SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  7th Grade                            

	Recommended  Days of Instruction:  1 day plus 10 min per day for 4-5 weeks
	(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.

	Effects of Soil Quality on Ecosystem

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.4 Explain the effects of soil quality on the characteristics of an ecosystem.


	SC Science Standards Support Guide

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

Suggested SC Streamline: 

“Abiotic Factor Three: Soil” (01:58)
ETV Streamline SC

http://etv.streamlinesc.org

	See Module 7-4.4

Teaching the Lesson 7-4.4

Effects of Soil on Ecosystem s- “How does your garden grow?””

	From SC Science Support Document: 
The objective of this indicator is to explain the effects of soil quality on the characteristics of an ecosystem; therefore, the primary focus of assessment should be to construct a cause-and-effect model of properties of soil quality and how the ecosystem is enhanced by those qualities or how the ecosystem changes should a quality or several qualities change.  


	Module 7-4.4 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.4 Explain the effects of soil quality on the characteristics of an ecosystem.


	
	
	However, appropriate assessments should also require students to illustrate a soil horizon using words, pictures or diagrams; identify the component parts of soil; infer the soil qualities that affect the amount of water soil can hold; infer what might happen to an ecosystem should a particular soil quality change; classify by sequencing soil particle sizes; identify a method for observing or measuring a soil quality; or recognize a soil quality based on its description.




Seventh Grade
Science

Module 

7-4.4
Ecology: The Biotic and Abiotic Environment
Lesson A
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From the South Carolina Science Support Documents:

Indicator 7-4.4: Explain the effects of soil quality on the characteristics of an ecosystem.
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.7-B )
Previous/Future Knowledge: 

In 1st grade (1-4.3), students recognized the composition of Earth including rocks, sand, soil, and water).  In 3rd grade (3-3.1), students classified soils (including humus, clay, sand, and silt) on the basis of their properties.  The properties of soil quality are new material for this grade.  
It is essential for students to know that soil is one of the most valuable abiotic factors in an ecosystem because everything that lives on land depends directly or indirectly on soil.  

· This will have an effect on the types of plants that can grow in an ecosystem, which directly impacts the types of other organisms that can survive there.  
· Should soil quality change in any of its properties, the ecosystem (including life forms) will also change.

Soil quality is based on properties that can be observed such as soil profile, composition, texture, or particle size. 

Soil profile 


· Soils form in layers, or horizons, and all the layers make up the soil profile.  

· A mature soil profile consists of three layers – topsoil, subsoil, and parent material above bedrock. 

· Topsoil that is nutrient rich, containing a mixture of humus, clay, and minerals, is most suitable for plant growth.  

· Most animals live in the topsoil horizon.

Composition


· Soil is a mixture of rock particles, minerals, decayed organic material, air, and water.  

· The decayed organic matter in soil is humus.  

· The sand, silt, and clay portion of soil comes from weathered bedrock material.  

· The combination of these materials in soil determines the soil type and affects the types of plants that can grow in it or animals that can live in it.  

· Factors that may affect soil type are the types of plants, climate, time, and slope of the land.

Texture


· Soil texture depends on the size of individual soil particles and is determined by the relative proportions of particle sizes that make up the soil.  

· Texture names may include loam, sandy clay loam, silt loam, or clay depending upon the percent of sand, silt, and clay in the soil sample. 

· The texture affects the amount of water that can be absorbed for use by plants and animals. 

Particle size


· Soil particles are classified by size ranging from coarse sand to very fine sand to silt, and finally to the smallest particle, clay.  

· Soil particles that are larger than 2mm are called gravel. 

· Particle size also affects the amount of water that can be absorbed and used by plants and animals. 

Soil quality is also based on properties that can be measured, such as permeability and pH. 

Permeability


· Soil particles have open spaces (pores) between them that let water flow through.  

· How freely that water flows is the permeability of the soil.  

· The closer the particles pack together because of particle size, the less permeable the soil is.  

· Measuring permeability involves calculating the rate of drainage.

pH


· Soils can be basic or acidic and usually measure 4-10 on the pH scale.  

· Indicators can be used to measure the pH of soils.  

· Most plants grow best in soils with a pH of between 5 and 7.  

