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Themes:  Systems
5E Lesson (Grades 4-8)
Objectives:

The students will...

1. identify components of soil and how these components determine its function

2. explain how different soil types determine the characteristics of ecosystems

3. predict the influence of soils on water filtration and on human use of an area.

TEKS 4.11 A

The student knows that the natural world includes earth materials and objects in the sky. The student is expected to: 

(A)  Test properties of soils including texture, capacity to retain water, and ability to support life.
Engage
Read Diary of a Worm by Doreen Cronin

Explore
Soil Stories (Lesson 70) from Project Learning Tree, pgs. 252-255.
Students often wonder shy certain plants grow in some places and not in others.  Climatic factors such as temperature, moisture, and sunlight keep palm trees in Florida and fir trees in Oregon, but subtle differences in soil allow an oak to compete more successfully in one area and a maple in another.  In this activity students will explore difference in soil types.

Materials: (per team)  

I beaker

1 graduated cylinder

100 ml of dry soil
Water

Paper plates

Magnifying glass/Jeweler’s Loup

Procedure

Students will…
1. Pour out a small amount of soil onto their paper plate.  They will look at their soil through the magnifying glass and draw what they see.  They will add to the bottom the following descriptions:

a. Texture

b. Smell

c. Color

2. Measure out 100ml of dry soil. 

3. Weigh the dry soil.
4. Add water to the soil until the water level is 5 cm above the soil.

5. Shake the container vigorously and allow the soil to settle for approx. 1 hour.

6. Draw under their first drawing what different layers are in the jar after the water was added and the mixture was shaken and settled.
7. Write a paragraph about what happened to their soil when the water was added and what they found.
8. Recorder/Reporter will present the group’s findings to the class.

Describe where the soil is from.  (Students can draw or use words to answer)

1. Where was your soil site?

2. What was growing on this site?

3. Was it level or on a slope?

4. What other things did you notice?

Addition questions to be answered by the students during their explore activity.

Describe the soil.

1. What color is it?

2. How does it smell?

3. How does it feel?  

4. What do the largest soil particles look like?

5. How does your sample compare to the other soil samples?

Describe the air space.

1. How much does the container with 100 ml of soil weigh?

2. How much does the container with water to the top of the soil weigh?

3. What is the weight of the water added to the container?

4. What is the volume of air in the soil sample?

5. Which soil has the greatest amount of air space?

Describe what is in the soil.

1. What are the components of your soil sample after they have settled in the jar?  

Explain
(Students will use the Crossword puzzle while completing the web activity.  See attached sheet.)

Computer Lab experience:

www.discoverschool.com
http://school.discovery.com/schooladventures/soil/name_soil.html
Ground level: Plants grow and animals live here. A thick cover of plants can keep the soil cool and keep it from drying out. Decomposers recycle dead plants and animals into humus.
Decomposer:  An organism that breaks down dead plant and animal organic matter. Most decomposers are bacteria and other fungi. 

Humus: The matter left over after all the nutrients and minerals are gone from dead plant and animal matter. 

Topsoil: Plants grow and animals live on top of the soil. This is sometimes called the organic layer. A thick cover of plants can keep the soil cool and keep it from drying out. Decomposers recycle dead plants and animals into humus.
Subsoil: This is a mix of mineral particles and some humus near the top. Subsoil is very low in organic matter compared to the topsoil. This is the layer where most of the soil's nutrients are found. Deep plant roots come here looking for water. Clays and minerals released up above often stick here as water drains down. 
Organic Matter: All of the matter in the soil that first came from living things—plants, animals, fungi, and protozoa
Soil Horizon:  A layer of the soil made of the same kind of material
Weathered parent material: This horizon can be very deep. There's no organic matter here at all. We're out of reach of all living and dead organisms down here. It's all rock particles, full of minerals. 

The entire soil profile used to look like this all the way to the surface. Physical weathering broke the parent material up into small pieces. Don't be fooled! This layer may contain rock particles that are different from the bedrock below. A river or a glacier might have brought it from somewhere else. 

Bedrock: We finally found solid rock! The bedrock formed before the soil above it. It will wait here until erosion or an earthquake exposes it to the surface. Then some of it will be weathered to become the next batch of parent material. The soil-making process will start all over again.
Soil:  the foundation for life on Earth and is the mixture of mineral, organic material (living organisms and decomposing organic material), moisture and air spaces.
Loam:  term used to describe the perfect combination of all the components in soil.

Important aspects of soil:
Ratio of the materials is important why?

1. Responsible for how well soil can sustain plant growth and withstand erosion.

2. Allows for growth of certain plants.

3. Whether soil can support development.

Elaborate
Question:  What is the relationship between the type of soil and the amount of water absorbed?
Independent Variable _____________________________

Dependent Variable ______________________________

Hypothesis: I predict…

Procedure:
The students will…

1. Place 100 ml of soil each cup.

2. Add 25ml of water to each cup.

3. Record the amount of water collected.

4. Subtract amount collected from the amount added to find the amount absorbed by the soil.

5. Repeat with each soil type.

Materials:

Soil samples (3 different types.)
Water

Beaker

Cups with small holes in the bottom
Collection cup


Data Table


	Type of Soil
	Amount of Water 

Added
	Amount of  Water Collected
	Amount of Water 

Absorbed

	Soil #1
	
	
	

	Soil #2
	
	
	

	Soil #3
	
	
	

	
	
	
	


Graph
(Plot the Data on a graph.)
Results
(Students should explain what the data plotted on the graph means.)
1. ________________________________________________________________________________________________________________________________________________________________________________________________
2. ________________________________________________________________________________________________________________________________________________________________________________________________
3. ________________________________________________________________________________________________________________________________________________________________________________________________
Conclusions
(Students should summarize what the entire experiment is about and include the question, hypothesis and findings.)
1. ________________________________________________________________________________________________________________________________________________________________________________________________.

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

Questions to be used during the Elaborate
Recall

1. What are the colors of your soil?
2. What does your soil feel like?
3. How much water did you add to the soil in the beginning?

4. Which soil has the most organic material in it?

Data Gathering

1. What is happening to the soil when you add water?

2. Does the water go through all the soil samples quickly?  Why do you think that happens?

3. Which soil is draining fastest?

Data Processing
1. What is causing the water to slow down when draining?

2. What would happen if we used different liquid, perhaps salt water?  
Evaluating
1. Which soil absorbed the most water? 

2. Which soil would a plant that requires lots of water grow best in?

Evaluate
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Soil Profile Replica
This activity reinforces order in which soil is formed. Students will demonstrate knowledge of what constitutes a soil profile by creating a diorama or an illustration depicting the levels of soil.  Students will need their field notes or access to The Dirt on Soil.
Split your class into groups. Have them review their notes and plan what needs to go into each layer. Once they have a plan, allow them to swing into action building or drawing their replica. After a set period of time but before they're finished, call the groups together with their plans and discuss what they've put into their replicas. Check that everyone has the correct information. 
Great Website with fun soil activities
1. Making Soil Crayons

2. Painting with Soil

http://soils.usda.gov/education/resources/k_12/lessons/index.html
