Basic Lessons in pH 
Lesson: Pre-lesson to Water Quality field lesson 
Grade: 2nd, 3rd, 4th 

Topic: Water quality
Location: Classroom
Objectives
· Students will be able to define the term pH.
· Students will be able to define the term hypothesis.
· Students will be able to run an experiment to test whether a substance is an acid or a base.
Key Vocabulary
pH - the measure of how acidic or basic a solution is.

Hypothesis - an educated guess.

Materials
pH indicator paper (litmus), red and blue
orange juice (make sure you do not buy the low-acid variety)
milk

laundry detergent

apple juice

kitchen counter cleaner

soda

tap water

baking soda in water

distilled water

hand soap
“Acid or Base” worksheet (download from site)

Introduction
· pH is the measure of the acidity or basicity of a solution. 
· The pH scale runs from 0 to14, with 7.0 neutral. 
· Pure water has a pH of 7.0. 
· 0 to 6.99 indicates an acidic solution, while 7.01 to 14 indicates a basic solution.

· Litmus paper is used to test for acids and bases. 
· If the blue litmus paper turns red, then you have an acid. 
· If the red litmus paper turns blue, you have a base. 
· If neither the red nor blue papers change color, then you have a neutral solution.

· Many household products are either an acid or a base. 
· Today, we are going to investigate to find out which foods/household products are acids and which are bases.
· Orange juice is one example of a common acid. Bleach is one example of a common base.
· Here are ten items commonly found in your house: orange juice, milk, laundry detergent, apple juice, kitchen counter cleaner, soda, tap water, baking soda (mixed in water), distilled water, and hand soap. 
· We’re going to test each on to see if it’s an acid or a base.
Activities

· Set up ten “testing” stations around the room, each with one of the items and some litmus paper.

· Break students into groups and give each an “Acid or Base” worksheet.

· Each of you should begin by making a hypothesis about each item. What’s a hypothesis? An educated guess. 
· Make a hypothesis as to whether you think each item is an acid, a base, or neutral, and record your hypotheses on the worksheet.

· Assign each group to a different testing station to begin. You need to test the item at your station, record your answer, then throw away your litmus paper. Don’t leave the paper on the station or you’ll give away the answer to the next group.

· You’ll need to test the item with both the red and blue litmus paper.
· Once you’re finished, move to the station to your right and repeat the process.

Reflections
· Which substances were acids? Which were bases?  Were your hypotheses correct?

· Were there any similarities in items that were acids versus items that we red bases?

· Red and blue litmus paper only indicate if something is an acid or base, it does not give you the substance’s actual pH. If you have access to methods that allow you to more accurately measure pH, have the students plot their substances on a chart. Which is the most acidic? Which is the most basic?
