SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  7th Grade                            

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  7-4

	The student will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment.

	Ecology

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.5 Summarize how the location and movement of water on Earth’s surface through groundwater zones and surface-water drainage basins, called watersheds, are important to ecosystems and to human activities.



	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?

USGS Water Science for Schools

http://ga.water.usgs.gov/edu/index.html
Information on many aspects of water, along with pictures, data, maps, and an interactive center where students can give opinions and test their water knowledge.
US Environmental Protection Agency’s Watersheds

http://www.epa.gov/owow/watershed
Excellent site for watershed resources including Surf Your Watershed and Adopt Your Watershed.
USGS, The Water Cycle

http://ga.water.usgs.gov/edu/watercycle.html
SC Department of Natural Resources and SC Geological Survey Resources

http://www.dnr.sc.gov/geology/index.htm
Free downloadable maps and other education resources

SCMAPS Map series and Curriculum

http://www.ces.clemson.edu/scmaps/Pages/State/State.htm
SCMAPs materials can be ordered through this site.

Custom Printed Topography Maps http://www.mytopo.com/index.cfm 

$9.95 per map shipped in 24 hrs

“Four Corners” (adapted) and O-W-L from Keeley, Page. Science Formative Assessment 75 Practical Strategies for Linking Assessment, Instruction, and Learning. 2008. Thousand Oaks, CA. Corwin Press. 


	See Module 7-4.5

Teaching the Lesson 7-4.5 A Water and Ecosystems – “Watersheds”

	From SC Science Support Document: 

The objective of this indicator is to summarize how the location and movement of water on Earth’s surface are important to ecosystems and human activities; therefore, the primary focus of assessment should be to generalize major points about groundwater and surface-water and their importance to ecosystems and human activities.  



	Module 7-4.5 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.5 Summarize how the location and movement of water on Earth’s surface through groundwater zones and surface-water drainage basins, called watersheds, are important to ecosystems and to human activities.



	Suggested Streamline Video:
“A Natural Focus with Laurie Sanders: What is a Watershed?” 5:00

ETV Streamline SC
http://etv.streamlinesc.org
This program traces the movement of a water system known as the Connecticut River.

“Water Smart: Water as a Natural Resource” (2:25) 
ETV Streamline SC
http://etv.streamlinesc.org
Ecosystems: Watersheds, Estuaries, and Wetlands” 


	
	However, appropriate assessments should also require students to compare groundwater and surface water; interpret a diagram of groundwater zones; illustrate a drainage basin on a map; or exemplify ways that humans use water.




Seventh Grade
Science

Module 

7-4.5

Ecology: The Biotic and Abiotic Environment
Lessons A-B

From the South Carolina Science Support Documents:

Indicator 7-4.5: Summarize how the location and movement of water on Earth’s surface through groundwater zones and surface-water drainage basins, called watersheds, are important to ecosystems and to human activities.


Taxonomy level of indicator:

Understand Conceptual Knowledge (2.4-B )

Previous/Future Knowledge: 

In 1st grade students recognized water as part of the composition of Earth (1-4.1) and recognized the property that water will flow downhill (1-4.4).  In 3rd grade Earth’s water, saltwater and freshwater, features were identified and illustrated (3-3.2) and weathering, erosion, and deposition (by water) were illustrated as slow processes that change Earth’s surface (3-3.8).  During the study of the water cycle in 4th grade (4-4.1), runoff of water was identified as part of the process.  High school Earth Science will continue the study of the movement of water on Earth’s surface (ES-5.1) and illustrate the succession of river systems (ES-5.2).   Karst topography as a result of groundwater processes is also in high school Earth Science (ES-5.3)

It is essential for students to know where water is, how it moves, and why it is important as an abiotic factor within an ecosystem.  When water falls to Earth, some water soaks into the ground becoming part of groundwater.  Gravity causes some of it to flow downhill as surface water instead of soaking into the ground; this is called runoff.  

Groundwater


· Water that soaks into the ground.  Soil and rock that allow the water to pass through is called permeable. 