· Regardless of the nutrients present in the soil, if the pH is not suitable those nutrients will be inaccessible to the organisms. 

· Lime is a kind of fertilizer that alters pH and making the soil nutrients more accessible. 
It is not essential for students to measure soil temperature or moisture content (although these are other factors that influence soil) or the factors that affect soil formation. The specific grain size for soil particle classification is not essential. Students do not need to identify or evaluate conservation methods to protect soils but a discussion on this topic may be appropriate to emphasize the importance of soil.

Assessment Guidelines:

The objective of this indicator is to explain the effects of soil quality on the characteristics of an ecosystem; therefore, the primary focus of assessment should be to construct a cause-and-effect model of properties of soil quality and how the ecosystem is enhanced by those qualities or how the ecosystem changes should a quality or several qualities change. However, appropriate assessments should also require students to illustrate a soil horizon using words, pictures or diagrams; identify the component parts of soil; infer the soil qualities that affect the amount of water soil can hold; infer what might happen to an ecosystem should a particular soil quality change; classify by sequencing soil particle sizes; identify a method for observing or measuring a soil quality; or recognize a soil quality based on its description.

Teaching Indicator 7-4.4: Lesson A: Ecology: The Biotic and Abiotic Environment: Affects of Soil Quality on Ecosystems – “How does your garden grow?”

Instructional Considerations:

Explain to students that soil is one of the most valuable abiotic factors in an ecosystem because everything that lives on land depends directly or indirectly on soil.  

· This will have an effect on the types of plants that can grow in an ecosystem, which directly impacts the types of other organisms that can survive there.  
· Should soil quality change in any of its properties, the ecosystem (including life forms) will also change.

Soil quality is based on properties that can be observed such as soil profile, composition, texture, or particle size and properties that can be measured such as permeability and pH.
Providing information on the source of soil will provide prior knowledge/experiences when students investigate rocks and minerals in Eighth grade (8-4.3)

Misconceptions:

Many students do not realize that soil is the thin top layer of the earth's surface, consisting of rock and mineral particles mixed with organic matter. Some soils, depending on location, have rich organic matter, making them better for the growth of vegetation. Soil is formed by weathering of bedrock at and near the Earth’s surface. The types of rocks, and the minerals they are made of, plus the types of organic matter available in the soil creates the soil type of that area. For example, Hawaii’s black sand beaches are the result of weathering and erosion of the basalt and other igneous rocks in the region. It can take from a few hundred years to several thousand years for a soil to form. 
Safety Note: Follow all classroom/lab safety procedures. If soil samples are brought in by the teacher and/or students, students should wear non-latex gloves at all times. Do not put hands near face.
Lesson time:

Two days (1 day equals 55 minutes) to plan, prepare, and set up the investigation. 10 minutes per day for 4-5 weeks to collect data and make and record observations.
Materials Needed: 
· Teacher prepared watering cans (small cans such as tomato paste cans, pre punched with nail holes in the bottom)

· Small disposable baking trays

· various types of soil with different particle size, composition, or pH (if students bring in soil samples, have them bring it to school in a plastic baggie or plastic covered container labeled with where the soil came from and the kind of place where the sample was taken; field, hilltop, riverbank, forest, etc.) 
· hand lens

· plastic spoons

· pH paper

· small cups

· distilled water

· graduated cylinders
· alfalfa or rye grass seeds, or another type of fast growing grass seed (Note: all students should have the same seeds as a control variable)
· plastic wrap
· Non-latex gloves

· Goggles

· Textbooks or dictionaries

· Sentence strips or chart paper

· Markers

· Making Observations Guide (attached)

· Investigation Planning Guide (attached)

· “How to Test for ….” Cards (attached)

Focus Question:

How does soil quality affect the growth of grass seeds?
Engage:
1. Build prior knowledge of the variety of types of soils by asking students their experiences noticing different types of soil in different locations. For example, what is different from the red clay soil from the Piedmont area of South Carolina to the sandy beaches on the coast? 

2. Share background information on how soil is created. (See Misconceptions)

3. Introduce the terms soil profile, composition, texture, particle size, permeability, pH by posting them on chart paper or the board.

