STEM BriefsMaking Connections in STEM


Title: Conserving Water at Home
Challenge: Water is a natural resource that is limited and needs to be conserved.  Students will collect data about how much water they are using at home, design a plan to conserve water, implement the plan, and again take data to determine their success.
	Science
	Engineering
	Mathematics

	Concepts:
Science 3.8b
A variety of factors can affect an ecosystem; human actions may reduce the effects of these factors on an ecosystem.
· Human actions (e.g., polluting, clearing large plots of land to build neighborhoods or plant crops, over-fertilizing lawns, burning fossil fuels) can negatively affect the survival of organisms in an ecosystem (3.8 a). 
· Humans can make choices that reduce their impact on an environment (3.8 a).
· The water supply on Earth is limited. Pollution reduces the amount of usable water; therefore, the supply should be conserved (3.8 b).

Practices:

Science 3.1 The student will demonstrate an understanding of scientific and engineering practices by
a)        a) asking questions and defining problems
          b) planning and carrying out  
              investigations
   	      d) constructing and critiquing 
              conclusions
    	      f) obtaining, evaluating, and 
              communicating information
	Concepts:
STEL-4I
Explain why responsible use of technology requires sustainable management resources

STEL-4S
Develop a solution to a technological problem that has the least negative environmental and social impact.

Practices:

The Engineering Design Process:
1. Define: Define the problem, ask a question  
2. Imagine: Brainstorm possible solutions
3. Research: Research the problem to determine the feasibility of possible solutions
4. Plan: Plan a device/model to address the problem or answer the question
5. Build: Build a device/model to address the problem or answer the question
6. Test: Test the device/model in a series of trials
7. Improve: Using the results of the test, brainstorm improvements to the device/model; return to #3 
8. Share: Communicate your results to stakeholders and the public

	Concepts:

Math 3.CE.1/3.CE.2
Students should enhance their ability to select an appropriate problem-solving method from among estimation, mental mathematics, paper-and-pencil algorithms, and the use of calculators and computers. With activities that challenge students to use this knowledge and these skills to solve problems in many contexts, students develop the foundation to ensure success and achievement in higher mathematics.
Practices:
Math 3.CE.1
The student will estimate, represent, solve, and justify solutions to single-step and multistep problems, including those in context, using addition and subtraction with whole numbers where addends and minuends do not exceed 1,000.
b) Apply strategies to estimate a solution for single-step or multistep addition or subtraction problems, including those in context, where addends or minuends do not exceed 1,000.
c) Apply strategies and algorithms, including the standard algorithm, to determine the sum or difference of two whole numbers where addends and minuends do not exceed 1,000.
e) Represent, solve, and justify solutions to single-step and multistep contextual problems involving addition and subtraction with whole numbers where addends and minuends do not exceed 1,000.


Math 3.CE.2
The student will recall with automaticity multiplication and division facts through 10 x 10; and represent, solve, and justify solutions to single-step contextual problems using multiplication and division with whole numbers.
a) Represent multiplication and division of whole numbers through 10 x 10, including in a contextual situation, using a variety of approaches and models.
e) Represent, solve, and justify solutions to single-step contextual problems that involve multiplication and division of whole numbers through 10 x 10.
f) Recall with automaticity the multiplication facts through 10 x 10 and the corresponding division facts. 

    



[image: ]
3rd Grade/Science and Math		


Title: Conserving Water at Home
Timeframe: 
	2 weeks of student data collection
3 days of in class work 30-45 minutes per day



Standards/Indicators  (copied from the standards)
	Science
3.1   	The student will demonstrate an understanding of scientific and engineering practices by
a)        a) asking questions and defining problems
          b) planning and carrying out  
              investigations
   	      d) constructing and critiquing 
              conclusions
    	      f) obtaining, evaluating, and 
              communicating information
3.8 
The student will investigate and understand that natural events and humans influence ecosystems.
       b) water is limited and needs to be conserved

Math 3.CE.1
The student will estimate, represent, solve, and justify solutions to single-step and multistep problems, including those in context, using addition and subtraction with whole numbers where addends and minuends do not exceed 1,000.
b) Apply strategies to estimate a solution for single-step or multistep addition or subtraction problems, including those in context, where addends or minuends do not exceed 1,000.
c) Apply strategies and algorithms, including the standard algorithm, to determine the sum or difference of two whole numbers where addends and minuends do not exceed 1,000.
e) Represent, solve, and justify solutions to single-step and multistep contextual problems involving addition and subtraction with whole numbers where addends and minuends do not exceed 1,000.

Math 3.CE.2
The student will recall with automaticity multiplication and division facts through 10 x 10; and represent, solve, and justify solutions to single-step contextual problems using multiplication and division with whole numbers.
a) Represent multiplication and division of whole numbers through 10 x 10, including in a contextual situation, using a variety of approaches and models.
e) Represent, solve, and justify solutions to single-step contextual problems that involve multiplication and division of whole numbers through 10 x 10.
f) Recall with automaticity the multiplication facts through 10 x 10 and the corresponding division facts. 



[bookmark: _heading=h.gjdgxs]Engineering Problem
	Water is a natural resource that is limited and needs to be conserved.


Challenge and Criteria
	Create and implement a plan to conserve water at home.


Support about the Standard 
	Some of the math applications in this lesson exceed single-step multiplication and division. You may choose to have students use a calculator to figure out the gallons of water used. Not using a calculator may provide an extension for students ready for multi-step, larger number problems.