· The water enters into the zone of aeration, which is unsaturated.  Groundwater will keep moving deeper into Earth until it reaches a layer of rock that is not permeable.  

· The area where the water has filled all the space in the soil is called the zone of saturation; the top of this zone is the water table.  

· Groundwater can also flow slowly through the underground rock or be stored in underground layers called aquifers. 

· Groundwater is naturally purified as it soaks through the soil layers. 

Surface-water


· Runoff that has not soaked into the ground.  As runoff travels downhill, it forms the water in streams and rivers.  

· An area that is drained by a river and all the streams that empty into it, the tributaries, is called a drainage basin or watershed.  

· A divide is the high ground between two drainage basins.  

· By studying a map that contains rivers and marking all the tributaries of that river, the watershed area can be identified.

The availability of water as groundwater or surface-water is important to the ecosystems in that area.  Some examples are:

· Flowing water can erode the land in one location and deposit the sediments in another.  

· The floodplain of a river may deposit sediment after heavy rains enriching the area with new soil needed for growing vegetation.  This new soil is nutrient rich.  Crops or natural vegetation grow well in it. 

· The drainage basin provides the needed water for animal life also.  

· Deltas may form where the river ends its journey into a still body of water like a lake or the ocean.  A unique ecosystem forms in delta regions, like the Santee delta in South Carolina or the Mississippi delta in Louisiana.

Water is also important to human activities.  Some examples are:

· Human beings are dependent upon water for survival, not only for drinking but for agriculture and industry as well.

· Dams have been placed along some rivers in order to produce hydroelectric power and to offer recreation in the lakes that form behind the dams.  

· Lakes, rivers, and the ocean contain sources of food and minerals.

· Earth is 71% water with 3% freshwater.  Since much of the freshwater is in the form of ice, very little is left as “usable” freshwater for humans. 
It is not essential for students to know the development of river systems or the features that form along river systems. Students do not need to know about springs, geysers, or the different types of wells or how they function to provide water. Karst topography and the formation of deposits in caves or sinkholes are also not necessary. Glaciers, their movement and deposits, are not part of this indicator.

Assessment Guidelines:

The objective of this indicator is to summarize how the location and movement of water on Earth’s surface are important to ecosystems and human activities; therefore, the primary focus of assessment should be to generalize major points about groundwater and surface-water and their importance to ecosystems and human activities. However, appropriate assessments should also require students to compare groundwater and surface water; interpret a diagram of groundwater zones; illustrate a drainage basin on a map; or exemplify ways that humans use water. 
Teaching Indicator 7-4.5: Lesson A - Ecology- The Biotic and Abiotic Environment: Water and Ecosystems – “Watersheds”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. Topographic and Elevation maps of South Carolina can be obtained through SCMAPS (http://www.ces.clemson.edu/scmaps/Pages/State/State.htm), the South Carolina Department of Natural Resources, The South Carolina Geologic Survey, or your local County Soil and Water Conservation District.
Misconceptions: Students may not understand that where ever they are, they are in a watershed. They do not have to be near a river or stream. A watershed is an area of land that drains all the streams and rainfall to a common outlet such as the outflow of a reservoir, mouth of a bay, or any point along a stream channel. The word watershed is sometimes used interchangeably with drainage basin or catchment. Ridges and hills that separate two watersheds are called the drainage divide. The watershed consists of surface water--lakes, streams, reservoirs, and wetlands--and all the underlying ground water. Larger watersheds contain many smaller watersheds. It all depends on the outflow point; all of the land that drains water to the outflow point is the watershed for that outflow location. Watersheds are important because the streamflow and the water quality of a river are affected by things, human-induced or not, happening in the land area "above" the river-outflow point.
Safety Note: Students should follow all classroom safety procedures. 
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 
· Large pad of chart paper

· Two colors of sticky dots or Post-It Notes

· Erasable overhead markers

· Topographic and elevation maps of South Carolina (SCMAPS or online resources from the SC Department of Natural Resources and South Carolina Geologic Survey)

· Elevation Map of SC handout (attached)

· Transparencies of South Carolina Rivers map (attached)

Focus Question:

What is a watershed and why are they important to ecosystems?