4. In groups of 4-5, assign one word to each group. Provide a sentence strip or chart paper and markers to each group.
5. Using available resources (textbooks, dictionaries, computers with Internet access, etc) each group should: 

a. find the definition of the word as it relates to soil; 

b. provide an illustration of what that word means in relation to soil or soil testing; 

c. write a definition in their own words that a classmate would understand.

6. Have each student group present their “Soil Vocabulary” to the class.

7. Tell student groups that they will now receive two soil samples in which they will be growing seeds. After making observations of their sample, they will choose and identify one testable question they will investigate as they prepare to grow seeds on their soil sample. (Review 7-1.2 if needed)
Explore:
1. Give each student group two differing soil samples (in small cups) and the necessary materials needed to make observations. 

2. Have students make observations of the samples using the Observation Guide (attached). Students should choose one test they can perform on their soil. This will become the basis of their testable question and the independent variable for their investigation. Students may need the How to Test for… cards.
3. Hand out the Investigation Planning Guide (attached) for students to use while planning and carrying out their investigation. Each student should keep this in their science notebooks.
4. Students will follow the Investigation Planning Guide as they generate a testable question to investigate with their soil samples and seeds. The question should include the relationship between the independent (manipulated) and dependent (responding) variable.
a. Examples may include:

i. How does the pH of soil affect the growth of grass seeds? (The pH of the soil is the independent variable, the rate of growth of the grass is the dependent variable)
ii. Will soil with larger particle size promote faster growth of grass seeds? (The particle size of the soil is the independent variable, the rate of growth of the grass is the dependent variable)
5. Students will now formulate a hypothesis. A hypothesis can also be stated as a cause-and-effect (“If…then,…”) statement. 
6. Have students follow the procedure below as they begin their investigation.

a. Put one soil sample in a baking tray. Put the other sample in another tray. Label the trays with soil type (sandy, clay, high pH, etc.) group member’s names, and the date.
b. The small cans with punched holes will be the watering can. 
Each group should water the soil with a pre-determined amount of water. (Enough to dampen the soil, ie 20 ml)
c. Have students plow the soil with their fingers. 
d. Plant an equal number of seeds in each tray and use a plastic spoon 
to cover the seeds lightly with the soil. 
e. Cover with plastic wrap.
f. Place the trays in an area where all will be receiving an equal amount 
of light and/or heat/air. (Control variable)
7. Observe the seeds for a number of weeks. Continue to water equal amounts for each tray. (This is the control variable.) 
8. Ask students to record when the seeds sprout, how many seeds sprouted, and the height of the sprouts each week.  
9. Have students compile the data in charts and graph the growth of the plants.
Explain:
1. At the end of four or five weeks, ask the students to compare the growth of the seeds in the different types of soil.  Have them form and write conclusions about what soil is best. Ask students to discuss the evidence they have collected that supports their conclusion. 
Extend:
1. Allow students to present their conclusions to the class.

2. Students may want to extend the investigation by generating another testable question.
Your name: ___________

Soil Observation Guide

Soil Sample # __________

Draw a picture of your soil sample.

How does your soil smell? (damp, stale, metallic, )

Texture: What does your soil feel like? (Wet, sandy, gritty, smooth, sticky, dry, slick, silty, clay-like)

Composition: What does your soil look like? (Color, sediments, materials in the soil)

Particle size: What size are most particles in your soil sample? (larger than 2mm, coarse sand, fine sand, silt, clay)

Identify where you think your soil sample came from. What evidence from your observations support your answer?

What is one test or measurement you could perform on your soil sample? (pH, particle size, texture, permeability) See the How to Test for… cards to perform the test.

Investigation Planning Guide

1. Question? ________________________________________

2. Variables:
	Variables

(Fill in the table with the appropriate information from your own investigation.)

	Independent Variable

(What will you be changing in the experiment?  There should be only one item here.)
	Dependent Variable

(What will you be measuring or observing?  There should be only one item here.)
	Controlled Variables (Constants)

(What will you be keeping the same during the experiment?  There may be many items listed here.)

	
	
	


3. Hypothesis:

	Your Hypothesis

	If _(Independent Variable)_   __(describe change)__  then  __(Dependent Variable)_____ will ___(describe effect)__ 

because __(give reason)__.




