Lesson:  
Soil pH

National Science Standards:  CONTENT STANDARD B:

                                                              Chemical Reactions

Objectives:

1. Students will learn the concept of pH.

2. Students will learn that soils are influenced by vegetation and location.

3. Students will recall math skills – calculate mean (average).
Teaching Time:  Classroom: 0.5 hour
                                         Laboratory: 0.5 hour
Materials and Equipment:

        
Soil samples to be measured

        
Distilled water (bottled water will also do)

        
pH paper

        
Storage vessels such as plastic bags, paper cups, or paper bags

Teaching Procedure

Introduction and Mental Set

To begin the class, draw a line with 0 at one end and 14 on the other, 7 in the middle.  Ask students what they think the line represents.  Most will know about pH, so ask them what things in the natural world have pH.  Ask students to identify neutral pH (answer: 7). Discuss acidic and basic solutions. Discuss how pH is influenced by the amount of hydrogen ions in a solution.  Have some items at the front of the room (milk, soda, etc.) and ask them to guess their pH.  Have student volunteers use the pH paper to test each one.

Lesson

Part 1: Soil Sampling

Clear the organic leaf litter from the spot chosen to be sampled.  Then remove the first centimeter of soil from the area.  Take a cup of soil and place into a storage vessel that has been labeled with the location from which the soil sample was taken.   Take a total of three samples from each location chosen.  The soil sample will need to be dry.  Record the location of the samples using GPS coordinates or simply describing the area on the student handouts.

Part II: pH measurement

 Take one cup of soil and mix for 30 seconds with one cup of water. Wait 3 minutes and repeat mixing for 30 seconds.  Then wait five minutes for the mixture to settle.  Now tear a 5 cm piece of a pH paper from the roll.  Dip one half of the strip into the water above the settled soil and remove.  Compare the color of the wet end of the strip with the color chart on the side of the pH roll. Record the pH of soil sample.  Repeat the same procedure for the remaining two samples.

 Part III:

Have students record data on the student worksheet, calculate means (averages), and discuss results.

Extensions:

· Ask students to bring in soil samples from a variety of places (their backyards, near a creek, near a landfill, etc.) and have them make a bar graph with location on the x-axis and pH on the y-axis.

· Have some students choose soil underneath a pine tree. This soil usually has a low pH because the pine needles are acidic. 

· Discuss the difference between basic and alkaline.

Underground Safari







Name:____________

Soil pH

Procedure:

-Clear a small area of leaf litter/grass and remove the top centimeter of soil

-Take samples from three different locations, recording them below

-Take 3 samples at all 3 locations and allow the soil to dry

-Add water to each sample and shake, then allow each sample to sit for about 1 minute

-Use pH paper strips to test the pH of each sample, recording data below

	Soil Sample Location #1_______________
	Soil Sample Location #2_______________
	Soil Sample Location #3_______________

	Sample #1 pH:
	Sample #1 pH:
	Sample #1 pH:

	Sample #2 pH:
	Sample #2 pH:
	Sample #2 pH:

	Sample #3 pH:
	Sample #3 pH:
	Sample #3 pH:

	AVERAGE = 
	AVERAGE = 
	AVERAGE =


Using the average values you calculated above, place the corresponding sample location numbers on the pH scale below:

<l-------l------l-------l--------l-------l-------l-------l-----l------l-------l--------l------l-------l-----l------l--------l----->

--5---5.25---5.5---5.75---6---6.25---6.5---6.75---7---7.25---7.5---7.75---8---8.25---8.5---8.75--9--

Were your soil samples more acidic or basic (alkaline)?

