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Lesson Plan
Stage 1

Identify Desired Results

Dirty, Dirty Water:  Water Testing and Filtration Lab

Time Commitment:  Four 46-minute Lessons

Subject Areas:

    Science:  Environmental Science

    Health: Environmental Health
Grade Levels:  6-8

Class Challenge Question: Why do we need clean water and how do we get it?
Overview

The purpose of this series of lessons is to engage students’ thinking about the importance of clean water in their lives and to learn about the methods that are used to rid water of harmful contaminants. 

Stage 2

Determine Acceptable Evidence
Maryland Content Standards, Indicators, and Objectives

Science

Standard 6.0 Environmental Science: Students will use scientific skills and processes to explain the interactions of environmental factors (living and non-living) and analyze their impact from a local to a global perspective. 
Topic B. Environmental Issues
1. Recognize and explain how human activities can accelerate or magnify many naturally occurring changes.
a. Based on data from research identify and describe how natural processes change the environment.
· Cyclic climate change 

· Sedimentation in watersheds 

· Population cycles 
· Extinction
b. Identify and describe how human activities produce changes in natural processes:
· Climate change 

· Loss of habitat 

· Introduction of nonnative 

 HYPERLINK "javascript:openPopup('/share/vsc/glossary/science/species.html',200,500)" species 
· Cycling of matter
Math
Standard 1.0 Knowledge of Algebra, Patterns, and Functions
Students will algebraically represent, model, analyze, or solve mathematical or real-world problems involving patterns or functional relationships
Topic
A. Patterns and Functions

Indicator

1. Identify, describe, extend, and create patterns, functions and sequences
Objectives

c. Determine whether relationships are linear or nonlinear when represented in words,  in a table, symbolically, or in a graph 

Assessment limit: Use a graph to determine if a relationship is linear or nonlinear 
Topic
C. Numeric and Graphic Representations of Relationships
Indicator

1. Locate points on a number line and in a coordinate plane
Objective

a. Graph linear equations in a coordinate plane 

Assessment limit: Use two unknowns having integer coefficients (-9 to 9) and integer constants (-20 to 20)
Learning Objectives: 
The students will:

· understand the importance of clean water. 

· examine wastewater treatment in order to describe the methods used to remove common waterborne contaminants.

· examine, analyze and filter a sample of “non-potable” water in order to describe the importance of water filtration and disinfectant techniques on human health.

· analyze a video about a cholera outbreak (caused by water-borne bacteria) and examine the relationship between water filtration to human health.

Assessment

The teacher will assess students through discussion answers and the monitoring of student-collected data to determine their level of understanding.  Additionally, teacher may want to assess Analysis (from Day 1), Student Resource Sheet, data tables and analysis question from Water Testing and Filtration Lab, Math Extension handout, and Analysis Questions on Water + ? = Trouble to determine students’ levels of comprehension.
Stage 3

Plan Learning Experiences
Resources:

Internet Sites
Thirsten’s Water Filtration Lesson:  An interactive website that introduces students to the water filtration system.

http://www.epa.gov/safewater/kids/flash/flash_filtration.html.

Water Filtration Lab PDF file:  Steps to follow to conduct a water filtration lab.

http://www.epa.gov/safewater/kids/pdfs/activity_grades_4-8_waterfiltration.pdf
Hach:  Aerobic Bacteria/Total Coliform Testers:  A website where double-sided aerobic bacteria and coliform testers may be purchased. One of the options for the bacterial test.
http://wardsci.com/product.asp?pn=IG0014460
Wards Coliscan Kit:  How Clean Is Your Water? : A website where teachers may purchase kits that allow students to identify, differentiate, and quantify coliform contamination in water samples. Another option for the bacterial test.
http://wardsci.com/Product.asp_Q_cmss_E_coliscan+kit_A_pn_E_IG0007644
Water Purification Tablets:  Since the final purification method of disinfection is NOT included in the lessons because some disinfectants may be caustic, this website contains information about a simple water purification tablet that may be purchased.

