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	Topic
	Water Purification 

	Level
	Elementary School, 4th or 5th grade

	Title of Lesson
	Fix The Water!

	2 Real World Connections
	 The world is faced with a crisis of a clean water shortage. It is imperative that scientists and engineers can come together to solve this problem. Clean water is of the upmost importance to the world. By knowing the best materials to use to purify our drinking water, especially the most cost efficient materials, we could reduce disease, we could reduce famine, and improve the quality of life for millions of people around the world. 



	Resources
	http://kateduda.cmswiki.wikispaces.net/file/view/5thGradeScienceLessonsFinal.pdf/357392024/5thGradeScienceLessonsFinal.pdf



	TEKS #
	Student Expectation (SE)
	Sample TAKS or STAAR Problem with answer

	5.2D
	Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence
	[image: ]



	TEKS SE -  Prior Grade Level (# and description)
	TEKS SE -  Next Grade Level (# and description)

	4.2D  analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured;
	6.2D  construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and


	
	Objectives
Ensure the objective and evaluation question are aligned. Use a performance verb!!!
	Evaluation Questions  
Create 3 questions with real-world applications of the topic.
Of the 3 questions, there should be 1 multiple choice, 1 griddable, and 1 open-ended/explanation question 
Provide answers to all questions.
	Level of Bloom’s
Taxonomy

	E Addressed
In which E should the students be focusing on this objective/question?

	1
	SWBAT draw a conclusion from a scientific experiment. 
	Why was it important to measure the amount of corn starch remaining in the water?
Measuring the amount of residue will help determine how pure the water is.  

	Evaluation
	Explore
Elaborate

	2
	SWBAT describe, plan and implement simple experimental investigations. 
	Explain what you could change in your filter to gather the most amount of pure (less green) water. 
Change the order of the layers, use different materials, change amount of material in each layer.
	Comprehension
Evaluation
	Explain



	Materials
	Quantity
	Resource is for…
	Assigned to…
	Advanced Preparations

	1 L of dirty water
	1
	Teacher
	Partner A
	For engage purposes only.

	Graduated Cylinders
	~6 cylinders with a 250 mL capacity
	Students
	tH Office
	1 per group

	***Supply of fresh tap water
	250 mL
	Students
	Partner B
	Prepare mixtures of corn starch, vinegar, and water into water bottles to be given to each group of students

	***Corn starch
	¼ teaspoon

	Students
	tH Office
	Prepare mixtures of corn starch, vinegar, and water into water bottles to be given to each group of students

	***Vinegar
	¼ teaspoon
	Students
	tH Office
	Prepare mixtures of corn starch, vinegar, and water into water bottles to be given to each group of students

	***Corn Starch, Vingar, Water Mix (Don’t tell the students what is in the mixture!)
	1 per group, about 6-7 total bottles
	Students
	tH Office
	¼ teaspoon of corn starch and vinegar  per 250 mL of water approx. Put in bottles or jug for travel to school.

	Funnels (or plastic bottles/cups)
	6
	Students
	tH Office
	1 per group

	Paper towels
	2
	Students
	Partner A or B
	2 per group 

	Cup of pebbles
	6
	Students
	tH Office
	1 cup per group 

	Cup of dirt
	6
	Students
	tH Office
	1 cup per group 

	Sand
	6
	Students
	tH Office
	1 cup per group

	Filter paper (to retain solid), or cotton
	1 ball
	Students
	tH Office
	1 per group

	Bromothymol blue (BTB)
	6
	Teacher/students
	tH Office
	1 dropper bottle/group
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5E Lesson Plan

	Objective Statement(s): Today, class, we will be learning about scientific process skills and the scientific method, as well as the importance of models. We will be investigating the importance of clean water, and the processes that scientists use to filter dirty water. We will even build our own filter and test how well it filters a solution of dirty  water!

