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	Program Information
	[Lesson Title]

Drip, Drip, Drip, 
or The Case of the Leaky Faucet

	TEACHER NAME
Paula Mullet
	PROGRAM NAME
Cuyahoga Community College

	
	[Unit Title]
Science Experiments

	NRS EFL 
4
	TIME FRAME
Three, 45 – 60 minute sessions

	Instruction 
	ABE/ASE Standards – Mathematics

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	D.4.1


	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	N.4.9

	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry

	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	
	Look for and express regularity in repeated reasoning. (MP.8)


	
	LEARNER OUTCOME(S)
· Students will gather scientific data and calculate the mean of the data.
· Students will utilize ratios and proportions to generalize the data results over an extended period of time.

	ASSESSMENT TOOLS/METHODS
· Completed KWL chart
· Observations of students at work recording data and taking measurements
· Calculation of averages
· Completion of The Case of the Dripping Faucet Worksheet
· Student essay on "How and Why to Save Water!"


	
	LEARNER PRIOR KNOWLEDGE
· Basic understanding of averages, proportions and measuring liquids.


	
	INSTRUCTIONAL ACTIVITIES 
1. To introduce the students to the problem of limited water resources ask the students to respond to the general question: “What do you know about the water resources in Ohio? Does everyone have enough water? What about in other states and nations?”  Complete a KWL activity recording (K) the knowledge the students currently have about our water resources.  Next make a list of the questions the students wonder (W) about water.
2. To provide background info about the earth’s water resources complete the activity on the Water - Where’s It At? Activity Sheet/Teacher Resource.  This activity could be done as a demonstration or as a small group activity with instructor supervision.  Complete the student worksheet in class.
Teacher Note Classrooms without access to beakers, graduated cylinders, measuring cup with metric measures, etc. could use a liter bottle of water and draw water lines on small glasses, etc.
3. After completing the previous activity and recording information in the “L” (Learned) column of the KWL chart, the students should have a good understanding of the reason for carefully managing water resources.  The group will now do an experiment to simulate the water wasted with a leaky faucet or toilet.
Before the activity collect and prepare your supplies.  In each of the 3 gallon milk jugs place a hole near (on the side not the bottom) the bottom of the jug.  One jug should have a pin prick on the side (Jug #1), another should have a slightly larger hole (jug #2) and finally the last jug should have a hole made with a small nail (jug #3).  Cover each hole with tape until you are ready to start the activity.  Fill each jug with water and tint the water with food coloring.  Each water jug should have a catch container to collect the water as it runs out.  Arrange the jugs so the catch container will collect the drips when the tape is taken off each jug.
4. Divide the class into three groups.  Large classes can have 2 or more groups study each jug.  At a given signal have a student from each group remove the tape from the jug.  Using a stop watch time 1 minute.  Count the number of drops/drips of water that left the jug during one minute.  Record this information.  At the end of 1 minute, cover the hole in the jug and use a graduated cylinder to measure the amount of water that leaked out.  Record your results for this trial and repeat the activity for 2 more trials.
Teacher Note Other amounts of time could be used. Water bottles (1 liter) could replace a milk jug for a quicker experiment.
5.  Share data with each of the other groups so everyone has the readings for all three trials for all three jugs.  Now, each student should find the average number of drops per minute (total ÷ 3) for each jug and the average volume of water (ml) collected in 1 minute.  Review how to calculate averages if necessary.  
6. Next, use what you have learned from your 3 trials to estimate how long it will take to completely empty the gallon milk jug or bottle.  Record the time it takes for the jug to empty.  Make sure students add in the 3 minutes that were spent during the earlier 3 trials.  Use your data to answer the following questions for each milk jug:
a. How many milliliters are lost per hour?
b. How many milliliters are lost per day?
c. How many gallons are lost in a day? a week? a month
d. How much money would the drip cost in a month? a year?
Discuss how these quantities could be found (proportions) use direct instruction to demonstrate the process.  (1 Gallon (fluid, US) = 3785.41178 Milliliters)  Then let small groups work to find other numbers.  Discuss results as a class.
Teacher Note The Case of the Dripping Faucet Worksheet provides a sample for recording data for this activity.  To determine the cost for your area, study a water bill or contact the water department to find out the cost of the water.  
7. Revisit the KWL chart to determine what else the students have learned.  Have students brainstorm ways to save water around their homes.  Students will write an informational article for an Aspire student newspaper discussing what they learned and how they could save water at home.

	RESOURCES

K-W-L Instruction Strategy [PDF file]. (n.d.). Retrieved from http://literacy.kent.edu/eureka/strategies/k_w_l.pdf
Student copies of Water – Where’s It At? Activity Sheet (attached)

Supplies needed for Water – Where’s It At?

· 1000 ml. beaker

· 100 ml. graduated cylinder

· 10 ml. graduated cylinder

· Eye dropper, pipette or glass stirring stick

· Metal bowl (to hear drop of water fall in)

· Water

· Coffee filters or cupcake papers

· Markers

· Calculators

Student copies of The Case of the Dripping Faucet Worksheet (attached)
Water and sewer rates for your area:

Cleveland water is measured in MCF units (7,480 gallons).  The first unit of water costs $19.26 and additional units cost $32.74. 

NEORSD (Regional Sewer District) charges Cleveland residents a base charge of $6.90 plus $69.65 per MCF of water used.

