Acid Rain Lesson Plan
Compass School (9th/10th Grade, Chemistry) 
11/2/11, Revised 11/14/11
90 minute block
	Stage 1 – Desired Results

	Established Goal(s): Establish connections between pH, Acid Rain, Air Pollution, and Healthy Freshwater Systems, and pH buffering

	Understanding(s): 

Students will understand that…
· Acid Rain is mainly caused by anthropogenic factors of coal burning energy and gasoline powered transportation.
· It forms when Sulfur and Nitric Oxides react with H20 vapor in clouds, and rains down acidified precipitation

· Acid precipitation has various effects on systems, such as: changes the pH of land and aquatic systems, as specific pH is important for life functions, human structures, agriculture, etc.
	Essential Question(s):
Is Acid Raining on you?

What can YOU do to limit acid rain?


	Students will know…                                                        Students will be able to…

· Acid Rain is caused by Sulfuric and Nitric Acid

· Sulfuric Acid is formed when water vapor interacts with Sulfur Oxides, a byproduct of coal burning and ore extraction

· Nitric Acid is formed when water vapor interacts with Nitric Oxides, which is a byproduct of gasoline burning vehicles

· Acid Rain changes the pH of aquatic systems

	Stage 2 – Assessment Evidence

	Performance Task(s)

· Water pH lab and group reporting
· Class Discussion

· Take a Stand participation

	Other Evidence:
Class and Group Participation

Engagement during solo writing



	Stage 3 – Learning Plan

	1. Free Write and Group Share (5 minutes/10 minutes)

What do we know and what do we want to know about acid rain?

Make 2 column list of students answers to remain in board for the class period.

2. Lecture: Acid Precipitation (Powerpoint) intro 10 minutes
· Write student questions on board to respond to after the lab activity, during the second lecture/discussion

    3. Lab Activity (15 minutes) Choose one of the options below

Option 1. The Teacher collects water from a watershed, from precipitation to the largest body of water in the area. The water samples are distributed among the students (groups of 2-3 students), who are given pH indicator, beakers, and the following directions. (There is a pH scale on the board, either drawn or projected):
You have different samples from fresh water bodies from different places in New England. 
Your tasks:
A. Within your group, create a guideline for water quality you can test for. 
B. Test each sample of water according to your guideline to label it as a healthy water system, or an unhealthy water system, and mark on the pH scale on the board where your samples fit.
C. Come up with a guess about what factors could make your samples different if they are from the same region.

Option 2- Have students collect  water samples, precipitation sample (snow or rain), and soil samples from the same location. Students then test the pH of these using universal pH indicator and soil pH test kit, with the following prompt. (There is a pH scale on the board, either drawn or projected):
Using the samples of water, precipitation, and soil, perform the following tasks:

A. Within your group, create a hypothesis about the pH of the samples you will test.

B. Test the samples, charting where they fall on the pH scale on the board.

C. As a group, discuss your findings and be able to report back your speculations as to why your hypothesis was or was not accurate.

*If 2 more refined pH indicators are available (with a scale greater  than the universal indicator, which indicates 4-10), the teacher can allow students to discuss and vote as to which water samples may merit the more refined test.

3.   Acid Rain Lecture/Discussion (powerpoint -15 minutes)
Group Reporting: Begin by looking at Students results and groups report out on hypotheses.

Lecture: Linking pH to regional factors in deposition, and chemistry of buffering

   -Be sure to respond to student’s questions, which have been recorded on the board

4. Take a Stand (Questions below- 15 minutes)
Take A Stand Questions (Have these in powerpoint, and read outloud):
Rain is naturally a little acidic and acids are naturally occurring, even in many of the foods that we eat. Acid rain isn't nearly as big of a deal  compared to other environmental issues. Do you agree or disagree?
In the cap and trade system, each company that causes air pollution is permitted a certain amount of air pollution. This amount of pollution can be bought and sold. You agree or disagree this is a good way to limit air pollution.

Developed countries, such as the U.S. and many countries in Europe all had time to develop without environmental regulations. Should developing countries be allowed to do the same?

Optional (If acid rain is taught alongside ocean acidification)

What do you see as a greater environmental issue, acid rain or ocean acidification?

5. Solo Writing/ Group Discussion Question: (10  minutes)

If acid precipitation is a world wide problem, what effect can you have on it? (examples: voting, reduce driving, power sources)

Students do a solo write (3 minutes), then share out into a class list of responses to the question.

Supplies:

Water, precipitation (and soil) samples

pH indicators
     -universal indicator

     -other pH indicator with a greater range of indication

     - soil pH test kits, if using lab activity option 2

Beakers

powerpoint presentation



	


Source: From Understanding by Design Professional Development Workbook (p. 30) by J. McTighe and G. Wiggins, ASCD.
