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	Title

	Designing a Water Filter

	Primary Subject Area

	Engineering

	Grade Level

	4th – 8th grade

	Overview

	How can we use our knowledge of how different filter materials work, our creativity, and the Engineering Design Process to design and improve a water filter that cleans contaminated “mystery water?”

	Approximate Duration

	90 min

	Common Core Standards June 2012 Draft

	This lesson aligns with the following Common Core Standards:
· ETS1.A: Defining and Delimiting an Engineering Problem

· ETS2.B: Influence of Engineering, Technology, and Science and the Natural World

	Objectives

	Students will be able to:
· Identify and implement the steps of the engineering design process.

· “Imagine” ideas for making a water filter, and choose one idea to build and test.

· Make a detailed “Plan” of their water filter design that includes a materials list, a labeled diagram, and calculated cost.
· “Create” their water filters and observe the results of testing.

· Test and analyze a water filter design for strengths and weaknesses.

· “Improve” their designs based on earlier analyses.

	Lesson Materials and Resources

	For the Class:

· 2 bottles, plastic, clear, 2-liter with caps
· Funnel

· Masking tape

· Permanent marker

· 5 clear plastic 1-liter bottles with caps

· Tea leaves

· Potting soil

· Cornstarch

· Tablespoon measure

· Teaspoon measure

· 1 cup measure

· 16 liters of warm water

For each group

· Filter holder

· 2-liter bottle cap with hole drilled through it or size 4 rubber stopper with hole in it

· 1-liter plastic bottle with cap

· Screen, fine nylon, 10”-12” square

· 1 cotton ball, jumbo size

· Cheesecloth cut into 10”-12” square

· 1 coffee filter, paper, round 8-12 cup

· Art sand, washed, uncolored, ½ cup

· Gravel, aquarium, fine, uncolored, ½ cup

· 2 cups, plastic, clear, 16 oz.

· Student handouts

	Background Information

	https://www.teachengineering.org/view_activity.php?url=collection/wpi_/activities/wpi_water_filtration/water_filtration.xml

	Lesson Procedures

	1. Show students a bottle of Mystery Water. Encourage students to use their observation skills to guess what contaminants are present in the “mystery water”
2. Challenge students to work as environmental engineers. Tell them that their goal is to design water filters to clean this contaminated “mystery water.”

3. Show students the handout of Engineering Design Process: Create! (4-8).  Explain that for each criterion listed, students will assign a score to water filter designs to represent how well their water filter designs to represent how well their water filter met that criterion. They will add all of the scores together to determine a final score for their water filter.

4. Distribute samples of filter materials to each group and explain that students can use any of these materials to design their filters. Explain that each one of these materials will be assigned a cost.

5. Show students the set of “mystery water” dilutions that you created, and explain that students will use these bottles to determine color and particle scores by comparing their filtered sample with the diluted samples. Each sample number corresponds to the score.

6. Explain that the second step of the Engineering Design Process is to “Imagine” several different water filter designs.

7. Students individually brainstorm ideas for their design and then discuss their ideas with their groups.

8. Once groups decide on a design, they must draw a diagram of their water filter and calculate the cost of their filter.

9. Students then “purchase” their material and construct their filters.

10. Once all groups have finished, students will test their filters using the “mystery water.”
11. Groups then compare their filtered water to the five diluted samples to determine which theirs most closely matches. Groups will then calculate their scores.

	Assessment Procedures

	Scores and quality of filtration will be used to assess student understanding.

	Accommodations/Modifications

	The groups can present their water filters and highlight its main features to the rest of the class.

	Reproducible Materials

	Cups and bottles (if undamaged and washed), 

	Explorations and Extensions

	Redesigning and retesting the filter designs

	Reflections

	

	Contact Information

	 Adapted from Engineering is Elementary by Museum of Science, Boston
Center for STEM Education

stem@neu.edu
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