Chemistry Lesson Plan 
Unit Plan Title: 
Acids and Bases 

Lesson Plan Title: 
Using pH to Solve Societal Problems

Grade Level/Subject: 
11th and 12th / Chemistry 
· SC.O.C.1.4 	conduct and conduct and/or design investigations that incorporate the 
skills and attitudes and/or values of scientific inquiry (e.g., established research protocol, accurate record keeping, replication of results and peer review, objectivity, openness, skepticism, fairness, or creativity and logic.
· SC.O.C.1.8 	draw conclusions from a variety of data sources to analyze and interpret 
systems and models (e.g., use graphs and equations to measure and apply variables such as rate and scale, evaluate changes in trends and cycles, predict the influence of external variances such as potential sources of error, or interpret maps).
· SC.O.C.2.17 	compare methods of measuring pH (e.g., indicators, indicator papers, or 
pH meters).
· SC.O.C.2.18 	predict the product of an acid-base reaction. 
· SC.O.CII.1.2 	demonstrate how a testable methodology is employed to seek solutions for 
	personal and societal issues (e.g., “scientific method”).
· SC.O.CII.2    	demonstrate knowledge, understanding and applications of scientific facts, 
	concepts, principles, theories and models as delineated in the objectives.
· SC.O.CII.3.1 	synthesize concepts across various science disciplines to better understand 
	the natural world (e.g., form and function, system, or change over time).
· SC.O.CII.3.6 	given a current science-technology-societal issue, construct and defend 
	potential solutions.

Essential Question: 
· How can knowledge and application of pH principles make our society a better place to live?

Introduction/Engagement Activity: 
Students will answer some review questions using a classroom response system (i.e., Renaissance, Quizdom, eInstruction, etc.) where the teacher will have the opportunity for re-teach or review of the chapter concepts based on student answers.  The response system and PowerPoint will be used as a review for asking questions about acid/base concepts.  This PowerPoint will have multiple choice questions that will be projected onto a Numonics Smartboard for the students to view as they work out their solutions.  Responses will be individually anonymous, but the class selections will be projected to the screen with the question.  The results will be discussed for each question.  
Sample questions to be projected are:
1. Which of the following is a conjugate acid/base pair?
2. The pH of a solution at 25°C in which [OH–1] = 3.4  10–5 M is:
3. A solution of 8.0 M formic acid (HCOOH) is 0.47% ionized. What is the Ka of formic acid?
4. Calculate the pH of a 0.02 M solution of KOH.
5. What is the pH of a 0.45 M KCl solution?

Application/Elaboration: 
Problem Based Learning:
1. Students are given a project to solve dealing with problems of current society.
a.) 	Design a pH sensor that is solar powered and can be mounted in remote locations for extended periods of time for taking pH readings of streams.
b.) Design a product that will show a consumer when the milk inside a milk container begins to spoil.
c.) Design a method for a consumer to check the pH levels of shampoo before making a purchase.
d.) Design medical strips to use in checking for electrolyte loss from the body during physical activity.
e.) Develop a method of reactivating eye drops or saline solution after passing the expiration date to once again be safe for the human eye.  
f.) Develop a test to see if the pH of breath affects the odor of breath.
g.) Create a home pregnancy test from materials found in the home including, vegetables, fruits, or flowers.
h.) Improve an automatic floating pool pH sensor to read pH up to two feet under the surface of the water.  
2. Students form groups of their own choosing and then research a problem that requires   application and knowledge of pH to solve. 
3. Students will be provided a copy of the rubric used for assessment of this project; discussion will follow on the various categories, and the possible level of achievement.
4. Using the scientific method, the students have the freedom to search for any research found on the selected topics.  Students are to design tests for their research. 
5. The teacher will periodically ask leading questions about their research, checking  to make sure students are focused on  only the research question assigned (each of these projects have tangent projects that could lead to more research).  
6. All student designed tests discussed in presentations should be attempted in class for possible performance if possible.  Equipment for tests is provided for the students where possible. (i.e., solar cells, indicator solutions, and hydrion paper). 

Reflection/Evaluation: 
Students will discuss the implications of each group presentation in an open atmosphere.  Students will also have the opportunity to ask discussion questions for re-teach and review.

Connections to Other Disciplines: 
· Trigonometry – pH scales are logarithmic scales
· Environmental Science – pH of streams and acid rain
· Economics – Capitalism and Economics

Assessment:
The project presentation will be graded according to:
a. Presentation (20%)
b. Resources (15%)
c. Attractiveness (10%)
d. Content (25%)
e. Organization (20%)
f. Oral Presentation (10%)
Students have been given a copy of this rubric at the outset of the project so their presentations can be planned to maximize quality.

Materials: 

· Chapter Review PowerPoint
· Classroom Response System
· ELMO Presenter
· Laptop
· Data Projector
· Numonics Smartboard
· Numonics Mobile Presenter
· Student Presentations
· QX3 Computer Microscope

Duration: 
90 minutes

Links: 
www.renegadechemistry.com 	
Presentation Rubric
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