http://www.potableaqua.com/where-to-buy/
Cholera Outbreak Video clips/Video:  Teachers may show these clips (titled Cholera Outbreak 1-5)  to students http://www.thinkport.org/classroom/onlineclips/healthclips.tp or purchase the entire video at http://enviromysteries.thinkport.org/watertrouble.html.
Materials:

     Per student or teams of students, depending on teacher preference and computer 

     availability: (all worksheets are at the end of this document)
· Computer with Internet Explorer
· Dirty, Dirty Water, Think About It  handout

· Dirty, Dirty Water: Decontamination Station handout

· Dirty, Dirty Water: Student Resource Sheet 
· Dirty, Dirty Water: Analysis handout
· Dirty, Dirty Water:-Water Testing and Filtration Lab handout
· Dirty, Dirty Water: Math Extension handout
· Dirty, Dirty Water: Water+?=Trouble handout
· Beakers, cups or other containers for water samples

· Water samples

· pH paper, indicator solution, or pH meters

· Alum or other substance to cause flocculation

· Bacteria testing kits

· Disinfection supplies (if desired)

Per class:

· Overhead projector

· LCD projector or VCR 
· Video: Water +?= Trouble (if desired)

Vocabulary:

· microbiological -  having to do with microorganisms and their effects on other living organisms
· microorganism –organism that can only be seen under a microscope such as a virus, bacterium or protozoan
· impurities – substances that contaminate something 

· aeration – the process of supplying air or exposing to the circulation of air
· coagulation – the process by which dirt and other particles stick together into floc
· coliform bacteria—bacteria found in the colon and waste of humans and animals; the presence of coliform bacteria in water indicates the presence of untreated sewage

· floc – a mass formed by a number of fine suspended particles

· sedimentation – the process by which gravity pulls particles of floc to settle

· filtration – the process that removes impurities

· disinfection – the process that purifies in order to kill organisms

Procedures:

In this four day lesson students will be introduced to and investigate the steps in water purification.  On the first day students will be introduced to the water filtration system and reflect upon the role that water plays in their lives.  On days two and three students will test and filter samples of non-potable water.  Additionally, on day three students will analyze the data and graph the results to see what a graph of exponential growth looks like.  On the final day, students will synthesize the information by watching a video that describes an outbreak of cholera and relate the cholera outbreak to the conclusions drawn in the water filtration lab.

Day 1:  Water, Water Everywhere
Daily Challenge Questions:  Why is water important to us?  Where do we get the water we drink? What are the methods of purifying natural water sources?

(46 minutes)

Set-up Directions:

Students will need to access the website http://www.epa.gov/safewater/kids/flash/flash_filtration.html to view the reasons for and steps involved in filtering water.  Depending on the resources available and the classroom parameters, teachers can have students visit the website individually or in groups in a computer labor as a teacher-guided presentation for the entire class. Each student should have a copy of Dirty, Dirty Water: Think About It  In addition each student or group will need a copy of Dirty, Dirty Water: Decontamination Station handout, Dirty, Dirty Water: Analysis handout and Dirty, Dirty Water: Student Resource Sheet. All handouts are at the end of this document.
If there is no computer available, students will be able to complete the handouts with the exception of Activity 2 on the handout Dirty, Dirty Water: Think About It.  
Teacher Presentation & Motivation:
This part of the lesson allows students to recognize the importance of clean water in their lives.. Once the students are given the opportunity to discuss all the things they need water for they become invested in the lesson.
Activity 1:  Thinking about Water
The lesson will begin with a warm-up in which students read the Introduction on Dirty, Dirty Water, Think About It and discuss the purpose of the lessons on water filtration.

Teachers will have students brainstorm ways in which they use water in their everyday lives (number 1, Activity 1 on Dirty Dirty Water, Think About It) Students should then share their thoughts first with a partner and then with the class.  Through the discussion, the teacher should have students complete the answers to questions 3 and 4 under Activity 1 on Dirty, Dirty Water, Think About It.  This will set the purpose for Activity 2.
Activity 2:  Investigating the Water We Drink
Students will view a website to introduce them to the reasons behind and methods of water filtration.

