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Title: What factors can we measure chemically to test the health of a body of water and how do humans impact the quality of water surrounding them?

Introduction:

As a Chemistry teacher, I have chosen to focus my unit plan primarily on using chemical instrumentation to test the health of a body of water. My goal is to have my students implement techniques based on the content of Chemistry outside of the laboratory in order to launch a conversation on human impact on the environment.  Students will first learn the techniques by testing water samples in a lab environment. They will then leave the classroom to complete additional testing as a group. After, we will reconvene to compare results from different water samples and to discuss how and why differences may appear. This conversation will lead into a discussion of how humans impact our environment, which will lead me to challenge students to make a difference in some way. The unit assessment will come in the form of a student-created and implemented idea to make a change, be it through a public service announcement or a service project.

Lesson 1: Testing Water Samples 

Materials:

· handout on how to complete testing for pH, dissolved oxygen, turbidity, salinity, temperature, nitrates, and phosphates

· test materials to complete above testing (can ask to borrow from the Department of Natural Resources)

· water samples from various locations that are presumably in a range of cleanliness/health

· rain water

· water from Baltimore Harbor

· tap water

· homework reading assignment on the implications/meaning of each of the completed tests

Objectives:

· Explain tests that can be completed to test the health of a body of water and tie to the Chemistry behind them

· Implement testing using standard procedure to familiarize students with each prior to going on trip

· Interpret data collected to compare water samples using group data and statistical measures

Procedures:

1. Initiate class with a discussion of how because of the Chemistry we have learned so far, the development of a myriad of instruments and procedures has occurred. We will be using a number of them in order to test the health of some nearby bodies of water.

2. Students will read handout on the tests to be completed in the lab. Class will pause and reconvene to discuss the procedures and clarify and confusion. Students will set up lab notebooks to record data as they complete the tests.

3. Student pairs will be assigned a test order to insure that every test is completed by multiple groups and that testing materials are available to go around. For example, one pair may test each sample for salinity and then dissolved oxygen while another may test nitrates first and then phosphates before moving on to their next tests. Each pair will have the opportunity to test each water sample using every test so that every student has exposure to each method.

4. Students will record their data in their lab notebooks according to the procedure for lab notebooks. They will keep an individual table of results, and once all of their testing is complete, will send a group member to the front of the room to record results on the computer in the class data table. 

5. Students will receive a copy of the class data table. Using equations that have been previously learned, students will calculate the precision of the class measurements as well as test for statistically significant differences between the water samples.  

6. Using the data from the water testing and the statistical analysis completed, students will write a conclusion comparing the relative health of the three water samples tested. They will discuss possible reasons for the difference in their conclusions, but at this point no specific information will be given on the source of the water samples other than a general location.

7. Class will discuss results of testing. Teacher will end the class by assigning students homework reading to explain the significance of each test completed and the healthy ranges for different types of water samples. The homework will also include a brief synopsis of the water we will be sampling on our outing.

**Potential Resources:

· http://www.epa.gov/ogwdw/faq/pdfs/fs_homewatertesting.pdf
· http://www.chicagoriver.org/upload/Water%20Quality%20Tests%20Explained.pdf
· http://www.nrdc.org/water/oceans/ttw/ttw2012-EconomicImpacts.pdf
Lesson 2: Class Water Sampling Trip

Materials:

· laminated handout on how to complete testing for pH, dissolved oxygen, turbidity, salinity, temperature, nitrates, and phosphates

· test materials to complete above testing (can ask to borrow from the Department of Natural Resources)

· homework assignment to complete statistical testing on class data from the trip - bring in to discuss on Day 3

Objectives:

· Complete a qualitative assessment of the area surrounding the water assessment to be taken

· Implement water quality using standard procedures on water samples 

· Interpret data to determine health of water source and compare to previous samples

Procedures:

1. Teacher will initiate class with a conversation about the location. Students will volunteer information from their homework from the previous evening.