	ENGAGEMENT	
	Time in Minutes: 4 minutes

	What the Teacher Will Do
	Probing/Eliciting Questions and Students Responses
	What the Students Will Do

	The teacher will begin the class by drinking some clean water and exclaiming that they are still thisrty. The teacher will then bring out a pitcher of dirty tap water. The teacher will ask students varying questions.

Teacher will then show students a video about how astronauts must recycle their water (through filtering wastes out). 

https://www.youtube.com/watch?v=KuPMR_vMNR0


	“So, I have this pitcher of water, and I’m realy thirsty. Do you think that I should drink it/ is it safe to drink?”

“How do you know that the water is bad or dirty?”

“If I was out in the wildnerness, and I came across a lake or a river with clear water, does that mean that it’s safe for me to drink?”

“Can we think of some ways that I could make this water better for me to drink?”


	The students will split into six groups and share reasons why it is important to work cooperatively, specifically in a scientic experiment.

The students will participate in a discussion with the teacher about whether or not it would be safe to drink the pitcher of dirty water. 

	Transition Statement 

	I have a challenge for all of you. I want you all to create a filter using the materials I have brought. These are materials that most people have access to. You are going to create a filter, and put it to the test to see how well it cleans water.



	**90min teach only** 	
	Time in Minutes: 10 minutes 

	What the Teacher Will Do 
	Probing/Eliciting Questions and Student Responses
	What the Students Will Do

	The teacher will tell students that there are different organizations and  companies ran by people their age and older that deal with the importance of keeping our environment clean.

The teacher will show an example of a company called “trashbass”, a company created by an elementary school student named Wyatt in the Houston area in response to the pollution he was seeing whenever he would go fishing in Galveston. He created a trashbag company with a logo, a slogan, and an important message.
http://trashbass.com/blog/


The teacher will explain that everybody has the power to make a differene in the environment and that it is important to take an active role like the young elementary student did.

The teacher will tell students that they will be creating a “mock company” that will promote their water filters. Each group will come up with a logo, a slogan, and a company name. 




	What kind of things can we do to keep the environment clean?
[we can pick up trash from the road or in parks, we can properly dispose of chemicals and medicine at pharmacies instead of flushing them down the toilet]

Has anybody heard of the Environmental Protection Agency, aka the EPA?
[yes, they make sure that people don’t pollute the environment or make the earth dirty]

Why is it important to conserve resources that we get from the environment?
[It is important because we have a limited amount of natural resources, so we should be very careful about when we use them. Also, it is bad to pollute the environment because it can cause bad things to happen to animals and plants that we rely on]





	The students will discuss with their partners the importance of a clean environment and the consequences that come from polluting the Earth’s water supply.

The students will create a “brand” for their filter. 

Each student group will create a team name, a slogan, and a logo regarding their filter. They will also create a short thirty second explanation as to why it is important to keep the water in our world clean and why their filter is the best.








	EXPLORATION	
	Time in Minutes: 15 minutes 

	What the Teacher Will Do
	Probing/Eliciting Questions and Student Responses
	What the Students Will Do

	It should be noted that you never tell the students what is actually in the water mixture. It might be easiest to refer to the mixture as “the solution” or the “dirty water.”

The teacher will tell students that they will be creating an Earth filter. They will have access to various types of materials to utilize in their filter. 

The teacher will go over the directions for the activity:
Each student group will get a cup of pebbles, a cup of sand, 3 coffee filters, and 1 cotton ball. They will package their material into a funnel and place that funnel onto a graduated cylinder.

The teacher will also show the students that they will be drawing their filter as they build it, by labeling the layers of materials that they have used, and a relative amount of how much of each material that they have used to create the Earth filter.

Once students have created the filter that they have desired, the teacher will instruct the student to pour in a mixture of cornstarch, vinegar, and water into their filter. The students will observe as the filter filters out the corn starch from the water. The teacher should walk around the room and monitor  the students during the filtration process.

Once the water and corn starch mixture has been filtered through the Earth filter, the students will remove the filter.

