
Soil and Compost Enrichment Lessons    

 

Introduction:  Thank you for visiting the Washington Youth Garden!  Please use this 

lesson either as a pre-field trip exercise or as a follow-up for your visit to the 

Washington Youth Garden SPROUT program.  

Background information:  Soil is made of a variety of inorganic and organic 

components.  Some inorganic components come from rocks, such as sand (larger 

particles), silt (medium particles), and clay (small particles).  Others inorganic 

compounds include air, water and occasionally heavy metals.  Living organisms and 

dead organisms in the process of decomposition are the primary sources of organic 

material.  Healthy soil for gardening is approximately 50% air and water, 45% inorganic 

material and 5% organic material.  The size of all the particles matters!  If your soil has 

lots of clay, it will become water-logged and plant roots may mold or rot.  Alternately, 

an extremely sandy soil may drain too quickly, washing away nutrients and not 

permitting plants sufficient time to absorb water through their roots.  A soil with too 

little organic material may lack the nutrients necessary for plant growth and require 

chemical fertilizers.  Decomposers, such as worms, certain insects, fungus, and micro-

organisms, turn large organic waste into particles that are an appropriate size and/or 

chemical composition for plant use.  Another interesting fact that may catch students’ 

attention is that there are more living organisms in a teaspoon of soil than there are 

humans on the planet.   Dynamic, living, healthy soil is the foundation for both large 

agriculture (e.g. farms) and small-scale agriculture (e.g. gardens). 

 

 

 



Other helpful resources: 

Growing Healthy Habits Curriculum:  Feed The Soil…and the Soil Will Feed You! (Unit 3, beginning on page 84) is another 

look at soil composition and includes both hands-on and writing activities designed for grades 3-5, but adaptable for a 

number of ages.  For slower connections: http://md.nutrition-ed.org/ 

Build a simple worm bin:  This Washington State University webpage has simple instructions accompanied by 

photographs to help you construct a classroom worm bin.  Order worms online at redwormcomposting.com, 

unclejimswormfarm.com, or at a variety of other online vendors. 

Soil Air – This is one of many activities that can be adapted from the curriculum developed by Utah Agriculture in the 
Classroom. 
1. Ask each student group or pair to place 1 cup of dry soil into a 2-cup container. 
2. Students should slowly pour 1 cup of water into the soil container until the soil is “saturated” or all the dry soil is 
“mud.” While they were pouring the water they should notice the “air bubbles” that are rising to the surface. 
3. Students should measure the amount of water left and subtract it from 1 cup. 
4. Lead students to infer that the amount of water in the soil sample was approximately the amount of air that was 
displaced. As the students added the water to the sample, they should have seen bubbles, until the sample was 
saturated. 
5. Have students compare the amount of water that they were able to pour into their soil samples. There will be 
differences depending on the soil texture and organic matter. 
What is the percentage of air in the soil sample? If they were able to add a 1/4 cup of water, the sample contained 25 
percent air. 
6. Using the components of the soil transparency, and the movable yarn, explain how air and water amounts change. 
 
Soil crayons: Use different colors of soil to make “crayons.” 
 
Living soil powerpoint presentation and script:  This is a photograph heavy resource with a thorough exploration of basic 
soil science.  It may be best used as an extension for older elementary and middle school students or as an introduction 
for high school level students. 
 

Books about soil: 

Diary of a Worm by Doreen Cronin (K-3):  Learn about worm lifestyles from a worm’s comical point of view!  This is a 

great read aloud book, although younger students may miss some of the humor.  Reading level: 2.8  

Compost Stew: An A to Z Recipe for the Earth by Mary McKenna Siddals (K-3): This rhyming read-aloud presents colorful 

collages and a creative list of items you might find add to a compost pile.  Reading level: 1-3 

Dirt by Steve Tomecek (3-5): Led by a star-nosed mole, students will learn about soil composition and formation.  

Reading level: 4.6 

Poop-Eaters: Dung Beetles in the Food Chain by Deirdre A. Prischmann (3-5):  The liberal use of the word “poop” will 

help some readers digest this book about food chains and adaptations.  Reading level: 4.9 

The Dirt on Dirt by Paulette Bougeois (4-8): This little reference book is packed with information and activities.  Reading 

level: 5.6 

A Handful of Dirt by Raymond Bial (4-8): Basic information about soil is illuminated by beautiful photography.  Reading 

level: 7.0 

 

http://md.nutrition-ed.org/tmp/GHH_FINAL_CURRICULUM_FULL_01.pdf
http://md.nutrition-ed.org/
http://whatcom.wsu.edu/ag/compost/easywormbin.htm
http://www.redwormcomposting.com/buy-composting-worms/#red-worms
http://unclejimswormfarm.com/index.php/Live-Worms/View-all-products.html
http://utah.agclassroom.org/files/uploads/estore/unit_dirt.pdf
http://soils.usda.gov/education/resources/lessons/crayons/
http://www.nacdnet.org/resources/presentations/education/


Lesson Plan (9th -12th):  How can I analyze soil quality? 