[bookmark: _heading=h.ludp7to5zvek]Support for the Engineering Design Process
	If students have not participated in the Engineering Design process, introduce the Engineering Design Process to students.  Explain that the Engineering Design Process is a step-by-step process that engineers and designers use to solve problems.   The Engineering Design Process is cyclical and can begin at any step, or move back and forth between steps numerous times. In real life, engineers often work on just one or two steps and then pass along their work to another team. Share the graphic with students.
[image: ]


Materials and Safety (Always refer to the VDOE Safety in Science Teaching)
Identify potential safety concerns. Please refer to division safety criteria when working with materials.
	Race to Save Water Video
2 sets of  Student Pages  for initial data collection and final data collection.
Calculators (optional)



Lesson Preparation
	Prepare Student Pages
Review Race to Save Water Video
Be familiar with the formulas needed to calculate the gallons of water used for toilet, shower and sink.



Suggested Prior Instruction
	Students should be familiar with the concept of conserving natural resources.



	Engage: The goal of this phase is to capture students’ attention and interest for the purpose of preparing them for engaging in the proposed engineering problem. 

	Teacher Directions
	Additional Notes

	Ask students to think about how they used water at home this morning before arriving at school. Record student responses on the whiteboard or chart paper. Examples given may be; brushing teeth, washing hands/face, showering/bathing, filling a water bottle, etc.

Have students return to their seats to brainstorm and write down other ways their family uses water at home throughout the day, using the “How I Use Water” student page.

Ask students to share some of their uses. Some examples may be washing clothes, flushing the toilet, washing dishes, watering plants, etc.


	



	Explore: The exploration phase provides concrete experiences where students investigate phenomena, observe patterns, and/or encounter discrepant events that build upon knowledge and practices from the Engage Phase.

	Teacher Directions
	Additional Notes

	Tell students they will create and implement a plan to conserve water at home. 

Have students watch the video Race to Save Water.

After watching the video ask students to think about how much water they think their family might use in a week. More or less than the families in the video?

Tell students they will choose one way they would like to work on conserving water at home:
· Number of times the toilet is flushed
· Time taking a shower
· Length of time water runs while washing hands/brushing teeth.

For one week they will track their normal water usage for one of the actions above. They can use the measurements mentioned in the video.

· 1 Flush = 3 gallons of water
· 10 seconds of water from the faucet =   2 cups of water
· 10 seconds of water from the shower = 3 cups of water

After students have completed one week of collecting data about their normal water usage, ask them to bring their data to school to share. 

You may need to take time to teach students how to calculate the total number of gallons used. Gathering students in small groups based on their conservation method (toilet, shower, sink) may work well.

Students who tracked the same usage, for example, toilet flushing, should form a group and share the total number of gallons of water used with their group.

Questions groups may want to discuss:
Who used the most gallons?
Who used the least gallons?
Why do you think some used more gallons than others?

	


Video -  Race to Save Water 
You may want to post the video for parents on the Learning Management System you use or send it out via email.




You can decide if you would like for students to track the water usage for their whole family or just for themselves. 


















Toilet
1 Flush = 3 Gallons 
Total Number of Toilet Flushes x 3 =  Total  Gallons of Water

Sink
10 seconds = 2 cups
Total Seconds x 2 Cups ÷ 10 Seconds = Total Cups
Total Cups ÷ 16 Gallons = Total Gallons

Shower
10 seconds = 3 cups
Total Seconds x 3 Cups ÷ 10 Seconds = Total Cups
Total Cups ÷ 16 Gallons = Total Gallons




	Explain: The essential knowledge and practices with which students engaged and explored, are now made clear and comprehensible.  This is also an opportunity for students to explain their understanding of the concept or practices.

	Teacher Directions
	Additional Notes

	Ask students to reflect on their initial data and create and implement a plan they can use to conserve water at home.

Have students take their plan home and work with their family to implement their plan for one week.

After one week, students compare their initial data with their final data. 
Did they use less water?
Did their plan work to conserve water?
	An example plan may be: 
I will reduce the amount of water I use when showering. I can do this by taking shorter showers.




Week 1 Total Gallons  ₋  Week 2 Total Gallons  =  Total Gallons of Water Conserved



	Elaborate:  The intention is to facilitate the transfer of concepts and abilities to related, but new situations. 

	Teacher Directions
	Additional Notes

	Have students review their plan and make any changes that could help them conserve water if they did not conserve water with their plan. 

 This is also an opportunity for students to add to their water conservation plan. If they tried to conserve water by taking shorter showers, maybe they will add the length of time the water runs while washing their hands/brushing their teeth to their plan.

	Students could also be more specific with their plan. If their plan was to take shorter showers, maybe they could be more specific about the time they spend in the shower. 

Example: I will conserve water by limiting my showers to 5 minutes.



	Evaluate:  The intention is for students to reflect on their new learning.

	Teacher Directions
	Additional Notes

	Students reflect by writing, drawing or discussing the number of gallons of water they conserved with their plan. 

Did they save as many gallons of water as they thought they would? 

Will they add another conservation method to their plan? 

Was it easy or difficult to implement their plan? 

If they did not involve other family members in their plan will they consider it?

	[bookmark: _heading=h.1fob9te]



Student Pages 
image2.png
Figure 1 Engineering Design Process image based on the Notional Aeronatics and Space Aduinistration (NASA) engineeing desga
model.
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