Engage:

1. Four Corners (Note: This protocol works best in a classroom where the environment is comfortable enough for students to express their ideas and thoughts without the risk of negative feedback or being influenced by other’s thoughts. An alternative is to have the statements on paper, with agree or disagree beside each statement. During whole class dialogue, students may raise their hands if they agree or disagree with each statement. A student who agrees may volunteer to state their reasoning and a student who disagrees may do the same.)
a. Write the following statements on 4 separate pieces of chart paper (one statement per chart) Answers are given for teacher information and should not be posted. Answers are from the USGS Education Publication “What is Groundwater?” http://pubs.usgs.gov/of/1993/ofr93-643/
i. Poster one: “We can run out of groundwater.” (Answer: We can run out of ground water if more water is discharged than recharged. For example, during periods of dry weather, recharge to the aquifers decreases. If too much ground water is pumped during these times, the water table can fall and wells may go dry.)
ii. Poster two: “More than 50 percent of the people in the United States, including almost everyone who lives in rural areas, use ground water for drinking and other household uses.” (Answer: True. Ground water is also used in some way by about 75 percent of cities and by many factories. The largest use of ground water is to irrigate crops.)
iii. Poster three: “Although water is abundant on a global scale, more than 99% is unavailable for our use.” (Answer: True. We have 1% of surface water for use. That is why it is important to conserve water and be careful of pollutants.)
iv. Poster four: “Surface streams do not have an effect on the groundwater table.” (Answer: False. Streams, located above the groundwater table, flow in direct response to precipitation. Water percolates down to the water table, forming a recharge mound.)
b. Post in 4 areas around the room where there is ample room for students to gather at each chart.

c. Give students two different colored sticky dots or Post-It Notes. One color should represent “Agree” while the other will represent “Disagree”.
d. Have students number off 1-4. The “1’s” will go to Poster One, the “2’s” to Poster Two, and so on.

e. Allow students to move to their numbered poster. When they arrive, they should place a sticky dot (or Post-It) which represents if they agree or disagree with the statement.

f. When all sticky dots have been placed, the student groups at each poster will share “round robin”, in alphabetical order by first name, their answer relating why they agree or disagree.
g. The groups should choose one spokesperson that will share the groups’ thoughts or ideas about the statement.

h. After groups share out, students should return to their seats and write one question they may have in their notebooks.
2. Explain to students that water, in addition to soil, is one of the most important abiotic factors in an ecosystem. Pose the question: What happens to rain when it falls?
(Based on student responses to poster statements, a review of the water cycle (hydrologic cycle) may be needed before continuing with the lesson. Show students a diagram of the water cycle (hydrologic cycle) and review how water moves through this cycle. (See attached diagram)
Explore:

1. Give pairs of students an elevation map of South Carolina. (SCMAPS Base/Elevation Map) and/or a copy of the attached elevation map. Have students make observations and then infer where rivers may be found based on the map data.
3. Hand each group a transparency of the South Carolina Rivers Map. Have them place the transparency on top of the elevation map. Have students trace a river system with an overhead marker. Ask students to share their original inferences. What is the relationship between elevation and where rivers are located?
4. Introduce the term watershed- An area that is drained by a river and all the streams that empty into it, the tributaries, is called a drainage basin or watershed.  A divide is the high ground between two drainage basins. 
5. On the transparency, let students trace the nearest watershed. (If there is access to the SCMAPS Base Map students can also trace all the tributaries that drain into the nearest river system) 
Explain:
1. In whole group dialogue, ask students: What makes up a watershed?  How are all of South Carolina’s river-watersheds interconnected?  How can one watershed affect another watershed?