Materials:  
Samples of very clayey soil (from a path or playground) and healthy loam (from a healthy garden or garden 
store) 
Access to 2 more types of soil 
Spoons or trowels 
Water 
Cups 
Wax paper 
Copies for every student of: Soil Concept Map, Soil Analysis Charts, and Gardening Column handouts 
 
Instructions: 

Hook:  Write the following series of words on the board or say them out loud:  running, couch potato, potato 
chips, apple, fight, hug, fast food, vegetables, organic, pesticide, peace, war, depression, joy, clay, loam.  Have 
students indicate which things they consider healthy and which are unhealthy.  To extend this activity, give 
students an additional 30 seconds to write down as many words as they can think of that they associate with 
the word “healthy.”  Have them spend the next 30 seconds doing the same exercise with the word 
“unhealthy.”  Expect students to be unsure where to categorize the words “clay” and “loam.”  Use their 
confusion to begin your discussion of how we can identify soil that is healthy or unhealthy. 
 
Guided instruction: (create concept map) 

1. Fill out the Soil Concept Map as a class.  Have students write it down in their notebooks rather than on 
the handout if you wish to extend the map with more information on the board. 

2. Emphasize that healthy soil is the foundation of good agriculture and that analyzing soil before we 
plant a garden means we get more and healthier produce later in the season. 

3. Hand out the Soil Analysis Charts; explaining that one of the most basic first steps for soil analysis is 
finding out how much of each mineral size (clay, sand, silt) is in your soil. 

4. Hand out samples of clayey soil and healthy loam.  A sample of store-bought garden soil (healthy) and 
straight clay (unhealthy) from a playground or path where topsoil has been washed out are simple and 
obvious. 

5. Using the dichotomous key and then the flow chart, the entire class should be led by the teacher to 
simultaneously practice analyzing the first sample (Healthy garden soil).   

6. Students can work in partners to analyze samples A and B and then compare results as a class. 
7. Take time to discuss the limitations of this methodology and other ways of analyzing soil (chemical 

analysis – simple kits sold in stores for gardeners to look at levels of Nitrogen, Phosphorous and 
Potassium [NPK], pH levels, soil cores, parent material, etc.). 

 
Independent practice:  

1. Students, working individually or continuing in their partnerships, should analyze at least two more soil 
samples.  These can be provided by the teacher or by students or even dug up at the school site that 
day.  

2. Hand out the Gardening Column framework.  After analyzing each of the 2 samples, students should 
choose one and write a gardening column advising the owner of one of the two samples they analyzed 
about what they should add to their soil and why. 

 
 
 



Take home extensions: 
1. Offer extra credit for students to increase the soil health at their home or elsewhere by building a 

compost pile or maintaining a compost bin.  Extend this activity by having students keep a journal 
where they measure the temperature, length of time for different organisms to decompose, etc. 

2. Have students identify soil types around town.  Plot points on topographical map or on a large, 
laminated soil triangle.  Connect usage of the areas where they took the soil samples with the soil 
quality they found.  This can be a good lead in to discussing the increasing loss of farmland with healthy 
soil to construction and other human development. 

 
STANDARDS 
 
Scientific  Investigation and Inquiry: 
1. Demonstrate knowledge of the elements of scientific methodology (identification of a problem, hypothesis 
formulation and prediction, performance of experimental tests, analysis of data, falsification, developing 
conclusions, reporting results) and be able to use a sequence of those elements to solve a problem or test a 
hypothesis. Also, understand the limitations of any single scientific method (sequence of elements) in solving 
problems. 
8. Be able to select and use appropriate tools and technology to perform tests, collect data, analyze 
relationships, and display data. (The focus is on manual graphing, interpreting graphs, and mastery of metric 
measurements and units, with supplementary use of computers and electronic data gathering when 
appropriate.) 
 
Biology 
B.1.4. Know that living things are made of molecules largely consisting of carbon, hydrogen, nitrogen, oxygen, 
phosphorus, and sulfur 
 
Physics 
P.5.1. Recognize that heat flow and work are two forms of energy transfer between a system and its 
surroundings. 
 
