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Lesson 9: Acids, Bases, and the pH Scale 
I. Time: 50 minutes 

II. Materials:  
a. Handout “Concept Map “ 
b. Lab Handout “Measuring pH” 
c. Milk, Orange Juice, Egg Beaters, Distilled Water, Soda, Ammonia 
d. Small Cups 
e. pH paper 
f. Paper Towels 

III. Objectives: 
After successful completion of the lesson, students will be able to 

a. Define the terms acid and base, and discuss their relationship to each other  
b. Investigate the pH of various solutions 
c. Investigate the relationship between pH levels of acids and bases 

Maryland State Objectives: 
a. Expectation 1.1: The student will explain why curiosity, honesty, openness, and skepticism are highly 

regarded in science.  
b. Expectation 1.3: The student will carry out scientific investigations effectively and employ the 

instruments, systems of measurement, and materials of science appropriately. 
c. Expectation 1.5: The student will use appropriate methods for communicating in writing and orally 

the processes and results of scientific investigation. 
d. Expectation 3.1: The student will be able to explain the correlation between the structure and 

function of biologically important molecules and their relationship to cell processes. 
i. Indicator 3.1.1: The student will be able to describe the unique characteristics of chemical 

substances and macromolecules utilized by living systems. 
ii. Indicator 3.1.2: The student will be able to discuss factors involved in the regulation of 

chemical activity as part of a homeostatic mechanism. 
iii. Indicator 3.1.3: The student will be able to discuss factors involved in the regulation of 

chemical activity as part of a homeostatic mechanism. 
b. Expectation 3.2: The student will demonstrate an understanding that all organisms are composed of 

cells which can function independently or as part of multicellular organisms. 
i. Indicator 3.2.2: The student will conclude that cells exist within a narrow range of 

environmental conditions and changes to that environment, either naturally occurring or 
induced, may cause changes in the metabolic activity of the cell or organism. 

IV. Lesson: 
a. Opening: (5 minutes) 

i. Demonstrate the properties of pH indicator paper with a few solutions in front of the class. 
Ask students to explain why the paper is changing color. It is because of a chemical reaction 
with a solution – a solution made of water and some other chemicals. Again emphasize that 
water is a substance able to react with many things, including the substances to make water 
a base or acid.  

ii. Another good demonstration would be spraying ammonia on golden rod indicator paper. 
One engaging way to do this is to dip your hand in ammonia and then place your hand on the 
paper. It looks like a bloody hand print. For a dramatic effect, act like you are in pain and that 
the chemical caused the bleeding.  Explain to the students how this really occurred and that 
pH indicator paper works the same way. Tell students that they will be using pH paper in lab 
today to identify the pH of various chemicals from drinks to common household cleaners. 
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iii. Relate this topic to water quality by discussing how the contents of water can make it an acid 
or a base. If water contains too much or too little ions it can become harmful and even 
reactive with substances (like vinegar reacting with calcium compounds). 
 
 
 

b. Development: (40 minutes) 
i. Pass out the handout “pH Concept Map”. 
ii. Arrange the students in groups of 3.  Tell the students to make a concept map with “pH” 

written in the middle of it. 
iii. You may want to provide some terms about pH on the board or let the students use their 

textbooks and/or notes. 
iv. Have a few students volunteer to explain their concept maps in front of the class.  Review 

laboratory sheet handout and explain the direction for the activity. 
1. Have the students fill out the table on page 1 by measuring the pH. You may want to 

let them use their notes to identify whether or not the solution is acidic or basic. 
v. Tell the student groups to work on the lab assignment and answer the questions on Part 3 

and part 4 of the handout. 
c. Closing: (5 minutes) 

i. Ask the students if they were surprised by any of their results. 
ii. You may wish to review the questions in a class discussion format. 

iii. Show the students a pH chart and ask them what it is and what happens to water as along 
the different parts of the chart. It may help to use a water molecule paper model from the 
previous lesson and show neutralization and separation of water along the chart.   

V. Suggested Assessments: 
a. Have students complete Part 4 without referring to their notes. 
b. Have students explain neutralization and disassociation of water as the pH level changes on wall 

chart. The closing of this lesson gives an opportunity to do this and is a good formative assessment. 
c. Student completion of “Concept Map” and “pH lab” handouts will also assess the above objectives. 

VI. Related Links/Resources: 
a. For the opening demonstration, ammonia and color changing goldenrod indicator paper are needed. 
b. You may want to include a separate lab investigating the effects of buffers as an activity for advanced 

students.  Buffers are not covered in much detail under Maryland State objectives. 