The teacher will explain to the students that they will be using a BTB test to test how much corn starch and vinegar (impurities in general) are still present in the water that they have just filtered. A yellow color means that there iare still a lot of impurities present. The lighter the color of green to blue, the less amount of impurities in their resulting filtered liqud. 
Teacher note: The ratio to be used to make the corn starch solution should be ¼ teaspoon of corn starch and vinegar per 250mL of water. For the BTB test, use two drops into the water/cornstarch/vinegar solution that has been filtered out.

Important note!!! This becomes more relevant in the Explination! The BTB indicator should always be yellow due to the vinegar. They won’t be able to filter out the vinegar with the materials they have. The teacher will then allude to things that can’t be easily filtered out of water once every group has finished their filter.  

	Are you familiar with any filters?
[some water bottles have filters in them, you have filters in your house for the air, when I go to the beach I filter the sand and water through my hands or a toy]

What does a filter do?
[it separated materials in a mixture]




How should we package things in our funnel? 
[we need to pack the materials in firmly so that they don’t fall through the funnel when we are filtering the water]













How fast should we pour the water into the funnel?
[we do it really slow because the water might not go through the filter quickly since there are so many layers. If we pour all of the water in to fast it might overflow and mess with our results]





What should we do if we finish our experiment faster than another group?
[we should wait patiently, and  while we wait we can write down our observations about the filter that we have made and what the liquid looked like once it came through the filter

What does it mean if the BTB test is yellow when we place it into our filtered water?
[it means that there is still a lot of impurities in the water that were not filtered out]

What does it mean if the BTB test is blue-ish when we place it into our filtered water?
[it means that we have filtered out a lot of the impurities from the water]


















	The students will create a filter using sand and pebbles. The students will pack their materials into their filter and will also draw a picture of the filter that they have created, making sure to label the different layers that they have used in their filter.

























Once their filter is ready, the student will place their filter into a graduated cylinder. One student will slowly pour the solution of cornstarch, vinegar, and water through the filter, making sure not to let anything spill over the filter. The students will observe the filtering process and will write down their observations while they wait.




Once all of the liquid has been filtered through the Earth filter created by the students, the students will preform a BTB test to determine the relative amount of impurities left in their solution. 

The students will record the color that they see when the BTB test is performed. 

The student will also record their inferences about the purity of their water based on the color of the BTB test. 






































	Transition Statement

	Now that you have all created and tested your filters, we will compare results with the rest of the class!

	EXPLANATION	
	Time in Minutes: 10 minutes 

	What the Teacher Will Do
	Probing/Eliciting Questions and Student Responses
	What the Students Will Do

	The teacher will bring the students back to order after their investigation of water filters.

The teacher will ask one student per group to come to the front of the class and explain their filter and how affective their filter was at straining out the impurities from the mixture of cornstarch, vinegar and water. 

Important note again!!! The BTB indicator should always be yellow due to the vinegar. They won’t be able to filter out the vinegar with the materials they have. The teacher will then allude to things that can’t be easily filtered out of water once every group has finished their filter.  


























	What happened when you first poured the water?
[The water collected up top and slowly began filtering through, the cornstarch started collecting on top]

Did you retrieve the same amount of water?
[No, there was less water out than the amount that was poured in]

How can you account for the difference in volume?
[Some of the water may have remained in the different layers of the filter]

Which layer do you think retained the most water?
[Answers may vary, water was likely most retained in the “thickest” layer]

What was an indication of purified water? 
[Clear water]

How pure was your water?
[Answers should all be the same, the indicator should be yellow for all the groups due to the vinegar and the students being unable to filter it out.]

“Why might the indicator still be yellow?” (There is stuff that lives in the water that we can’t see!)

“Are there things we can’t see that live in water that can harm us?” (Yes!)
 
“What other ways are there to purify water aside from using a filter?” (Boiling the water! Adding chemicals to the water that kill the bad stuff but not humans!)

What could have caused your water to become less pure?
[The layers were too “thin”, parts of the soil or sand may have passed through the filter with the water, our filter wasn’t equip to filter out everything in the water.]