Focus for Media Interaction
Students should be able to identify where water comes from, the sources of impurities and what is done to clean water so it is suitable to drink.

Viewing Activities

Teachers should instruct students to visit the website, http://www.epa.gov/safewater/kids/flash/flash_filtration.html to watch the introduction only and answer the questions 5-7 on Dirty Dirty Water: Think About It.  Teachers may have students visit the website individually, in pairs or groups, or as a class.  
Post Viewing Activities
When most of the students have completed questions 5-7, have students share their responses.  Teachers may want to project Dirty, Dirty Water: Student Resource Sheet and have students fill in the steps of water purification.  Students should then read Dirty, Dirty Water: Decontamination Station and continue to fill in Dirty, Dirty Water: Student Resource Sheet.

If teachers do not have access to one or more computers for students to view the website, they may use Dirty, Dirty Water: Decontamination Station and Dirty, Dirty Water: Student Resource without the website to have students identify the steps and importance of water purification. 

Dirty, Dirty Water: Analysis should be completed individually as an assessment of learning.
Wrap Up:

Teachers should have students summarize the process for purifying water.  Teachers should then explain that students will take water through that very process over the next two days.
Day 2 Part I - Water Testing and Filtration Lab
Daily Challenge Question:  What is the effect of water filtration on a sample of non-potable water?

(46 minutes)

Set-up Directions:
In this investigation, the students will test and filter a sample of non-potable water.  This sample can be collected prior to the lab investigation or by the students if a suitable source is available close by.  The selection of sources is critical.  The sample should be from some source that will provide water that is visibly unsafe to drink.  It should contain suspended sediments so that the students see it as “dirty.”  The way in which the lab is conducted is open to differentiation based upon the class’ ability level, expense, and time.  It can be done in groups or as a teacher-led demonstration.  It is suggested that the students actually perform the water quality tests, however.  It is probably wise to make one filter for the entire class to use for filtration.  The filter is easy to assemble and can be done while the students watch.  

The water quality tests can be done using a variety of methods as well. The Clarity test and Smell test are simple observation tests.  The pH test can be done using pH paper, indicator solution or pH meters. Alum is often used to form flocs. However, alum seems to change the pH of the water, so it is important to use a control for this test or find another material that can cause flocculation. 
The test for coliform bacteria can be done using a variety of methods as well.  Two test kits are listed in the resource section of this lesson. The test will require a minimum of 24 hours incubation, however.  The Hach testers cited in the resources section took 24 hours to show the presence of bacteria.

One final but important note is about the filter.  If the sediments in the filter are not flushed out properly before filtering, the water will actually come out dirtier than it went in.  Therefore, teachers should thoroughly rinse all of the sediments before the filtration is to be done.  This can be done in one of two ways:  build the filter according to the instructions and then run water through it several times without the coffee filter on the bottom, or rinse each type of sediment before putting it into the filter.  There are also many options as to how you build the filter.  Teachers can use different size stones, sands, and diatomaceous earth. Also be aware that the materials chosen for the filter can change the pH of the sample. It is advisable to run a control for this as well. Directions for constructing the filter are available on line at http://www.epa.gov/safewater/kids/pdfs/activity_grades_4-8_waterfiltration.pdf
Teacher Presentation & Motivation:

Teachers should distribute the Dirty, Dirty Water: Water Testing and Filtration Lab handout and have students read the Introduction.  Ask students to paraphrase the purpose of today’s lesson.  Teachers should then explain and model the procedures and techniques for testing and treatment for students.  Students should then be paired or grouped and instructed to begin Activity 1.
Activity 1 – Water Testing 1 (Before)
Students should test the untreated water and record their results in the BEFORE TREATMENT section of Data Table: Water Quality on Dirty, Dirty Water: Testing and Filtration Lab handout.  Students should discuss their results with other pairs/groups.