Rates change for local suburbs.



	
	DIFFERENTIATION
Students work in groups.  For lower-level students, most of the calculations on Worksheet 2 will need to be done as a group in class. Let weaker students count drops to keep them involved in the activity.

	Reflection
	TEACHER REFLECTION/LESSON EVALUATION
Calculators are a must for everyone.

	
	ADDITIONAL INFORMATION
To make putting a hole in the jugs easier, heat the pin, etc by running it though the flame of a match.  Science equipment can be found at Nasco Education Supplies.  1 Gallon (fluid, US) = 3785.41178 Milliliters




Water – Where’s It At?
Activity Sheet - Teacher Resource
Supplies  
1000 ml. beaker


100 ml. graduated cylinder


10 ml. graduated cylinder


Eye dropper, pipette or glass stirring stick


Metal bowl (to hear drop of water fall in)


Water


Coffee filters or cupcake papers


Markers


Calculators
Step 1 – Announce to the students that today they are going to estimate what proportion of the total water on the earth is usable (potable).  Distribute to each person a small white coffee filter or cupcake paper to use to represent the water on the earth.  When flattened, these papers can be folded easily to help students divide the earth’s water into parts.  Provide the students with markers so they can color code the fresh usable water and the unusable water.  Discuss and post the various water usage models.
Step 2 – Pour 1000 ml (1 liter) water in the 1000 ml. beaker.
“This represents all the water on the earth.  Where does most of the water on the earth exist?”   Show a world map or globe so students can see most of the earth’s water is in the oceans.
Step 3 – Pour 30 ml. of water into the 100ml. graduated cylinder.
Put salt in the 970 ml. left in the beaker to simulate water in oceans unfit for drinking.  You might encourage the students to calculate how much water is left in the beaker after 30 ml. is removed.  “This (water in 100 ml. graduated cylinder) represents the earth’s fresh water, about 3% of the earth’s total.”  Discuss with the students where most of the fresh water is located.   You may need to ask, “What is at the earth’s poles?” (ice)  80% of the earth’s fresh water is frozen in ice caps and glaciers.
  

Step 4 – Pour 6 ml of fresh water into a small dish or 10 ml. cylinder.  
Calculate the amount of water remaining in the 100 ml. graduated cylinder and label it frozen fresh water.  Put it in a freezer or ice bucket.  The 6 ml of water in the dish or 10 ml. graduated cylinder represents (about 0.6% of the total water on the earth) the non frozen fresh water.  About 1.5 ml of this is surface water (the rest is underground).
Step 5 – Remove one drop (0.003 ml.) of water with an eyedropper or glass stirring rod.  Release this small drop into a metal bowl or bucket so the students can hear the drop hit the metal.  The drop (0.003 ml.) represents the clean, fresh, unpolluted water that is able to be used (potable water).  Discuss why it is important to carefully manage this water.
Step 6 – To ensure that students don’t panic about the availability of water, remind the students that the small drop of potable water is actually a large quantity of water.  As a class or in small groups complete the chart found below the Answer Key.
Answer Key
Water – Where’s It At?
	Quantity to be divided among people on earth (6 billion)
	Amount Available
Liters/Person
	% of total water

	All the water on the earth
	233.3 billion
	   100%

	Only the fresh water (3% of above)
	7 billion
	    3%

	Only the non-frozen fresh water (20% of above)
	1.4 billion
	    0.6%

	Available fresh water that is not polluted, trapped in soil, too far below ground, etc. (0.5% of above)
	7 million
	  .003%


Step 7 – Discuss with the students the results of the above activity.  Remind the students that this water must last for their entire life and the lives of the 6 billion people on the earth.  Draw out there ideas about where their unborn grandchildren will get their water, etc.

Step 8 – Revisit the KWL chart and encourage students to add learned information where appropriate.

Water – Where’s It At?
Student Worksheet 1

	Quantity to be divided among people on earth (6 billion)

	Amount Available
Liters/Person
	% of total water

	All the water on the earth

	233.3 billion
	   100%

	Only the fresh water (3% of above)

	
	    3%

	Only the non-frozen fresh water (20% of above)

	
	    0.6%

	Available fresh water that is not polluted, trapped in soil, too far below ground, etc. (0.5% of above)

	
	  .003%


The Case of the Dripping Faucet
Worksheet 2
                                                   
Drops per minute              

     Volume of water (ml) in 1 min
	
	Jug #1
Pin Prick
	Jug #2
Bit Larger
	Jug #3
Small Nail
	Jug #1
	Jug #2
	Jug #3

	Trial # 1

	
	
	
	
	
	

	Trial #2

	
	
	
	
	
	

	Trial #3

	
	
	
	
	
	

	Total

	
	
	
	
	
	

	Average (total ÷ 3)

	
	
	
	
	
	


Note 1 Gallon (fluid, US) = 3785.41178 milliliters
	
	Jug #1
Pin Prick
	Jug #2
Bit Larger
	Jug #3
Small Nail

	Estimate / time to
empty jug
	
	
	

	Actual Time
To empty jug
	
	
	

	ml / hour

	
	
	

	Gallons / hour

	
	
	

	ml / day

	
	
	

	Gallons / day

	
	
	

	ml / week

	
	
	

	Gallons / week

	
	
	

	ml / month

	
	
	

	Gallons / month

	
	
	

	$$$  per month lost
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