Environmental Science 
E.2.4 Recognize and explain that in evolutionary change, the present arises from the materials of the past and 
in ways that can be explained (e.g., formation of soil from rocks and dead organic matter). 
E.3.7 Explain how water, carbon, phosphorus, and nitrogen cycle between abiotic resources and organic 
matter in an ecosystem, and how oxygen cycles via photosynthesis and respiration. Diagram the cycling of 
carbon, nitrogen, phosphorus, and water in an ecosystem. 
E.3.13. Explain how soil, water, and pest management are achieved in various agricultural systems 
(conventional and organic). Describe the tenets of sustainable agriculture. 
E.5.1 Recognize that the Earth’s resources for humans, such as fresh water, air, arable soil, and trees, are 
finite. Explain how these resources can be conserved through reduction, recycling, and reuse. 
E.7.5 Illustrate the flow of energy through various trophic levels of food chains and food webs within an 
ecosystem. Describe how each link in a food web stores some energy in newly made structures and how much 
of the energy is dissipated into the environment as heat. Understand that a continual input of energy from 
sunlight is needed to keep the process going. 
E.7.6 Describe how the chemical elements that make up the molecules of living things pass through food webs 
and are combined and recombined in different ways. 
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What? 

How? Why? 
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Healthy Soil 

Formation 
Functions 

Components 

Parent Rock 
Weathering 

Decomposition 

Agriculture 

Construction 

Habitat 

Minerals (45%) 

Water (25%) 

Inorganic Organic (5%) 

Air (25%) Living organisms 

Dead organisms 
Clay Sand Silt 

Decomposed 

Decomposing 

Microrganisms 

Macrorganisms 

<0.002 mm 0.002 – 

0.05 mm 

0.05 – 

2.0 mm 

How? 

What? 

Why? 



            SOIL ANALYSIS CHARTS 

 
Modified from S.J. Thien. 1979. A flow diagram for teaching texture by feel analysis. Journal of Agronomic Education. 8:54-55. 
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DICHOTOMOUS KEY FOR FIELD IDENTIFICATION OF SOIL TEXTURE 
1. Soil, when pinched between the thumb and finger, crumbles and will not form 
a “ribbon”. 
 
2. Soil, squeezed in hand when dry, falls apart readily; squeezed when moist, 
forms a cast that breaks if not handled very carefully. Individual sand grains can 
be readily seen and felt. 
 
3. Soil, squeezed in hand when dry , forms a cast that bears careful handling; 
squeezed when moist, forms a cast that can be handled quite freely without 
breaking. Soil is smooth; sand grains are not readily evident.   
 
4.  Soil slightly plastic when moist, but not greasy. Gritty when dry, not floury. 
Color is brown or dark gray.  
 
5. Soil feels greasy when moist, floury when dry. On wetting, it runs together and 
puddles. Color is light gray to nearly white. 
 
6. Soil, when pinched between the thumb and finger, forms a "ribbon," capable at 
least of barely sustaining its own weight. 
 
7. Ribbon breaks easily, barely sustains its own weight. 
 
 
8. Individual sand grains can be readily seen and felt. Moist soil is friable. Color is 
usually brownish yellow to browning red. 
 
9. Soil is smooth, and sand grains are not evident. Moist soil is somewhat plastic. 
 
 
10. Soil is heavy and greasy when moist. Color is dull gray, sometimes containing 
iron concretions.  
 
11. Soil is mellow and loose when moist. Color is usually yellowish brown to 
reddish brown. 
 
12. Ribbon is long, flexible, and strong. 
 
 
13. Individual sand grains can be readily seen and felt. Moist soil is somewhat 
crumbly. Color is usually bright red or yellow. 
 
14. Sand is not evident. Moist soil is plastic. 
 
 
15. Color is usually gray, sometimes containing iron concretions.  
 
 
16. Color is usually dark red, often mottled with gray or yellow.  
 

1.  If yes, go to question 2. 
 If no, go to question 6. 
 

2. If yes, SANDY LOAM. 
If no, go to question 3. 
 
 

3.  If yes, go to question 4. 
If no, go to question 6. 
 

 
4. If yes, LOAM. 

If no, go to question 5. 
 

5.  If yes, SILT LOAM. 
If no, go to question 6. 

 
6. If yes, go to question 7. 

If no, return to question 1. 
 

7. If yes, go to question 8. 
If no, go to question 12. 

 
8. If yes, SANDY CLAY LOAM. 

If no, go to question 9. 
 

9. If yes, go to question 10. 
If no, return to question 6. 

 
10. If yes, SILTY CLAY LOAM. 

If no, go to question 11. 
 

11. If yes, CLAY LOAM 
If no, return to question 6. 

 
12. If yes, go to question 13. 

If no, return to question 6. 
 

13. If yes, SANDY CLAY. 
If no, go to question 14. 

 
14. If yes, go to question 15. 

If no, return to question 12. 
 

15. If yes, SILTY CLAY. 
If no, go to question 16. 
 

16. If yes, CLAY. 
If no, return to question 12. 

Adapted from:  Forester's Field Handbook 
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