‘

4. Materials: List the materials you need.  Be specific.  Include dimensions and SI units.
5. Procedure: List all steps taken setting up the investigation.

a. Put one soil sample in a baking tray. Put the other sample in another tray. Label the trays with soil type (sandy, clay, high pH, etc.) group members names, and the date.

b. The small cans with punched holes will be the watering can. Each group should water the soil with a pre-determined amount of water. (Enough to dampen the soil, ie 20 ml)
c. Have students plow the soil with their fingers. 
d. Plant an equal number of seeds in each tray and use a plastic spoon to cover the seeds lightly with the soil. 
e. Cover with plastic wrap.
f. Place the trays in an area where all will be receiving an equal amount of light and/or heat/air. (Control variable)
g. Observe the seeds for a number of weeks. Continue to water equal amounts for each tray. (This is the control variable.) 
h. Record data in data table.
6. Data Collection: Record your data in a data table.

7. Results: (Summarize and state your findings. Do not express your conclusions about the experiment.

8. Conclusions:

a. The data gathered did/did not support my hypothesis that if __(IV)__   __(describe change)__  then  __(DV)__ will ___(describe effect)_.
b. Reasons why my hypothesis was/was not supported.
c. Describe any sources of error.

d. What would you differently in this investigation?

e. How might you take this investigation a step further?
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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 7-4.4: Explain the effects of soil quality on the characteristics of an ecosystem.





Other indicators addressed: 7-1.1 Use appropriate tools and instruments (including a microscope) safely and accurately when conducting a controlled scientific investigation.


7-1.2 Generate questions that can be answered through scientific investigation.


7-1.5: Explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts.


7-1.6 Critique a conclusion drawn from a scientific investigation

















How to Test for pH of Soil


Soils can be basic or acidic and usually measure 4-10 on the pH scale. Most plants grow best in soils with a pH of between 5 and 7.  Regardless of the nutrients present in the soil, if the pH is not suitable those nutrients will be inaccessible to the organisms.





Put a small amount of a soil sample in a cup. 


Add enough distilled water to the cup to form a layer of water above the soil.


Dip the end of the litmus paper into the water for a few seconds.


Compare the color of the litmus paper to the pH chart.








� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/b/b2/PH_scale_2.png" \* MERGEFORMATINET ���








How to Test for Particle Size of Soil


The behavior of water in the ground is influenced by the type of soil present.  Soils are classified according to their particle size as follows: �Michigan Environmental Education Curriculum Groundwater Supply� HYPERLINK "http://techalive.mtu.edu/meec/module06/SoilClassification.htm" �http://techalive.mtu.edu/meec/module06/SoilClassification.htm�





Using your hand lens and a ruler marked with mm, measure several particle sizes of your soil sample.


Determine the average particle size for your sample.








How to Test for Permeability of Soil


Soil particles have open spaces (pores) between them that let water flow through.  How freely that water flows is the permeability of the soil.  The closer the particles pack together because of particle size, the less permeable the soil is.  Measuring permeability involves calculating the rate of drainage.





Materials


Soil sample		Soil Permeability Tool


Stopwatch		Graduated cylinder





Procedure:


Fill the soil permeability tool with 2-3 spoonfuls of the soil sample.


Measure at least 10 ml of water into a graduated cylinder.


Pour the water into the tool and begin timing.


Stop timing when all the water has flowed out of the tool.


The permeability of the soil is the amount of time it took for the measured amount of water to flow through the sample. The less time, the more permeable.








How to Build a Soil Permeability Tool


Materials:


Plastic soda/water bottle (12 oz, 20 oz, or 1 Liter)


Window screening		


ruler (cm)


scissors


permanent marker


waterproof tape





Cut the bottle in half.


Cover and tape the window screening over the inside or outside of the bottle top.


Using a graduated cylinder, measure 10 ml of water and pour it into the bottom half of the bottle (make sure the bottle is resting on a flat surface)


Using a permanent marker and water level as a guide, label the location of the water level 10 ml.


Add another 10 ml of water and label the water level 20 ml.


Repeat several times until you have determined the total value in ml of each mark on the side of the bottle.
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