2. Have students relate the features they are familiar with (dams, lakes, ponds, parks) that are located in their watershed. What human activities may occur here? What are some other unique characteristics of this ecosystem? What would happen to this ecosystem during a drought? Flood? An incident where a pollutant was accidentally introduced? 
Extend:

1. O-W-L 
a. In student notebooks and as an Exit Slip, have students respond to the following:

i. What I Observed today…

ii. What I still Wonder about… (Remind students to return to their question generated in the Engage protocol. If this question was answered, then they should generate a new question.)

iii. This is what I Learned today…
2. Students may wish to visit the South Carolina Water Science website for Real-Time data from the Stream Flow, Ground Water and Water Quality monitoring stations across South Carolina at http://sc.water.usgs.gov/ (see attached map)
Teaching Indicator 7-4.5: Lesson B- Ecology- The Biotic and Abiotic Environment: Water and Ecosystems – “Watersheds”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. Topographic and Elevation maps of South Carolina can be obtained through SCMAPS (http://www.ces.clemson.edu/scmaps/Pages/State/State.htm), the South Carolina Department of Natural Resources, The South Carolina Geologic Survey, or your local County Soil and Water Conservation District.
Misconceptions: See Lesson 7-4.5 A. 

Using models: Models are important and useful tools in science education. It is important to understand the limitation of models. Before using a model, talk to your students about the usefulness of models, but also the limitation of models. Encourage them to come up with examples. “Models can easily be misused. In fact, a frequent cause of students’ science misconceptions is confusion between characteristics of a model and the characteristics of the real thing it represents. Four questions, used routinely during instruction, can help prevent these misconceptions:

· How does this model work the same as what it represents?

· How does this model work differently from what it represents?

· What are the strengths of this model? The weaknesses?

· How does this model compare and contrast with what it represents?”*

(*From Understanding Models in the Earth and Space Science – Steven W. Gilbert and Shirley Watt Ireton - 2003 NSTA Press)
Safety Note: Students should follow all school safety procedures when working with water and earth materials.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 

· Non-latex gloves

· Stream Tables, 1 per group of 4 students (or large disposable baking trays)
· Sand, 2-3 pounds per group (purchased from a home improvement center)
· 2 liter soda bottles, clean (for water)
· Small watering can (see Lesson 7-4.4)

· A block of wood, 3-5 cm in height

· Topographic and elevation maps of South Carolina (SCMAPS or online resources from the SC Department of Natural Resources and South Carolina Geologic Survey) or a SC State Road Map
· Digital camera (optional)

· Toothpicks or popsicle sticks (optional)

· Cotton ball saturated with red dye (optional)

Focus Question:

What is a watershed and why are they important to ecosystems?

Engage:

1. Allow time for students to share their O-W-L responses from Lesson 7-4.5 A in small group or whole class dialogue. Answer questions or address misconceptions students may have.
2. Ask students to share their concepts of a watershed. 
3. Refer back to elevation and river maps from Lesson 7-4.5 A. Emphasize that there are all scales of watersheds form tiny tributaries to total river systems like the Santee River watershed which includes the Saluda, Broad, Catawba, Wateree, Congaree, and Santee Rivers. With a marker, trace this watershed on a SCMAPS Base Map or a SC State Road Map. The Santee watershed incorporates 26 watersheds and 2.9 million acres within the state of SC. http://www.scdhec.gov/environment/water/shed/santee_main.htm) 
4. With two student volunteers facing each other, have them extend their hands, palm-upward, and illustrate two watersheds joined at a common ridge. Introduce the notion of the ridgeline being the border between two designated watersheds.
5. Using the elevation and rivers maps, choose a South Carolina drainage system and demonstrate how the boundaries of a watershed can be determined by tracing the ridgelines between adjacent watersheds.
Explore:
1. Give each group of 4 a stream table (or large baking tray), sand, 2 liters of water, and a watering can. 
2. Wearing non-latex gloves, have students mound the sand into two ridges with a valley in between that could contain a stream. The ridges should go from one end of the stream table to about two-thirds down.
3. Prop the end of the stream table with the mounded sand (or tray) on an object that will raise it 3-5 cm. (a block of wood)

4. Sprinkle the hills with water to show that the runoff goes into the stream.  This illustrates that the watershed is the land that collects the water from rainfall, with the stream being the overflow.  Also observe the amount of soil that runs off the hills during the rainfall.
5. Lay the stream table flat. Ask students what happens to the water? Have them dig a small hole into the sand near the “stream”. They should be able to see the “groundwater” level.

