Lesson Plan – Soil, Water, Air

Grade Three:
Curriculum Connections:  Soils in the Environment
Specific Learning Outcomes:  3-4-06  Describe the effect of water on different soils
3-4-05  Compare the water holding capacity of different soils
Inquiry:   What do living organisms need in order to survive?
                  Where does moisture or water in soil transfer to?

                  What happens when you mix solids and liquids?

Indicators:
Students will learn soil has water content and air space.

Students will sieve their soils and compare soil samples.

Students will weigh their soil samples and make comparisons.

Students will air dry their soil samples.

Students will weigh air dry samples and graph results.  (Bar graph)

Materials:

Fieldwork clothes:  sunglasses, water bottle, notepad, pencil, gloves, hat, and boots

Large spoons, digging tools (trowels)       

Lab scientist clothes: old paint shirt, plastic gloves, safety glasses, pen, and notepad

Large mixing bowl

Weigh scales

Plastic containers

Paper muffin liners or small tin cups

Activity:

· Have students dress up in their fieldwork

· Divide class into small groups.

· Using old spoons or digging tools from home, have groups work in different areas of the school grounds carefully collecting 3 or 4 samples.

· Soil samples can be placed into paper muffin liners, labeled, and then place in plastic containers/cups.

·  Containers should identify sample number (1,2,3,) and location (school bed, backyard, front yard).  Students can draw pictures for words.

· Return to the classroom; replace fieldwork clothes with lab scientist clothes.

· Have students weigh each soil sample and record data (students may draw pictures)  

· Students may move to other groups and record additional, measurements.

· Discuss as a class the components of soil – water and airspace (in between particles of soil there is water and throughout the soil there is pockets of air)

· Explain that these components may vary depending upon the texture of the soil.

· Hypothesize why water or moisture is important for soil.

· Explain that the moisture in the soil provides water to plant roots allowing the plants to grow

· Have students add water to the soil samples.  Record any differences.  

· Give students the opportunity to add moisture to three different types of soil and record observations.  ( sand, silt, clay) 

· Allow soil samples to air dry for 2-3 days.

· Re-weigh soil samples and record any differences on handout sheet

· Have students hypothesize why there might be a weigh difference in the soil

· Explain that the moisture or water in the soil has been evaporated.  As an example, discuss how in a garden plants soak up the moisture from the soil through their roots and transport it to other parts of the plant

· Reinforce the idea that moisture content in soils is essential for plant growth

· Review the idea of water/moisture in nature is important for all living things

· Have students hypothesize how soils receive moisture

Extension:  

Creating Mud Sculptures:

· Combine water and soil collected from school yard in a large mixing bowl

· Have students a create mud house, person, animal, etc. from the mixture

· Reinforce that soil is solid and it can be transformed into a liquid.

· Soil changes back (solidifies) to a solid after air drying.

· Bake a mud cake for the class or plan it as a shared class activity to celebrate the completion of the soil unit  (see recipe)

· Cakes follow the same process from solid to liquid and back to a solid form.

· Have students list other foods, materials that could possibly transform from different states and experiment with their hypothesis.  
Making Mud Cake

You’ll need:
· An oven

· A rectangular cake pan

· Shortening/margarine

· A large mixing bowl

· An electric beater

Ingredients:

· 150 ml cocoa
· 500 ml flour
· 400 ml sugar
· 400ml water
· 150 ml butter
· 3 eggs
· 10 ml instant coffee
· 7 ml baking soda
· 5ml vanilla extract
· 2 ml salt 
Preheat the oven to 350 F.

Grease the pan.

Pour all the ingredients into a bowl.

Beat everything together for 2 minutes.

Pour the mixture into the cake pan.

Bake for 40 minutes.

To make the cake really muddy, spread a chocolate fudge icing all over the top and decorate with green sprinkles for seeds.

Bourgeois, Paulette, The Amazing Dirt Book, Kids Cab Press LTD.  Toronto, 1990.  p.19
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