
Soil Science Curriculum
Content and lab derived from the USDA-NRCS Guides for Educators. Go to www.nrcs.usda.gov/soils for 
the Guides and additional pictures and diagrams. This lesson plan was adapted for South Dakota from 
the University of Nebraska Institute of Agriculture and Natural Resources, CROPWATCH.

South Dakota
Natural Resources Conservation Service South Dakota FFA

January 2018

Approximately 45 minutes

Objective
By the end of the lesson, students will know or 
be able to:

• Use the soil textural triangle to distinguish 
between different types of soil

Materials
•	Soil Textural Triangle
•	Guided Notes Page – one per student
•	Guided Practice Page – one per student
•	Answer key for teachers
• Three rulers or straight edges

Preparatory Work
•	Make necessary copies
•	Review soil textural triangle use

Using Soil Textural Triangle

Enroll the Participants - Use the Soil Textural Triangle to Distinguish between Different 
Types of Soil  (Approximately 3 minutes)

Show a large picture of a Soil Textural Triangle to the class or give each student their own copy of 
the triangle. Ask if anyone has seen this before or how they believe it’s used. Accept all answers 
until someone can identify it as a textural triangle used for determining soil texture.

Definition of Soil Texture
The weight proportion of the soil seperates less than 2.0 mm in size (sand, silt and clay). Or, more 
commonly, the relative proportions of sand, silt and clay:
Sand = 2.0 to 0.05 mm
Silt = 0.05 to 0.002 mm
Clay = <0.002 mm
Sand, silt and clay in various proportions make up 12 soil texture classes
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Provide the Experience  (Approximately 5 minutes)
Write the sample problem below on the board. Encourage students to work in small groups to 
determine the appropriate soil textural class. Allow groups to work together to solve the problem, wait 
until each group has determined the correct soil textural class. 

	 Sample Problem:
		  75% Sand 
		  15% Silt
		  10% Clay

	 Answer:
		  Sandy Loam

Congratulate students for their success in using the soil textural triangle.  

Label the Information  (Approximately 10 minutes)
After each group has successfully identified the soil textural class, explain to students that they will 
be writing a “How-to Guide” for this tool. In small groups, encourage students to write step by step 
instructions for using the soil textural triangle to accurately determine soil textural classes. After about 
five minutes, invite one group to share their “Soil Textural Triangle How-to Guide” with the class.
Encourage each student to capture these instructions in their own words on their Guided Notes page.

Demonstrate the Relevance  (Time varies with students)
Encourage students to work through the practice problems on the Guided Practice sheet. While 
students are practicing, move through the room offering support and encouragement to students that 
may find some challenges.   

Review the Content  (Time varies with each group)
When the majority of the class is finished, go through the problems as a group and check for 
understanding. Consider having each student provide an answer to ensure all students have grasped 
the material.

Celebrate Student Success  (Approximately 2 minutes)
Thank students for their hard work and focus while demonstrating the use of a soil textural triangle. 
Congratulate students on their ability to determine appropriate soil textural classes as this is important 
in crop production, landscaping, and even construction. Explain that they will use this information as 
they determine soil texture and permeability in the land judging competition. 
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Guided Notes: Soil Textural Triangle
Notes completed by _______________________

Soil Textural Triangle How-To Guide:
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Guided Practice:  Soil Textural Triangle
Completed by ______________

Determine the appropriate soil textural class using the soil textural triangle for each problem below:

1.	 40% Sand 
 	 50% Silt
 	 10% Clay

2.	 70% Sand 
 	 15% Silt
 	 15% Clay

3.	 35% Sand 
 	 15% Silt
 	 50% Clay

4.	 20% Sand 
 	 60% Silt
	 20% Clay

5.	 30% Sand 
 	 40% Silt
 	 30% Clay

6. Complete the chart using the soil textural 
triangle.

7. Which soil textural class do you believe is best 
for growing plants?  Why?

% Sand % Silt % Clay Texture

5 50

27 35

31 33

22 23

10 7

7 23
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Guided Practice:  Soil Textural Triangle KEY
Completed by ______________

Determine the appropriate soil textural class using the soil textural triangle for each problem below:

1.	 40% Sand 
 	 50% Silt
 	 10% Clay

2.	 70% Sand 
 	 15% Silt
 	 15% Clay

3.	 35% Sand 
 	 15% Silt
 	 50% Clay

4.	 20% Sand 
 	 60% Silt
	 20% Clay

5.	 30% Sand 
 	 40% Silt
 	 30% Clay

% Sand % Silt % Clay Texture

5 45 50 Silty Clay

27 35 38 Clay Loam

36 31 33 Clay Loam

22 23 55 Clay

10 83 7 Silt

70 7 23 Sandy Clay Loam

6. Complete the chart using the soil 
textural triangle.

Silt Loam

Sandy Loam

Clay

Silt Loam

Clay Loam

7. Which soil textural class do you believe is best 
for growing plants?  Why?

Answers will vary. Consider there are three 
general categories of soil texture: coarse texture 
(sandy soil); medium texture (loamy soil); and fine 
texture (clay soils). Coarse soil texture soils warm 
up faster in the spring. Soils with finer textures 
hold water and nutrients better than coarse 
textures. Sandy soils usually have good aeration, 
but can’t hold water well. So, both water and 
nutrients can easily leach through the soils. Clay 
soils retain more water and nutrients than sand, 
but there is little infiltration of the water and less 
oxygen for the plant due to smaller pore space 
than those of coarser textures. Loam is the ideal 
soil, holding water, nutrients, and oxygen in a 
balance of sand, clay and organic matter.
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Soil Exploration 

 

 

 

 

 
Book to Read 
Dirt  
by Steve Tomecek 

 

Goals 

Through garden exploration, students will learn about the properties of soil and why soil is important to 

plants.  They will closely observe soil and practice tallying and reporting results of soil experiments.  

  

Curriculum Alignment 

Find a list of which Common Core State Standards and NC Essential 

Standards this lesson plan aligns with on the lesson plan page at 

www.growing-minds.org. 

 

Materials 

-Soil Sorting worksheet 

-Newspaper 

-Jars with lids (at least three) 

-Water 

-Trowels 

 

Activities 

In Class (or In Garden) Discussion 

Ask students , “What is soil?” Write some defining words on the board.  What do students know about 

soil?  What is it made of? Why is it important? What do students want to know about soil? Optional: 

Make a KWL chart recording their responses.  

 

Read Dirt by Steve Tomecek. Every page of this book contains valuable information about soil. You can 

choose to read the entire book to students all at once or break it down into two or three days. Pages  4-

15 are especially relevant to the activities in this lesson plan.  

 

Discuss why soil is important for plants (holds water, air, nutrients).  What is in soil?  Have students think 

of things that make up soil and then talk about how soils are a combination of sand, silt, clay and organic 

matter.  Soil type, and its capacity to grow plants, is dependent on the mixture of the four components.  

Review the information in Dirt: 

 

Sand, silt and clay are all different size particles, sand being the biggest (basketball), than silt (baseball), 

and clay (penny).  Have some of each type for students to touch. The way a soil “feels” is called the soil 

texture. Soil texture depends on the amount of each size of particle in the soil. Sand, silt, and clay are 

names that describe the size of individual particles in the soil. Sand has the largest particles and they feel 

“gritty.” Silt are medium-sized, and they feel soft, silky or “floury.” Clay are the smallest sized particles, 

and they feel “sticky” and they are hard to squeeze. 

https://www.growing-minds.org/
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Soil Exploration 

 

Soil contains much more than just the types of sediment (sand, silt, and clay). It also contains organic 

matter—like twigs and dead leaves. Organic matter comes from living things such as plants and animals. 

When organic matter rots or decays, it puts nutrients into the soil that plants need to grow. Farmers and 

gardeners add organic matter to their soil in the form of compost, manure, leaves, cover crops, and 

mulch. 

 

Do the Soil Water Dance 

Tell students that water moves through each of the different types of soil (sand, silt, clay) differently. 

Ask the students to stand up. Designate half of the class as “soil” and half as “water.”  First, tell soil 

group that they are sand particles (the biggest type of sediment) and ask them stand very far apart, just 

like sand particles. Ask the students representing water to move around the “sand.” Was it easy or 

difficult for them to move around the sand particles? Tell the students that next, they’ll represent clay 

particles (much smaller). Ask students to stand very close together. The students representing water 

then try to move through the “clay” particles. How is this different? Review that water moves quickly 

through sand and that it moves very slowly through clay. At a farm or in the garden water often puddles 

on top of clay-based soil for many days.  

