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Soil Formation  

Grade Three
Lesson Summary

When to use this lesson

Use this in the fall when the class is learning about soil in the classroom.
Objective

Students learn that soil forms over time from the weathering and erosion of rock and the decay of plants and animals.

Materials

5 mason jars with lids

5 trowels

5 flat-bottom, paper coffee filters (not the cone-shaped variety which tends to rip along the bottom seam)

5 dry measuring cups like ¼ cup, 1/3 cup, ½ cup

5 liquid measuring cups

5 small buckets to collect soil samples, each from a different location (e.g., path, garden, trail, bare area in grass)

5 small buckets filled with water 

5 permanent markers

For follow up class:

Rulers for follow up analysis

Worksheet for each student

Pencil for each student

Estimated Duration  

30 minutes on the first day, 15 to 20 minutes for observation one week later, allowing time for a quick outside activity (seed collecting)

Ohio Standards Connections

Science – Earth and Space

· Earth Systems C3:  Describe that smaller rocks come from the breakdown of larger rocks through the actions of plants and weather.

· Earth Systems C4:  Observe and describe the composition of soil.

· Earth Systems C5:  Investigate the properties of soil (e.g., color texture, capacity to retain water, ability to support plant growth).

· Earth Systems C6:  Investigate that soils are often found in layers and can be different from place to place. 
Science – Scientific Inquiry
· Doing Scientific Inquiry A1:  Select the appropriate tools and use relevant safety procedures to measure and record length and weight in metric and English units.

· Doing Scientific Inquiry B2:  Discuss observation and measurement made by other people.

· Doing Scientific Inquiry B6:  Communicate scientific finding to others through a variety of methods (e.g., pictures, written, oral, and recorded observations).
Mathematics – Measurement
· Use Measurement Techniques and Tools D4:  Use appropriate measurement tools and techniques to construct a figure or approximate an amount of specified length, weight, or volume.

Background Information
· Take about 10 minutes to discuss background information.  Why do we care about soil quality?  Soil is the foundation of our food system.  More water is retained by healthier soils.  
· What is soil?  Soil is the naturally occurring, loose materials at the surface of the earth.  Soil is capable of supporting plant and animal life.  Soil has living and non-living parts.  The non-living part consists of minerals from rocks and nutrients from dead plants and animals.  The living part of soil has microscopic organisms.  One teaspoon of soil can have billions of microscopic organisms.
· How is soil formed?  The mineral part of soil comes from the weathering of hard rock at the earth’s surface.  It takes from 100 to 20,000 years to make an inch of topsoil.  An average soil is made up of approximately 45 percent mineral content by volume and many soil properties relate to the relative abundance of mineral grains present.  
· There are two types of weathering.  Physical weathering, or erosion, is the breakdown of solid rock by wind, water, and ice into boulders, stones, sand grains, and smaller particles by cracking, crushing and rubbing forces.  Chemical weathering is a change in the chemical composition of the original rock from heat or pressure.  

· What is the relationship between plants, animals, and soil?  
· What is soil texture?  Texture is the “feel” of soil when you rub it between your fingers.  It is an essentially permanent feature which results form the distribution of various sized mineral particles.  Gravel, sand, silt, and clay are the general terms used to classify mineral particles according to their size.

· Gravel is the largest particle of soil and can be seen with the unaided eye.  They look like small, smooth rocks.  Their large size and uneven surfaces create large pore spaces.  Since the pieces are heavy, gravel is sometimes to cover soil in order to keep our weeds.
· Sand particles are next in size and feel gritty when rubbed between the fingers.  Sand can be seen with the unaided eye.  Their size and uneven surfaces create pore spaces in the soil.  Water and nutrients drain quickly through sand.

· Silt particles are too small to be seen individually with the unaided eye, but are visible under an ordinary light microscope.  When rubbed between the fingers, silt feels powdery like flour.

· Clay particles are the smallest soil particles and cannot be seen individually with the unaided eye.  Clay particles hold water the easiest and act as storage sites of moisture and plant nutrients.  Clay helps support plant roots and the plant.  Too much clay provides little pore space for water, air, plant roots, or organisms, and produces sticky soil when wet and very hard soil when dry.  The result is poor drainage, poor germination, and poor plant growth.  Heavy clay soil is slow to warm in the spring.
· Organic matter, which normally ranges from 1-5 percent by volume in an average soil, is derived mainly from dead plants and animal remains that are decomposed by fungus, bacteria, and invertebrates.  Organic matter is the major source of nutrients for plants and organisms.  Completely decomposed organic matter is humus.  It is dark and crumbly, retains moisture, provides good drainage, and has pore spaces.  It also helps soil hold water, and keeps the soil loose so that roots can find room to grow and organisms can breathe.  
· Loam is the name given to soils that have the ideal mix of sand, silt, and clay along with lots of humus.  Loam contains more silt or sand than clay.
· Soil has spaces for liquids and gases.  Approximately one-half the volume of most soils is made up of pore space, which is open space in the soil to hold liquids and gases.  Pore space is needed to hold water.  Water is absorbed by soil and takes nutrients from minerals and decaying organic matter into plants through roots.  Pore space also contains air.  Soil organisms take in oxygen to live and give off carbon dioxide, and plants take in carbon dioxide from the air to produce the plant’s food and give off oxygen.  

Activity

· In advance, fill 5 small buckets with water.

· Divide the class into 5 different teams.  
· Each group receives one jar, one small bucket, one trowel, and one filter.

