
Land and Water Unit Design (STC)
Grade 4

RI Statements of Enduring Knowledge - (Established Goals):  

ESS 1 The Earth and earth materials as we know them today have developed over long periods of time, through continual change processes.
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

Assessment Evidence

***High Emphasis Targets

	ESS1 (3-4)–2 Students demonstrate an understanding of processes and change over time within earth systems by … 

2a conducting investigations and using observational data to describe how water moves rocks and soils.
	ESS1 (K-4) INQ –2 Use results from an experiment to draw conclusions about how water interacts with earth materials (e.g., percolation, erosion, frost heaves).


	ESS1 (3-4) –4 Students demonstrate an understanding of processes and change over time within earth systems by … 
4a investigating local landforms and how wind, water, or ice have shaped and reshaped them (e.g. severe weather). 
4b using or building models to simulate the effects of how wind and water shape and reshape the land (e.g., erosion, sedimentation, deposition, glaciation). 
4c identifying sudden and gradual changes that affect the Earth (e.g. sudden change = flood; gradual change = erosion caused by oceans). 


	ESS1 (K-4) INQ+SAE –4 Explain how wind, water, or ice shape and reshape the earth.


	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Thinking  About Land and Water
	· KWL on Land and Water
· What can photos of land and water tell us about the different ways they interact?  Describe what you see, and give evidence of the interaction between water and land.

	· Introduce the concept of a using a model to study a phenomenon of how land and water interact – how water shapes the land
· Sloped land causes water to move quickly

· Water flowing across land erodes it
· Students should use evidence from the photos to support their ideas about the interactions between land and water

	2
	The Water Cycle – Modeling Land and Water
	· How can a model help us understand the water cycle?
	· Water in its 3 states moves from one place to another on earth in a continuous cycle called the water cycle
· Models are representations of complex objects or events that scientists use to help in understanding larger phenomenon

	3
	Modeling Rain on Land
	· What happens to land, and the water on the land, after it rains?
	· Precipitation (rain, snow, sleet or hail) occurs in the airborne part of the water cycle.  When it falls to earth, some of it flows over the land into streams and other surface waters, some evaporates, and some seeps into the ground
· The water that flows over the surface of the land contributes to weathering and erosion.

· Weathering is the process by which rocks break down into various earth materials, including soil.

· Erosion is the wearing away and movement of thee weathered materials from one place to another.

	4
	Investigating Streams
	· What happens when water from a single source flows over land?
	· The source, or origin, of streams includes water that flows over and through the surface of the land
· A stream table is a model set up in a waterproof box that contains sand, gravel, and other soil components and that has a water source.

	5
	Examining Earth Materials
	· How do the properties of different soils affect the ways in which soil is eroded and deposited by water in the stream table?
	· 4 different earth materials – sand, clay, gravel, and humus – have unique characteristics in dry form and reacts in a particular way when added to water
· Properties of these materials include appearance, texture, and size of particles

	6
	Where does the Water Go?  Looking at Groundwater and Runoff
	· How much groundwater will different types of soil hold or let run off?
	· Runoff refers to the water that flows over the surface of the land
· Groundwater is the water that soaks into the soil and seeps gradually downward

	7
	Where does the Soil Go?  Looking at erosion and deposition
	· Where does the soil go?
	· Sediments are soil components that have been eroded and deposited by moving water

· The velocity, or speed, at which a stream flows, is one factor that affects its ability to erode and deposit sediment.

	8
	Bird’s Eye View:  Looking at Parts of a Stream
	· How are aerial views helpful in understanding land/water interactions?
	· An aerial view (a view from above) can show an entire stream system, from the stream source to the mouth many miles away where the water empties into a lake or ocean
· A mouth is the point at which the water from a stream discharges into another body of water such as a large lake or ocean

	9
	When Streams Join:  Modeling Tributaries
	· What happens when more than one stream source flows across the land?
	· A large stream or river which is the principal channel in a river system is called the main stem or trunk
· Smaller streams that flow into the river are called tributaries
· All of the surrounding area drained by a trunk and its tributaries is called a drainage basin or watershed

	10
	Rushing Rivers: Exploring Flow
	· What are the effects of fast-flowing water on land?
	· Flowing water has the power to alter the shape of land
· The flow of a stream is the amount of ware that passes a given point in the channel in a given amount of time

	11
	Hills and Rocks:  How Nature Changes the Direction and Flow of Water
	· How can natural land features affect the flow of water?
	· A stream can take many paths depending on the obstacles on the land the water encounters and the soil and rock over which it flows
· The process of eroding soil on one bank and depositing sediment it on the another bank changes the path of the stream, pushing its bends further out and creating large sweeping curves called meanders

	12
	Dam:  How Humans change the Direction and Flow of Water
	· How can humans change the flow of water over land?
	· A severe storm may dramatically increase  a stream’s flow, causing it to overflow or flood its banks
· Humans build structures to help prevent flooding from overflowing streams and rivers.

· Levees are high ridges built by humans along the banks of streams that prevent or minimize flooding

· Flood-control dams are built by humans to create a barrier that controls the direction and flow of water.  The main function of a flood-control dam is to hold the excess water from a storm until it can safely and slowly be released when the water levels have fallen

	13
	Exploring Slope
	· How does slope affect the direction and flow of water on the land
	· Water flows downhill due to the force of gravity

· The speed at which this downward movement of solid objects and water takes place depends on the slope of the land

· Slope is defined as the change in elevation divided by the change in horizontal distance 
· Steeper slopes increase the velocity allowing it to carry a larger load.

	14
	Plants:  Protecting Sloped Land from Erosion
	· How do natural features such as plants affect the flow of water and erosion?
	· Groundcover provides a check on excessive erosion
· Groundcover includes trees, shrubs, non-woody plants, grasses and natural litter such as decayed twigs, needles, leaves, bark or any organic matter

	15
	Planning Our Homesites: Designing and Building a Landscape
	· How can landscaping designs help to reduce the effect of water flow and soil erosion?
	· Landscape is a view of the land with natural scenery around the home

	16
	Protecting Our Homesites:  Testing the Interactions of Land and Water
	· What can we learn about the effects of landscaping from our stream table model?
	· Students used a prediction in lesson 15 – an educated guess about what will happen if…, that includes an explanation of their thinking as a starting point for developing a plan to test in their stream tables
· Students may have also created a hypothesis – an educated guess based on prior facts and past experiences – to explain how their plan will work


[image: image1.jpg]


East Bay Educational Collaborative

Land and Water (STC)
4
http://ebecri.org/content/kitspecificresources