Let students know that the aerobic/coliform bacteria test must sit at least 24 hours to observe results.
Activity 2 – Water Treatment
Students should now follow the steps for water treatment (These are described in the part following the introduction of the website (http://www.epa.gov/safewater/kids/flash/flash_filtration.html). 

Students aerate the water (shaking for two minutes and/or pouring back and forth between two containers)

Coagulation is the next step. Have students add two tablespoons of alum to water and stir slowly for five minutes—watch for pH change.

Sedimentation can be accomplished simply by allowing the water to sit undisturbed in its container for up to twenty minutes.
For filtration, teachers should use the previously-built filter to have students filter their water samples. 

Activity 3:  Water Testing 2 (After)

Teachers should instruct students to test the water quality of the sample that they treated and record results in the AFTER TREATMENT section of Data Table: Water Quality on Dirty, Dirty Water: Testing and Filtration Lab handout


Remind students that the aerobic/coliform bacteria test must sit at least 24 hours to observe results

Wrap-Up:
Teachers should have students respond to question 3 under Day 2: Results on the Dirty, Dirty Water: Water Testing and Filtration Lab sheet.  Discuss findings with the class. Discussion should include the purpose of each step, whether or not the water is safe to drink. 
Teachers should have students complete the Analysis section on Dirty, Dirty Water: Water Testing and Filtration Lab sheet as the assessment.
Day 3:  Math Extension
(46 minutes)

Daily Challenge Questions:  How can exponential growth help explain the harmful effects of bacteria?  What does my analysis tell me about the benefits of water purification and its importance to human health?

Set-up Directions:

This math extension can be done on three different levels of math.  The basic math part can be done with any 7th or 8th grade math student.  This would involve students completing a table that shows bacteria doubling each day over a 10 day period.  Students can then graph this data and see what the graph of exponential growth looks like.  If students are advanced level math students or Algebra I students, they can use their TI-83 calculators to actually calculate the exponential equation.  This should be done only after students have been proficient at finding a linear regression.  Finally, Algebra II students can complete the assignment as an independent activity, as they should already be familiar with finding exponential equations.

Teacher Presentation & Motivation:
Have students complete the warm-up in the box on Dirty, Dirty Water: Math Extension and discuss their responses to determine that Option 1 is the better option and to introduce exponential growth.

Activity 1:  Connecting Water Filtering and Math
Teachers should pair or group students to have them answer questions 1-5 under Connecting Water Filtering and Math on Dirty, Dirty Water: Math Extension.  Have students discuss their findings with the class.

Teachers should have students continue with graphing the data and answering questions 7-10 on Dirty, Dirty Water: Math Extension.  (Teachers may need to make modifications to the worksheet to accommodate students’ mathematical knowledge.)  Consider having groups of students complete their graphs on transparencies and project the finished graphs for a class analysis.  

Wrap-up

Teachers should ask students how they might use the information that they’ve learned about water purification.

Day 4:  Water + ? = Trouble
Set-up Directions:
Teachers may choose to show video clips available at http://www.thinkport.org/classroom/onlineclips/healthclips.tp (Titled Cholera Outbreak1-4) or to purchase the video at http://enviromysteries.thinkport.org/watertrouble.html.  If only clips are shown, then Dirty, Dirty Water: Water+? = Trouble handout will have to be modified to use with the clips.  The complete video takes about twenty minutes to view. The clips are brief documentaries and the video incorporates the clips into a storyline about a cholera outbreak in a town. 
Teachers may want to prepare students to view the video by having individual students do some brief research on the disease of cholera. 

Teacher Presentation & Motivation:
Teachers should review students’ responses from the Dirty, Dirty Water: Analysis to discuss how students’ knowledge of how water purification might benefit their community or the world.  Have students preview the questions on Dirty, Dirty Water: Water+? = Trouble to set a purpose for viewing the video.