· Have each group collect soil samples.  Each member of the group may add one scoop to their bucket.  Each group will collect from a different location (e.g., path, garden, trail edge, bare grassy area).  Discuss the soil samples and how to detect mixes by using touch, sight, and smell.  Do mixes that are more organic have stronger odors?  What might you predict lighter soil samples to have more of – sand or organic material?  How do the samples feel – dry, wet, crumbly, spongy?
· Assign one student to label the lid of the jar to indicate the location of their soil sample.  This student places a coffee filter over the jar, and folds the edges over the lip of the jar.  The student must hold the filter firmly in place.
· Assign another student the task of adding soil to the filter using the dry measure.  Have them try to add one cup to the filter.  How often will the dry measuring cup need to be filled to reach one cup?
· Assign one student the task of pouring one cup of water from the liquid measuring cup slowly into the filled filter.  The rest of the group should watch to see how quickly the water drips through the sample.  Take turns by having one group do this at a time so the entire class can watch the drainage of each sample. 

· ASK:  Why do you think some soils drain faster than others do?  Discuss items that drain fast to help the students find the answer – sand, colander, closed hand vs. spread fingers.  Spaces allow for faster drainage.  Can you make any predictions about the soil components based on the drainage speed?  Do you think any have more sand or clay than others do do?  For example, soils with a high content of gravel (the largest soil particle) will drain faster than those with a high mineral content of clay (the smallest particles.)

· Let the water drain out completely and tell the students to use the same soil as they conduct the next test.  More soil should be added so the jar is half full.
· To understand that soils are made up of different-sized particles and that the proportion of these particles affects how water drains through different soils, have a student in the group who has not had a job fill the mason jar nearly to the top with water.  

· Twist on the lid and make sure it’s on tight.  

· Have students take turns to shake each jar, and then place the jars upright to let them settle.  
· The students take the jars back to the classroom to observe the results one week later.

· The following week have students observe, measure, and sketch the layers that settled out.  

One Week Later

· What to expect:  Soil from different locations has different mixes of mineral content.  The layering will differ by location.  Sand will settle quickly to the bottom.  Silt will take longer to settle on top of the sand layer.  Clay will take the longest to settle and some clay particles will not settle.  Cloudy water indicates suspended clay particles.  
· Possible Discussion Questions

· Are all soils made of the same things?  How are they the same or different?  What is in the layers?
· How do the samples from different locations compare?  Would you have learned as much about soil if all groups collected samples from one location?  Why?

· What kind of soil mix would be best for a sports field?  Why?

· What would happen if our gardens had a lot of clay or a lot of sand?

· How does the mix affect plants and animals?
Save some time at the end to take your class outside to collect seeds.

Materials

Scissors for each student

Pencils for the students to write the name of the seeds on the envelopes

One envelope for each student to take a seed type home

Take various examples of seeds and pods to show the class.  
Laminated pictures of the flower, seed pod, and seeds to collect
Types of flower seeds to collect
Sunflower

Marigold

Zinnia

Orange cosmos 
Pink and white cosmos
Balloon flower

Calendula 

· In advance, collect a folder from the barn that contains photos of the seeds students should collect and cards you can use to label examples of the plants from which to collect. 
· In the area you plan to have the students collect pods, mark some examples of the plants that will be used by inserting a card with the plant’s name.  

· Collect samples of the bud, flower, and seedpod from plants the students will harvest.  
· Explain to the students that they will be collecting seeds to take home.  
· Explain to students that you have marked certain types of plants from which to collect seedpods.  Ask them to explain the difference between the bud and the pod.  Pods are dry and brown with no petals or dried petals.  

· Give each student an envelope to collect 2 pods that the student can take home.  Students seal and label their envelopes.  Help with labeling.  

Soil Simulation If You’re Inside
Materials
Gravel or marbles

Sand, sugar, or salt

Flour

Baking mix or damp flour

Leaves 

Paper plates

Modeling clay, optional
Activity
· Draw from the background information to discuss why soil is important, the relationship between plants, animals, and soil, living and non-living parts of soil, mineral and organic parts of soil and the processes that make them.

· Pass out a paper plate to each group of students.  Explain that the paper plate will be used to observe the mineral (rock) components of soil using items with similar properties.  With each step, the items should remain separate on the plate, and students will share the plate to feel the texture of the items.

· Draw on the background information to introduce each item and compare it to a soil part.  Start with the largest pieces and continue to the smallest – gravel (or marbles), sand (or sugar or salt), silt (flour), clay (baking mix or damp flour).

· As part of your discussion, highlight the individual properties of each.  At the end, mix them together and discuss the change – still have pore spaces, but not as large, have added in components to allow room for plant growth and water absorption/retention.
Sources
· “The Nature of Soil”, Federation of Ontario Naturalists Soil and Water Conservation Society.

· Grow Lab:  Activities for Growing Minds by National Gardening Association.  Burlington, Vermont:  National Gardening Association, 1990.
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Soil Formation – Grade Three
Today we discussed the parts of soil and how soil is made.  We learned that soil has mineral and organic matter and set up an experiment to observe the different components of soil.  Ask your child what the best soil for plants contains.  Email Granny to join our class for our next gardening experience!
Name:  _______________________________ Where did you get your sample?  _________________
Draw a picture of the contents of your jar.  Record the depth of the layers.



	Total depth of soil:


	Total depth of sand:

	Total depth of silt:


	Total depth of clay:
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Seed Collecting – Grade Three
Today we collected seedpods from garden flowers.  Caring for the seeds your student brought home:
· Store the seeds in the paper envelope.  This will allow the pods and seeds to dry completely and not become moldy.  Do not store seeds in plastic bags.

· Place the paper envelope in a safe place for the winter.

· Save your seeds to plant in the spring.  Plant the seeds in May.

Email Granny to join our class for our next garden experience!

Collecting Marigold Seeds
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