Explain: 
1. Students should sketch the watershed in the stream table in their notebooks, labeling the features such as the ridge, streams or surface water. (Optional: Take a photo with a digital camera. Print out enough copies for each student to glue into their notebooks. Students should then label the watershed features.)
2. In small groups, have students describe any changes that would occur in the watershed ecosystem as a result of human activities? Refer to Lesson         7-4.3 B.  What would happen to these watershed ecosystems if there were a wildfire? Flood? Landslide?

3. Ask students to refer back to the O-W-L entry from Lesson 7-4.5 A. What new learning will they write? What new questions might they have?

4. Allow time for students to share with the whole group.
Extend:
1. Investigate changes in the ecosystem by placing toothpicks at the edge of the “stream” and observing the erosion taking place.

2. A further investigation could include providing different types of soils from Lesson 7-4.4. Let students discover that different types of soil have differing capacities to retain water.
3. Have students investigate the effects of a dam on the “stream” 
4. Ask students what might happen if a pollutant is added to the ecosystem? To illustrate, place a cotton ball saturated with red dye on top of one of the ridges. Students should note where the pollutant travels.
The Water Cycle

http://ga.water.usgs.gov/edu/watercycle.html
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A quick summary of the water cycle

Where does all the Earth’s water come from? Primordial Earth was an incandescent globe made of magma, but all magmas contain water. Water set free by magma began to cool down the Earth’s atmosphere, until it could stay on the surface as a liquid. Volcanic activity kept and still keeps introducing water in the atmosphere, thus increasing the surface- and ground-water volume of the Earth.

The water cycle has no starting point. But, we'll begin in the oceans, since that is where most of Earth's water exists. The sun, which drives the water cycle, heats water in the oceans. Some of it evaporates as vapor into the air. Ice and snow can sublimate directly into water vapor. Rising air currents take the vapor up into the atmosphere, along with water from evapotranspiration, which is water transpired from plants and evaporated from the soil. The vapor rises into the air where cooler temperatures cause it to condense into clouds. Air currents move clouds around the globe; cloud particles collide, grow, and fall out of the sky as precipitation. Some precipitation falls as snow and can accumulate as ice caps and glaciers, which can store frozen water for thousands of years. Snowpacks in warmer climates often thaw and melt when spring arrives, and the melted water flows overland as snowmelt. 

Most precipitation falls back into the oceans or onto land, where, due to gravity, the precipitation flows over the ground as surface runoff. A portion of runoff enters rivers in valleys in the landscape, with streamflow moving water towards the oceans. Runoff, and ground-water seepage, accumulate and are stored as freshwater in lakes. Not all runoff flows into rivers, though. Much of it soaks into the ground as infiltration. Some water infiltrates deep into the ground and replenishes aquifers (saturated subsurface rock), which store huge amounts of freshwater for long periods of time. Some infiltration stays close to the land surface and can seep back into surface-water bodies (and the ocean) as groundwater discharge, and some ground water finds openings in the land surface and emerges as freshwater springs. Over time, though, all of this water keeps moving, some to reenter the ocean.
Real Time Streamflow Map of South Carolina

http://sc.water.usgs.gov/
Based on data from water monitoring stations throughout South Carolina
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South Carolina Elevation Map
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South Carolina Rivers Map
[image: image5.png]Port Royal Sound
0 SOKM 50 Miles © geology.com




Standard 7-4: The student will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment. 





Indicator 7-4.5: Summarize how the location and movement of water on Earth’s surface through groundwater zones and surface-water drainage basins, called watersheds, are important to ecosystems and to human activities.	
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