 

Garden Activity: Soil Shake 

Want to find out what types of sediment are in the garden? Guide students in collecting several samples 

of soil from different locations in the garden, keeping the samples separate. Put each sample in its own 

glass jar, filling the jar about half way with soil. Add water until the jar is almost full. Put on lid tightly 

and shake the soil until any clumps are broken down. Leave the jar to settle for several hours.   When 

students return to the jars, they will see distinct layers. Guide students in observing that the different 

soil particle types – silt, sand and clay –have settled out into their own layers. What types 

of soil are each soil type composed of? Does one have more sand or more clay?  See chart 

below: 
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Soil Exploration 

 

Garden Activity: Soil Exploration 

Go out to the garden and place students in different areas of the space. Give each student a trowel and 

a piece of newspaper.  Have them dig a small soil sample and put it on their newspaper. Have them 

examine it and sort it into different groups of things – things that were alive (grass, twig, root), bigger 

rocks, small rocks, leaves etc.  Have students circle and tally the things they found in their soil on the soil 

sort worksheet.  Encourage students to use their sense of touch, sight, and smell to explore the soil.  

Come back together as a class and select several students to report on their soil sample findings! 

 

Extension 

Ask students to sort the soil base on color, hardness, shape, or size. Ask students to bring soil from 

home and compare them (with one another and with the school garden soil). 
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How to Take a Soil Sample 
 
The reliability of a soil test is only as good as the sample you submit. The small amount of 
soil in the sample bag you send to the Agricultural Testing Lab must represent the entire area 
to be fertilized. Avoid unusual areas such as those where fertilizer or lime has spilled. Take 
samples before lime, fertilizer, or manure are added. Use only clean equipment for collecting 
soil samples. 

 
Where to sample 
The area to be sampled should be as uniform as possible in terms of soil type and cropping 
and fertilizing history. For practical purposes it should be an area you expect to fertilize as a 
unit. This means separate samples for annual mixed vegetables and a strawberry patch, for 
golf green and fairway, and for different major crops in a commercial nursery or vegetable 
operation. If you have a problem on part of a lawn, garden, or commercial production field, 
you may wish to determine if soil fertility is the cause by taking one sample to represent the 
“good” and the other to represent the “poor” area. 

 
Take a good sample 
Collect a number of cores or slices by walking in a zig-zag pattern over the area. 
Mix cores thoroughly in a clean pail for a composite lab sample. The greater the number of 
collected cores mixed together, the better the sample will represent the average condition of 
the sampled area. Consider 10 cores as the minimum for home gardens and lawns up to 
10,000 square feet in size. Larger areas should be represented by at least 15 to 20 samples. 
Choose one of the following tools: 
 
Soil Probe or Auger – A soil probe or auger, available from mail order catalogs and garden 
or farm supply outlets, is the best tool for sampling. An auger will be needed if the soil is very 
stony or gravelly. Simply push the probe (or push and turn the auger) into the soil to the 
desired depth, lift up to remove the core, and place it in the clean pail. Sampling depth should 
be 4 to 6 inches deep for lawns, turf, or other perennial sod, or tillage depth (usually 6-10 
inches) for annually tilled crops. 
 
Garden Trowel or Shovel – If a soil probe or auger is not available, collect your sample by 
pushing the blade of a garden trowel, shovel, or spade into the soil to the desired depth. Cut 
out a triangular wedge of soil and set it aside (to be replaced after sampling). Now slide your 
blade into the soil again taking a thin (half inch) slice from one side of the hole. With a knife, 
trim the slice to about a 1-inch strip of soil down the center of the spade – top to bottom. Save 
this “core” as part of your composite lab sample. 

 
 
Mix the sample and fill the sample bag 
 
Make sure that all the cores are thoroughly mixed together. Your soil test mailer contains a 
plastic bag intended for one lab sample. Fill plastic bag about 1/2 full (approximately 1 cup) 
with the mixed sample. If submitting multiple samples, include one check for total being 
tested. 
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