Do you think your filter arrangement affected your results?
[Answers may vary, if the students packed the soil first, debris may have fallen into the container prior to water collection, or may have filtered in with the water]

What other materials do you think would work effectively?
[Answers may vary, students may suggest a colander, mesh,strainer etc.]

What would you change in your filter to collect the most amount of pure water?
[Answers may vary. Changing the amount of material in each layer, changing the materials used, etc.]

How can we collect even more pure water?
[Running it through the filter again]

	One student per group will come to the front of the classroom. They will bring their graduated cylinder with the filtered material to the front. They will show the rest of the class the shade of green that the BTB test indicated (for purity).

The student will talk for thirty seconds about the layers that they made and why it worked well, or why it didn’t work well.


	Transition Statement

	Now that we have all seen the different filters we all created, and how well they worked, we are going to look at your individual findings and make some predictions based upon our experiment. 

	[bookmark: _MON_1409547924]ELABORATION	
	Time in Minutes: 10 minutes 

	What the Teacher Will Do 
	Probing/Eliciting Questions and Student Responses
	What the Students Will Do

	The teacher will pass out a group activity where you write out all of your finding from your filter. 

The teacher will ask the students to write down their findings from their filtered water experiment. 


The teacher will ask the students to draw a model of their filter and write down some predictions based upon their experiment. 


	What happened to the amount of water once we filtered it? What are some observations that you noticed? 


What do you predict caused the changes in your water after the filtration process happened?

Do you think you could change the amount of water that was lost? How? 

Was our water safe to drink after being filtered? Why or why not?




	The students will talk about how the amount of water decreased after being filtered and it seems a little bit clearer. 

The students will say the change happened because of the types of things in the filter and how they absorb particles and some of the water. 

Changing the order and amount of the object is the filter is what the students will say. 

Students will say the water is still not good to drink because the BTB turned the water yellow which means it is still contaminated. 




	Final Transition Statement 

	Well, we have created filters, tested the filters, and created companies that help improve the environment. Now we will put what we have learned to the test in a short evaluation.



	EVALUATION	
	Time in Minutes: 3 minutes

	What the Teacher Will Do
	Probing/Eliciting Questions
	What the Students Will Do

	The teacher will allow 5 minutes for the evaluation.

The teacher will monitor the students as they complete their evaluation.
	

	The students  will clear their desks and complete the elaboration.
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12 A student conducts an investig four identical cans, each with a hole in
the bottom. The student fills each can with a different type of soil and then adds
200 mililiters (mL) of water to each can. The graduated cylinders in the diagram
below show the amount of water that drains through the soil and out the bottom
of each can.

Soil 4

‘Some plants have roots that reach very deep underground. Which type of soil will
most likely stop water from flowing to the deepest roots of these plants?
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Company Logo Page.docx
Use this space to draw your company logo, your company name, and your company slogan.
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Company Logo

Company Slogan

Company Name
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Earth Filter WSD.docx
Name______________________________________________________________________



Earth Filter

Draw your filter. Make sure that you label each layer that you have created.
















Why did you choose these materials?  Why did you choose the order of the materials?  _________________________________________________________________________________________________________________________________________________________________________________________________________

Use this space to draw your observations of the filter experiment.  Be sure to describe the results of your BTB test.
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Evaluation_Water Filter.docx
Name: __________________________________		Date:________________________



Evaluation

1. Why is important to design an experiment before conducting it?

a. It serves as a plan for what we will be testing

b. It is not important to design an experiment before conducting it

c. It gives us an idea of how long it will take and what materials we will need

d. All of the above

e. A & C 



2. Why was it important to measure the amount of corn starch remaining in the water?

a. To determine the amount of water collected

b. To reuse the cornstarch for another trial

c. To determine how pure the water was

d. It is not important to measure the amount of cornstarch



3. Explain what you could change in your filter to gather the most amount of pure (less green) water. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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4. How much water was collected in the experiment below?
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