
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 (3rd-5th):  What are the main ingredients of soil? 

Objectives:  Students will be able to identify the different components of healthy soil and the purpose of a 

variety of particle sizes in healthy soil.  Students will be able to connect healthy soil to healthy plants. 

Preparation: 

Materials: 
Small cups of soil collected from 3-4 widely different locations (one cup per pair of students OR if you have a 
lot of soil, each pair of students can observe and compare 3-4 types of soil in separate sample cups) 
Magnifying glasses 
Copies for every student of: Soil Recipe coloring sheet and Soil Ingredients Cryptogram worksheet 
Crayons/colored pencils 
Optional: cups of sand and cups of fine dust 
 
Vocabulary: 
Organic 
Inorganic 
Particles 
Clay 
Silt 
Sand 
 
Instructions: 

Hook:  Ask students to raise their hands if they think soil is dead and then if they think it is alive.  After 

surveying the class, inform them that everyone is correct!  Soil is a mix of living things and non-living things 

and good soil has the perfect mix to provide plants a healthy home.   

Guided instruction: 

1. Hand one soil sample cup to each set of partners.  Instruct students to smell, touch and look closely at 

the soil.  Use magnifying glasses if available.  Students should discuss their observations with their 

partner and then the teacher can collect observations out loud from the class (think-pair-share).  

Emphasize how some pairs’ soil samples were very different from others’.  Collect the samples. 

2. Using the Soil Recipe worksheet as a guide, sketch all of the components of soil on the board, 

identifying the living and non-living parts: 

Nonliving = inorganic  
Minerals (dirt/rock) – sand (big particles), silt (medium particles), and clay (tiny 

 particles)  
Water 
Air 

Living (or was once living) = organic 
Creatures (worms, bugs, etc.) 
Dead things (leaves, vegetable peels, etc.) 

 



OPTIONAL: If students are having a difficult time understanding different particle sizes, you can give 
them sand and dry clay (concrete dust works well as an alternative example) to feel the difference 
between particle size.  You can also take any soil sample, put it in a clear jar, add water, shake well and 
let it settle for a day or two.  When the soil has sunk to the bottom, the finer particles will be on top 
and the larger, heavier ones will be on the bottom.  Students can see the different sizes of particles 
found in any soil sample! 

3. Hand out the Soil Recipe coloring sheet.  Together as a class, point to each component of soil and 
identify it out loud.  Give students time to color the pictures and fill in the blanks on the worksheet 
(organic, inorganic). 

4. Discuss with the class how each component is important for healthy soil.  You can do this as a full class 
discussion or as a think-pair-share discussion. 

a. Some examples of good questions:  
i. Why is clay important?  It holds water and nutrients close to the plant roots.   

ii. Why is sand important?  It allows the water to drain, so that the roots don’t rot.   
iii. Why do we need organic material?  It provides nutrients for the plant to grow and, 

depending on size, can hold or drain water as well.  
iv. Refer to the soil background information section to formulate more questions. 

 
Independent practice: 

1. Hand out the Soil Ingredients Cryptogram worksheet (You can adjust the difficulty by erasing the word 

bank and/or the clue letters).   

2. Go over answers together as a class so all students can get the final answer to the cryptogram. 

Take home extension: 

1. Hand out take home extension to be done with parents: 

a. Dig up soil from three different places (a flower pot, a path, a home garden, etc).  Observe the 

different colors and textures of each sample. 

b. Students should explain to parents what is in the soil. 

c. Plant a bean seed in each type of soil in plastic cups with holes in the bottom.  Provide water.   

d. Students should keep a 2 week log of observations of their different pots of soil.  Observe which 

seed grows better and guess what might make one soil healthy and the other unhealthy. 

2. If this is for 5th grade students, have them identify the independent variable (soil type) and dependent 

variable (plant growth rate).  With the all grades, it may be helpful to walk through the methodology 

with them before sending this home as a homework extension (write it on a poster or projector) to 

practice creating a detailed procedure for scientific investigation. 

Standards: 

3rd –  

3.1.2 Participate in different types of guided scientific investigations (related to content in this grade), such 
as observing objects and events and collecting specimens for analysis, including longer-term 
investigations that take place over several days, weeks, or months. 
 
3.1.3 Keep and report records of investigations and observations using tools, such as journals, charts, 
graphs, and computers. 



 
3.1.4 Discuss the results of investigations and consider the explanations of others. 

3.5.1 Demonstrate that a great variety of living things can be sorted into groups in many ways using 
various properties, such as how they look, where they live, and how they act, in order to decide 
which things belong to which group. 

4th –  

4.1.4 Write descriptions of investigations by using observations as support for explanations. 
 
4.4.7 Explain how soil is made partly from rock weathered by water and wind, and partly from 
decomposition of plant and animal remains, and that it contains many living organisms. 
 
