-6)–4
Students demonstrate an understanding of processes and change over time within earth systems by …

4a explaining how differential heating and convection affect  Earth’s weather patterns.

4b describing how differential  heating of the oceans affects  ocean currents which in turn influence weather and climate.
4c explaining the relationship between differential heating /convection and the production of winds.

4d analyzing global patterns of atmospheric movements to explain effects on weather.

4e predicting temperature and precipitation changes associated with the passing of various fronts.

ESS2 (5-6)-8 
Students demonstrate an understanding of

temporal or positional relationships between or among the Earth, sun, and moon by …

8a using models to describe the relative motion/position of the Earth, sun and moon.

8b explaining night/day, seasons, year, and tides as a result of the regular and predictable motion of the Earth, sun, and moon.

PS1 (5-6)-1

Students demonstrate an understanding of characteristic 

properties of matter by…

1a  comparing the masses of objects of equal volumes made of different materials.

PS1 (5-6) – 4

Students demonstrate an understanding of states of matter by …

4a differentiating among the characteristics of solids, liquids, and gases.

4b predicting the effects of heating and cooling on the physical state, volume and mass of a substance.

PS2 (5-6)- 6

Students demonstrate an understanding of energy by…

6c describing sound as the transfer of energy through various materials (e.g. solids, liquids gases).

PS2 (5-6) – 7

Students demonstrate an understanding of heat energy by…

7a identifying real world applications where heat energy is transferred and showing the direction that the heat energy flows.


	ESS1 (5-8) SAE–2  

Explain the processes that cause the cycling of water into and out of the atmosphere and their connections to our planet’s weather patterns.
Weather and Water

Investigation 7, Parts 1-2, pp. 232-243

CD, Cycles: Water Cycle
Weather and Water

Investigation 6, Part 4, pp. 206-213

Resources, pp. 33, 37-42
Weather and Water

Investigation 8, Part 2, pp. 258-264

Resources, pp. 48-55

Weather and Water

Investigation 2, Part 2, pp. 76-80

Resources, pp. 6-11
ESS1 (5-8) POC –3

Explain how earth events (abruptly and over time) can bring about changes in Earth’s surface: landforms, ocean floor, rock features, or climate.

Weather and Water

Investigation 9, Part 4, pp. 315-318

Resources, pp. 63-65
ESS1 (5-8) SAE+ POC –4   

Explain the role of  differential heating or convection in ocean currents, winds, weather and weather patterns,

atmosphere, or climate.
Weather and Water

Resources, pp. 53-55
Weather and Water

Investigation 8, Part 2, pp. 265-270

Resources, pp. 63-55

CD, Climate Factors: Local Winds
Weather and Water

Resources, pp. 53-55
Weather and Water

Investigation 9, Part 2, pp. 303-310

Resources, pp. 85-86
ESS2 (5-8) SAE+ POC –8

Explain temporal or positional relationships between or among the Earth, sun, and moon (e.g., night/day,

seasons, year, tides) or how

gravitational force affects objects in the solar system (e.g., moons, tides, orbits, satellites).

Weather and Water

Investigation 3, Part 2, pp. 97-102
PS1 (5-8) – INQ–1

Investigate the relationship among mass, volume and density
Weather and Water

Investigation 5, Part 1, pp. 152-162

Resources, pp. 29-30
PS1 (5-8) SAE+MAS – 4

Represent or explain the relationship between or among energy, molecular motion, temperature, and states of matter.
Weather and Water
Investigation 4, parts 1 and 2

CD-ROM

PS2 (5-8)-SAE+ POC- 6

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light sound mechanical).
Weather and Water
Investigation 5, part 3, pp.172-175
PS2 (5-8) INQ+SAE+POC – 7

Use data to draw conclusions about how heat can be transferred (convection, conduction, radiation).

Weather and Water
Investigation 4, parts 1 and 2

Investigation 5, parts 2 and 3


	
	Investigation


	Focus Questions

(Essential Questions)
	Big Ideas

(Understandings)

	1
	What is Weather?
	What is Weather?
	· Weather is the condition of Earth’s atmosphere at a given time in a given place.

· Severe weather occurs all over the Earth.

· Meteorology is the science of weather, and meteorologists are the people who study Earth’s weather.

	2
	Where’s the air?
	Where’s the air?
	· The atmosphere is the layer of gases surrounding Earth.

· Weather happens in the troposphere.

· The troposphere is the mixture of nitrogen, oxygen and other gases, including water vapor.

· Air has mass and can be compressed.

	3
	Seasons and Sun
	What affects weather throughout the world?

What causes the seasons?
	· Earth’s axis of rotation tilts at an angle of 23.5 degrees and always points at the North Star.

· The angle at which light from the Sun strikes the surface of Earth is the solar angle.

	4
	Heat Transfer
	What causes radiation and conduction?
	· Heat is kinetic energy of atoms and molecules.

· The Sun is the major source of energy that heats the atmosphere.

· Energy moves from one material to another by radiation and conduction.

	5
	Convection
	What is energy transfer?

How does energy transfer cause convection?
	· Density is the ration of a mass and its volume.

· As matter heats up, it expands, causing the matter to become less dense.

· Convection is the circulation of fluid that results from energy transfer.

	6
	Water in the Air
	How does water does water get into the air?

How does water condense out of the air?
	· Water changes from gas to liquid by condensation.

· Water changes from liquid to gas by evaporation of water: requires heat from the surroundings.

	7
	The Water Planet
	What is the water cycle?
	· Most of the Earth’s water is in the oceans as salt water.

· Earth’s fresh water is found in many locations, including in the atmosphere, lakes, rivers, groundwater and glaciers.

· A water molecule might follow many different paths as it travels in the water cycle.

	8
	Air Pressure and Wind
	What is the relationship between air pressure and wind?
	· Pressure exerted on a gas reduces its volume and increases its density.

· Differential heating of Earth’s surface by the Sun can create high- and low- pressure areas.

· Wind is a movement of air from an area of high pressure to an area of low pressure.

· Local winds blow in predictable ways determined by local differential heating.

· Wind speed is measured with an instrument called an anemometer.

· Air pressure is represented on a map by contour lines called isobars.

	9
	Weather & Climate
	What is climate?

What is the difference between weather and climate?
	· Air masses are large bodies of air that are uniform in temperature and humidity.

· A front is a boundary that separates two air masses.

· Weather conditions change as a front passes by.

· Climate is the average weather over time.
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