2. Students will walk around the area and take a brief qualitative assessment of the area. They will record observations regarding the surrounding vegetation, any animals seen, an assessment of any potential pollutants of the area, and an estimation of the amount of human traffic/involvement in the area where the water samples are being taken.

**The questions for the assessment of the area will be adapted from some sections of the School Yard Report Card (http://www.cbf.org/document.doc?id=95).**

3. Students will split into groups of 3 to complete one of the water quality assessments. Students will complete the measurements in triplicate, record them in their lab notebooks, and then rotate to the next station. Students will rotate until each group has had the opportunity to complete each test.

4. Students will clean and pack up the testing equipment. They will send a representative to add their data to the class data chart. 

5. Before ending the trip, class will discuss their first feelings regarding the water sampling results. Teacher will ask students to consider what factors from their area assessment might have impacted the results they saw. Teacher will ask students to comment on the reliability of the measurements taken by looking at the class data table briefly.

6. Students will complete the same statistical analysis on this water sample as on the ones completed in Lesson 1. They will measure the precision of the testing (average +/- 0.5*range) as well as comparing their results to the water samples from the in class session to determine whether differences are statistically significant.

Lesson 3: Human Impact on the Environment

Materials:
· student data from Lessons 1 and 2

· handout on human impact on the environment

**Potential Resource:

- http://www.nationalgeographic.com/eye/impact.html
· copies of articles on each cause of human impact

· chart paper

· markers

Objectives:

· Analyze the health of each of the water samples measured as a class and compare to one another

· Hypothesize reasons for the health/lack thereof of the sample we measured in the field

· Generalize to create a list of factors that affect the health of water bodies near our neighborhood(s)

Procedures:

1. Students will take out lab notebooks and homework from the previous evening. Class will review analysis to make sure everyone remembers the calculations and got consistent results.

2. Students will analyze the meaning of these results in their lab groups from the previous day. They will determine:

a. which water sample they would consider most healthy and why

b. which water sample they would consider most unhealthy and why

c. what types of factors are impacted by the health/lack thereof of a body of water

3. Class will come together and share out. Impacted factors will become a lead in for teacher - the hook into why students should care about the health. Teacher will make sure sufficient time is spent on discussion of how wildlife and vegetation are affected by small changes and on how our recreation is affected.

4. Students will be asked to consider the following question quietly and record their own answer/notes:  In what ways do humans impact the quality of the water around them? Students will be given about 5 minutes to answer question on own.

5. Students will receive chart paper, a marker, and a group of 4 to complete consensus thinking on this question. Each student will volunteer what he or she considers the three most important/substantial ways in which humans affect water quality. The group will then decide on a top three as a group to be shared with the class.

6. Class will discuss groups’ top three lists. Teacher will help to facilitate students in mentioning any manners that have been overlooked.

7. Students will select one way in which humans affect water quality from the class list. They will choose to work with one partner. Based on their topic, students will be assigned 2-3 articles to read for homework that will help them in starting the assessment for this unit with their partner.

Unit Assessment:

As an assessment for this unit, students will select one way in which humans impact water quality. With one partner, they will complete a literature review (from teacher-selected articles on each topic) and will create a project proposal detailing:  why this is the factor that most needs to be controlled, what the factor is, how it affects water quality, and 2 - 3 things that can feasibly be done to increase awareness/begin to fix the problem. The students will then present this proposal to the class and receive feedback from classmates and the teacher. Taking into consideration this feedback, student groups will choose 1 thing from their proposals to try to implement in a local water body (near school or their homes). For example, a group may select making a public service announcement to be posted around school/played during class that details the problem and how to begin to alter the effects.

Students will have 1 week to complete the initial proposal with their partners and will have an additional week between the proposal presentations and the final submission date. Students will be assessed on the following criteria:  presentation skills, content of the proposal presentation, style/presentation of the proposal, style and content of the implemented documents (summary of what was completed, PSA, etc.)