Activity 1:  Water + ? = Trouble
Students should be able to connect what they have learned about water filtration and its impact on human health to the story of the cholera outbreak in the video. 
Focus for Media Interaction

Students should preview the questions on Dirty, Dirty Water: Water+? = Trouble before watching the video. They should be aware of the consequences of lack of filtration in the situation shown in the video and be able to describe how illnesses like this can be prevented. 

Viewing Activities

Students will complete the questions on Dirty, Dirty Water: Water+? = Trouble.  
Teachers should stop the video after each segment (or if using clips, at the end of each clip) to discuss students’ responses to the questions and answer any questions.

Post Viewing Activity
At the conclusion of the video, students should complete the analysis questions on Dirty, Dirty Water: Water+? = Trouble as an assessment.

Wrap Up:

Have students summarize how their knowledge of water purification would have helped them to stop the outbreak of Cholera.

Enrichment Options:

A video is available on Thinkport at http://www.thinkport.org/Tools/ContentViewer/ContentPreview.aspx?ContentID=e89fef46-451b-43d4-9f59-f1f61392e56a that walks students through an actual water treatment plant.

Authors:  Jean Paul Bibaud, Ralph Causarano, Tim Gordon, Michael Lashley
Program:  EnviroHealth Connections

Authors’ School System:  Baltimore County Public Schools

Authors’ School:  Franklin Middle School

Dirty, Dirty Water:  Think About It
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Introduction:

Water.  It’s clear.  It’s tasteless.  It’s wet.  It’s boring.   Sure, most of us would prefer to drink anything besides water when we’re eating or when we’re thirsty.  Although it’s often not our beverage of choice, without water, the beverages that we love would not exist since water is a key ingredient.  Have you ever seriously stopped to think about what life would be like without water, specifically clean water?   You probably never worried about getting sick from drinking that fountain soda you just bought from your favorite fast food joint; or whether or not you would get brain damage or cancer from drinking the ice tea that your mom would make every week while you were growing up.  Most of us take clean water for granted and rarely think about what might be in our water if it is not cleaned effectively.  In this lesson you will investigate the various measures which we take to remove these contaminants in our water to ensure that it is safe to drink.

Objective:

YSBAT

1. examine wastewater treatment in order to describe the methods used to remove common waterborne contaminants.

Activity 1:  Thinking about water

[image: image7.wmf]
1. Brainstorm!  In the space below, list all the ways we use water in our everyday lives.

2. Share your responses with the class.

3. Describe where you think the water that we drink and use every day comes from. 

__________________________________________________________________________________________________________________________________________

4. Explain why you think it is important for us to clean the water that we use.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Activity 2:  Investigating the water we drink
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5. Visit the website http://www.epa.gov/safewater/kids/flash/flash_filtration.html.

6. Watch the introduction.

7. Replay the introduction and complete the following.

a. Identify where the water we use comes from.

_____________________________________________________________________

b. Explain why it is unsafe to drink natural water that has not been cleaned.

__________________________________________________________________________________________________________________________________________

c. Identify where the cleaning of our water takes place.

_____________________________________________________________________

d. Identify the steps used in order to remove contaminants from our water on Student Resource Sheet 1.

Dirty, Dirty Water: DECONTAMINATION STATION

Read the passage below. Complete the Dirty Dirty Water: Student Resource Sheet, using information from the reading.

The first step in the treatment process is known as aeration.  This process adds air to water and allows foreign gases trapped in water to escape, which can greatly improve the smell of the water.  It also helps add a healthy amount of oxygen to the water.

The next step in the treatment process is called coagulation.  Coagulation is the process by which causes dirt and other suspended solid particles to chemically “stick together” into floc (clumps of alum and sediment) so they can easily be removed from water.  Alum is a substance used that helps bind the dirt, chemicals, sediment, and other debris in water together to form large clumps of floc.

The third step is called sedimentation.  Sedimentation occurs when gravity slowly pulls the particles of floc to the bottom of a container.  Wastewater treatment plants have huge settling beds that collect floc that fall to the bottom of the container that holds the water.  The cleaner water at the top where the floc no longer floats is drained into another container where the next step takes place. 

