Laboratory Lesson Plan
The pH Scale

Lynda Motsenbocker





High School—Biology I

I. Objectives

a. Cognitive:  The student will be able to:

i. Define the “pH scale”

ii. Describe how the pH scale is used

II. Teaching Standards: California Grade 9-12 Science Standards:

a. Chemistry: Acids and Bases, Standard 5:
i. Benchmark 5: Students know how to use the pH scale to characterize acid and base solutions.
III. Materials List

· Power point presentation for the overhead

· pH testing strips

· plastic cups (4-6 oz size is best) one per student

· review questions for the end of lesson

· timer

· solutions to test for pH.  Some ideas:

· milk

· lemon juice

· cleaning chemicals

· tap water

· bottled water

· orange juice

· apple juice

· soda

· kool-aid

· coffee or tea

· laundry detergent 

· anything else that’s liquid that’s lying around my house!

IV. Time Considerations
· 5 min:   bell ringer and attendance

· 5 min:   review water

· 15 min: notes on pH (including students drawing their own pH scale)

· 20 min: pH lab and clean-up

· 5 min: review questions

V. Anticipated Questions from Students

· The pH paper only has even numbers.  What do we do?  If you think the color of your pH paper is exactly in between the color of the even numbers, write down the odd number that is between the even numbers.  
VI. Anticipated Problems in Teaching this Lesson

· Students take their sweet time while working on the lab.  I will give them a time limit and will also give them periodic warnings on how much time is remaining.
· Students don’t clean up after themselves.  I will remind them ahead of time that they are responsible for cleaning up, and that no one leaves class until the room is clean.  I will set a timer to go off to remind us when it is time to begin clean up.
· Students think that the pH scale starts at 1.  I will point out this common misconception to students.  I will remind them that the pH scale ranges from 0-14.
· Students space-off during directions, and have no idea what they are supposed to be doing during the lab.  To prevent this, I will go through the directions a second time by calling on students, at random, to describe the individual steps.
VII. Teaching Strategies and Activities

a. Pre-assessment (Introduction) ask students to list properties of water, including a description of its polarity.

b. Notes over the pH scale

c. Tell students to get out their colored pencils—they will make a drawing of the pH scale.  The acid side is red and the base side is blue.  They will color darker on the outside, and work their way in, coloring lighter on the inside.

d. I will explain the lab activity
i. Each partnership will pick two substances to test.  They will record their predicted and actual pH readings.  They will also record the name of their substances and whether each is an acid or a base.  When finished, they will enter their results on a chart on the overhead.

e. I will explain the rules:

i. When you are done with the plastic cups, rinse them out and save them.  We will reuse them for future labs.

ii. Only use enough of each substance to just wet the bottom of the cup.

iii. The pH strip only takes a few minutes to change color

iv. The room must be clean before class is dismissed

VIII. Post Assessment (self and students)

· Next time I do this lab, I will give them a mystery substance and let them try to guess its identity.

(Notes):
pH scale

· Measures the concentration of H+ ions in a solution
· Ranges from 0-14
Acids
· Forms H+ ions in solution

· pH is below 7

· high concentration of H+ ions

Bases

· form OH- ions
· low concentrations of H+ ions
· pH values above 7
Buffers
·  strong acids or base can break down chemical bonds

· the pH in living organisms is usually between 6.5 and 7.5

· buffers prevent the pH from shifting too high or too low
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