4.4.8  Describe the different properties of soil, including its color, texture (size of particles), and ability to 
retain water and support the growth of plants. 

4.7.7 Explain how in all environments, organisms grow, die, and decay, as new organisms are produced by 
the older ones. 
 
4.7.8 Recognize that there are many kinds, and vast numbers, of living things too small to see with the 
naked eye called microorganisms, but they can be easily seen with the aid of various kinds of 
microscopes. 
 
4.7.9 Explain how dead plants and animals are the food source for many microorganisms. 
 
4.7.10 Investigate the Chesapeake Bay watershed and wetlands, and describe how they support a wide 
variety of plant and animal life that interact with other living and nonliving things. 

5th –  

5.1.2. Explain that predictions can be based on what is known about the past, 
assuming that conditions are similar. 

5.2.4. Read and follow step-by-step instructions when learning new investigations. 

5.2.5. Identify the controlled variable and at least one independent variable in a 
scientific investigation, when appropriate. 

5.6.4. Explain that water on Earth cycles through different forms and in different 
locations (e.g., underground water and vapor in the atmosphere). 

 

 

 

 

 



Name_________________________  

Soil Ingredients Cryptogram 

 
1.  This is an invisible ingredient that gives plant roots space to grow:  _____   ___        _____ 
                       4         20           12 
 
2.  These tiny rock particles help hold water in the soil:   __C__   _____  _____  __ __ 
                   24        4            18  
 
3.  Something that was never alive:  ____  ____  ____  ____  ____  ____  ____  ____  _ C_ 
      20      13      23       12      16       4        13       20       
 
4.  These creatures have no eyes or legs and eat soil:  ____  ____  ____  _M_  ____ 
                19      23       12                  2 
 
5.  Sand, silt and clay are made of broken up pieces of this:  ____  ____  _C__  ____ 
                   12      23                   9 
 
6.  Soil gives plants water to grow as well as:  ___  ___  ___  ___  ___  ___  ___  ___  ___ 
                              13     14    11    12    20    25     13    11    2 
 
7. This helps break organic materials into smaller pieces:  ___  ___  ___  ___  ___  ___ 
                       8      14    13    16    14     2 
 
8. A pile of rotting kitchen and garden leftovers: _C__  ____  _M_  ____  ____  ____  ____ 
                 23                 26       23       2       11 
 
9.  This mineral particle is at the beach and drains water in soil:  ____  ____  ____  ____ 
                         2         4        13       6 
 
10.  Use this tool to help pull weeds or prepare the soil for seeds:  ____  ____  ____ 

         5       23       25  
Use the clues above to solve the puzzle! 
 

 

 

 

 

Science Program Reaching OUT (SPROUT) 
Enrichment Lesson for Soils and Compost 

Word Bank 
Sand 
Air 

Inorganic 
Clay 
Hoe 
Rock 

Worms 
Compost 
Nutrients 

Fungus 



Name_________________________  

 
Soil Ingredients Cryptogram - KEY 

 
1.  This is an invisible ingredient that gives plant roots space to grow:  __A_   __I        __R__  
                       4         20          12 
 
2.  These tiny rock particles help hold water in the soil:   __C__   __L__  __A__  __Y__ 
                   24        4            18  
 
3.  Something that was never alive:  __I _  _N__  _O__  _R__  _G__  _A__  _N__  __I__  _ C_ 
      20      13      23       12       16       4          13       20       
 
4.  These creatures have no eyes or legs and eat soil:  _W__  _O__  _R__  _M_  _S__ 
                19       23       12                  2 
 
5.  Sand, silt and clay are made of broken up pieces of this:  _R__  _O__  _C__  _K__ 
                   12      23                   9 
 
6.  Soil gives plants water to grow as well as:  _N_  _U_  _T_  _R_  _I_  _E_  _N_  _T_  _S_ 
                              13     14    11     12    20    25     13    11    2 
 
7. This helps break organic materials into smaller pieces:  _F_  _U_  _N_  _G_  _U_  _S_ 
                         8      14    13    16     14     2 
 
8. A pile of rotting kitchen and garden leftovers: _C__  _O__  _M_  _P__  _O__  _S__  _T__ 
                 23                  26       23       2       11 
 
9.  This mineral particle is at the beach and drains water in soil:  _S__  _A__  _N__  _D__ 
                         2         4        13       6 
 
10.  Use this tool to help pull weeds or prepare the soil for seeds:  _H__  _O__  _E__ 

         5       23       25  
Use the clues above to solve the puzzle! 
 

 

 

 

 

Science Program Reaching OUT (SPROUT) 
Enrichment Lesson for Soils and Compost 

Word Bank 
Sand 
Air 

Inorganic 
Clay 
Hoe 
Rock 

Worms 
Compost 
Nutrients 

Fungus 
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