The fourth step is filtration.  In this process, the water is filtered through a substance, usually sand and pebbles, by the action of gravity. This method gets rid of the majority of bacteria, reduces turbidity (cloudiness and color), removes odors, reduces the amount of iron, and removes most other solid particles that remained in the water. Water is sometimes filtered through carbon particles, which removes organic particles. This method is used in some homes, too.

The final step is called disinfecting.  Although the water may look clear and clean after the previous 4 steps, there still may be harmful chemicals or bacteria, such as coliform, present in the water that cannot be seen.  In many cases, the toxic chemical chlorine is added to water to kill anything that may still be alive. Once the chlorine is taken out of the water, or neutralized, the water is now free of harmful bacteria and clean to drink.
*Adapted from www.epa.gov/safewater

8. Reread the passage and explain how each method is effective in removing specific contaminants from the water we use on Dirty, Dirty Water: Student Resource Sheet.
9. Define the term “floc” on Dirty, Dirty Water: Student Resource Sheet.
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Dirty, Dirty Water: Student Resource Sheet
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Dirty, Dirty Water -- Analysis

Read the following passage in order to answer the question below.

One hot summer day, Craig and Lynn Anne are out on a hike along the Gunpowder River.  Before the trip, they both filled up their canteens with tap water.  During the hike, Lynn Anne realizes that her canteen has run out of water and runs over to the river to fill her canteen up.  The river water looks clean and clear.  As Lynn Anne is about to drink the river water out of her canteen, Craig quickly stops her.  He explains that the water may have contaminants in it and that the water may be unsafe to drink.

Identify and explain the methods that one could use to in order to clean the water from the river so that it is safe for drinking.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________
Dirty, Dirty Water

Water Testing and Filtration Lab 

Introduction:

“Yuck!” You say.  

Yes, the water you drink may have actually come from a sewage treatment plant, stream, lake, reservoir or well.  All of these sources probably do not have the most sanitary conditions and they could be polluted!  The good news is that you are living in a time when most of our drinking water has been filtered and treated to remove the most harmful pathogens.  In this investigation you will test water collected from a non-potable (not drinkable or untreated) water source, filter it, and test it again.

Objective:

YSBAT

examine and analyze and filter a sample of “non-potable” water in order to describe the importance of water filtration and disinfectant techniques on human health.

Activity 1:  Water Testing 1 (Before Treatment)

1. Obtain a sample of “non-potable” water.

2. Test the water quality using the techniques described by your teacher.

3. Record results in the BEFORE section of Chart 1: Water Quality.


*Note:  the aerobic/coliform bacteria test must sit at least 24 hours to observe 


results

Activity 2:  Water Treatment

1. Conduct aeration, coagulation, and sedimentation as instructed by your teacher..

2. Use the filter your teacher or your class built for filtration.:  

Activity 3:  Water Testing 2 (After Treatment)

1. Test the water quality of the sample that you passed through the filter.

2. Record results in the AFTER section of  Chart 2: Water Quality.


*Note:  the aerobic/coliform bacteria test must sit at least 24 hours to observe 


results

Data Table:  Water Quality
	BEFORE TREATMENT

	Clarity
	Smell
	pH
	Aerobic Bacteria
	Coliform Bacteria

	
	
	
	
	


	AFTER TREATMENT

	Clarity
	Smell
	pH
	Aerobic Bacteria
	Coliform Bacteria

	
	
	
	
	


Day 2:  Results
1.  Obtain the bacteria test kits and observe results.

2.  Record results in both charts.

3.  Compare the results of the water testing BEFORE filtration to AFTER Filtration.





 Analysis

Use the following diagram and terms to explain why water purification is beneficial and important to human health.





Dirty Water--Math Extension

Objective:  Students will be able to analyze the harmful effects of bacteria through exponential growth.

Warm-up:  You have won a once and a life time contest and have been given two options.  You must choose one of the two options below.

OPTION 1:  You are given one penny the first day of the month.  Each day the money is doubled for one month.  You get whatever there is on the 31st day.

OPTION 2: You can take $1,000,000 and walk away. 

Which option would you take? __________________________

Connecting Water Filtering and Math

Think back to science class and the experiment with water filtration.  

1.  What was the water filtration system able to filter? ____________________________

________________________________________________________________________

2.  What was it unable to filter?  _____________________________________________

3.  What makes this so dangerous? ___________________________________________

________________________________________________________________________

Coliform bacteria grow fastest in environments that are dark, warm, and moist.  An ideal place for this is the human body.   Coliform bacteria grow most rapidly when temperatures are at or above
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C. Use the formula 
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to convert this temperature to Fahrenheit.

4.  We know that our bodies are usually a balmy 
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F.  Because of this, we are more than warm enough for ideal bacteria growth to take place.  Bacteria, when in ideal growing conditions, grow just like option 1 in the drill.  Every 24 hours, the number of cells doubles.   Complete the chart below for a ten day period.

	Day(s)
	  1
	   2
	   3
	     4
	   5
	    6
	    7            
	    8
	    9
	  10

	Cells
	 10
	
	
	
	
	
	
	
	
	


5.  Is this linear?  Why? _______________________________________________

6.  Using the data from the previous chart, graph the data in graph below. 


7.  Does the graph confirm your answer to question 5?  How do you know? __________

________________________________________________________________________ 

Using your graphing calculator, plot the data in a scatter plot.  Be sure to change your window according to your data.

After the data is graphed, use the STAT CALC option on your calculator.  Scroll through the options to see if you can find something to help us determine an equation for the points.

8.  Write the equation of the exponential regression.  _____________________________ 

9.  Why is the bacteria's growth referred to as exponential growth?  _________________

________________________________________________________________________

10.  Estimate the number of bacteria cells after 2 weeks. Use mathematics to support your answer. 

Dirty, Dirty Water
Water + ? = Trouble

Objective: You will be able to examine and analyze a video about a water born bacteria outbreak in order to apply your knowledge of water filtration. 

Activity 1: 

1. Preview the questions for the video.

2. Watch the MPT produced video, Water + ? = Trouble and answer the following questions.  Your teacher will stop the video periodically to review your answers. (source: http://www.thinkport.org/classroom/onlineclips/healthclips.tp )

a) In the first segment, the town is having an oyster roast. Identify a few ways the food and ice are being handled.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b) In the second segment, the Earth Watch team discovers what type of outbreak that has affected their town. What is it?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

c) What are some ways that people can get Cholera? 

________________________________________________________________________________________________________________________________________________________________________________________________________________________

d) What are some ways Cholera can affect a human’s body? 

________________________________________________________________________________________________________________________________________________________________________________________________________________________

e) Which food caused the outbreak?

_________________________________________________________________

f)  How did the food get the cholera bacteria in it?

a. The cholera grows naturally in the food.

b. The cholera contaminated the food when it was irrigated with water from the storm.

c. The cholera was grown in the food but the farmers forgot to remove it before they sold it.

d. The cholera grew in the food while it was being transported to the town.

Analysis questions: Use information from the previous lessons to support your answers

1. Use information from the video and your prior knowledge to create a flow chart showing the path of the contamination from start to finish

  





2. What could farmers do to keep disease causing bacteria from affecting their crops so that an outbreak like the one from the video does not occur again?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. According to our previous research, which type of purification would best be utilized to stop foreign bacteria like Cholera from causing an outbreak? Support your answer.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

We all have some ideas as to where our water comes from and how we get it clean.  In this activity, we will get some answers! 





As previously stated in the introduction, many of us take clean water for granted.  Why is water so important to us anyway?  Also, have you ever wondered where the water we drink comes from?  In this activity, we will tap into our knowledge of drinking water to see how much we really know!





Aeration, Coagulation, Sedimentation, Filtration, Disinfectant





Courtesy: http://www.epa.gov/safewater/kids/grades_4-8_water_filtration.html
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Waste pipes are broken during a storm





People get sick
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