


STEM Engineering Design Challenge
Title: Catch Me if You Can
Grade Level: 5th Grade
Duration: 3 (45 minute) class periods, 1 (60 minute) class period, and 1 (100 minute) class period


Formative Assessment:
Students will complete an initial self-assessment and use this as a diagnostic tool for ranking themselves on the learning scale. Sample answers are included with the pre-test. See the Self-Assessment,
Pre-Test, (See the Per-Student Handouts attachment) and the Student Learning Scale. (See the Per-Table Handouts attachment)
· The students will engage in dialogue with the science and math terms presented.
· The students will make reasonable predictions about surface runoff when designing their rooftops (catchment) and water flow systems (conveyance).
· The students will use their group data, observations, and knowledge to revise designs and answer the guided questions throughout the lesson.
· The teacher will monitor student participation and discussions to ensure student understanding.

For sample questions for teachers to use to assess the students’ prior knowledge, see the attached Sample Teacher Questions with Answers – Prior Knowledge. (Teacher Supplement Documents)
For sample questions for teachers to use to elicit discussions and assess ongoing understanding, see the attached Sample Teacher Questions – Throughout Challenge. (Teacher Supplement Documents)



Student Assessment:
Students will complete a final personal assessment and use this as a diagnostic tool for ranking themselves on the Learning Scale. Sample answers are included with the post-test. 
See the Self-Assessment, Post-Test, (See the Per-Student Handouts attachment) and the Student Learning Scale. (See the Per-Table Handouts attachment)

Summative Assessment:
Students will write a reflection on their experience and the knowledge they gained during the learning challenge. Their one-page written reflection must include answers to the following questions. See the Catch me If You Can reflections. (See the Per-Student Handouts attachment)
· Was your first design successful? Why or why not?
· Did the data your group collected throughout the challenge help the group make decisions? How?
· How did your group decide which building materials would be used? 
· What modifications were made to your original design? If these proved successful, explain why.
· In what way was surface run-off a consideration for your design?
· What contributions did you make as a member of your group when completing this challenge?
Learning Goals: 
· Students will be able to understand that the slope of a rooftop effects the velocity of the water. 
· Students will understand how people in different climate zones adapt to their environments.
· Students will be able to explain why water harvesting is a necessity in certain climate zones.
· Students will be exposed to the field of engineering.

Objectives:	
· Students will be able to describe the basic features of a water harvesting system.
· Students will be able to explain how run-off relates to different shaped rooftops.
· Students will be able to record data relevant to this challenge and use it to make design decisions.
· Students will be able to collect, analyze, and use data to solve a problem.
· Students will be able to design a plan and build a structure that aligns with the criteria, constraints, and intent of a real world problem. 
· Students will understand the steps of the engineering design process. 

Prerequisites:
· Background knowledge on the stages of the water cycle.
· Background knowledge on weather and climate zones.
· Previous experience in working in groups
· Basic addition, subtraction, and multiplication skills
· Knowledge of the metric system of measurement
· Basic knowledge and ability with online research

Vocabulary: 
Precipitation, run-off, flow, reservoir, conservation, water cycle, climate zone, catchment, conveyance, storage, collection, sustainability


Set-up:
Student group tables will have:
· a bag with material samples to touch and look over to help them make choices prior to designing and purchasing their chosen materials
· notebooks and pencils/pens to use when designing and recording data
· calculators to use when completing their budgets and taking measurements
· meter sticks, tape measures, and 12” rulers to use throughout their challenge
· iPads to photo and document the steps and trials
· Laptops to look up examples or more information throughout the challenge
· a small container of water (6-8oz) and an eye dropper to use during the build stage
· a large bath towel to use during the testing stage
· a stop-watch for students to use for practice etc.
· blank paper for students to use for planning/designing
· a budget sheet to use when making design decisions – See Per-Table Handouts Attachment
· a diagram of the Engineering Design Process – See Per-Table Handouts Attachment
· a learning scale and rubric chart – See Per-Table Handouts Attachment
· a goal and criteria chart – See Per-Table Handouts Attachment
· a testing procedure chart – See Per-Table Handouts Attachment
· a group water data sheet – See Per-Table Handouts Attachment


The teacher’s table will have:
· materials for students to choose from
· a meter stick, measuring tape, rulers and scissors
 
Day One
Review the Learning Rubric (See Per-Table Handouts attachment)
Engage (45 min.):
1. Start out talking about climate zones as they relate to precipitation and weather,
and show photos from 3 different climate zones. (Rainforest, Desert, and Antarctica)
See Slides 1, 2, 3 from the Day 1 Engage PowerPoint. 
Ask questions: 
· Is there more rain in one place over another? Why?
· What are some reasons for the lack of more precipitation in those areas?
· How might life be different for people living in these different climate zones?

2.  Begin a discussion about water run-off as it relates to the topography of an area,
 and show photos of landscapes from 3 different geographical regions. (Mountain, Valley, and 
 Flatland.) See Slides 4, 5, 6 from the Day 1 Engage PowerPoint.
Ask questions:
· Knowing what we have learned about the water cycle and the stage of collection, can you explain what might happen during the precipitation stage in each of these locations? 
· How do elevation and gravity play a role?

3. Move to a discussion about water run-off as it relates to …….                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         velocity and show photos of two mountain ranges that each have different surfaces. 
See Slide 7 from the Day 1 Engage PowerPoint.
Ask questions:
· Knowing what we have learned about the water cycle, would water run off the surfaces of these two mountain ranges in the same way? Why or why not?
· Would the water run-off have more velocity on one of these mountain ranges? Why?

4. Begin a conversation about water conservation and sustainability.
 Thinking again about how life might be different for people in different climate zones and now knowing how water collection is different in those areas as well, what might people do to function in dryer areas?
Ask questions:
· How do people who live in desert regions get their water? Do they have any control over this?
· Do you think that people in these dryer regions use water differently than people who live in the rainforest?
· How? Examples? 
· Can you give me some examples of ways they might conserve water? 
· What about sustainability? How do they plan for the dryer periods? 

5. Have the students use the laptops on their group tables to look up water conservation and water sustainability. Have the students use their Lab sheets, located on their tables, to answer a few questions about each of these new terms. – (See Per-Table Handouts attachment) After 10 minutes the whole group comes together, and each group is asked to have someone stand and give the entire class a statement about what they have learned about conservation and sustainability.

DAY 2
Review the Learning Rubric (See Per-Table Handouts attachment)
Engage (45 min.):
1. Start a conversation about water harvesting. 
As we discussed, people who live in dryer areas may try to collect what little precipitation they do get to use for their needs. 
Ask the question:
· What are some ways that you know of or can think of to collect and store water?
	
2. After hearing student ideas…introduce them to rainwater harvesting.
One way is to do something called rainwater harvesting. This involves catchment, which means providing something to catch the water, conveyance, which means a way to transport that water, and containment, which is a place to store the water they have collected.
	
3. Show some photos of buildings and homes in which water harvesting systems are in place. In each photo the teacher will point out the catchment area, the conveyance area, and the containment or storage area. (See Slides 1, 2, 3 from the Day 2 Engage PowerPoint.) 

Ask questions:
· Did you notice any similarities in the water harvesting systems we reviewed?
· Were there any differences?

4. Have the students use the laptops on their group tables to look up and research water harvesting systems, rooftop design, roofing materials, and gutters. Have the students use their Lab sheets located on their tables to keep notes and answer a few questions about the terms they were asked to research. -- (See Per-Table Handouts attachment)
After 20 minutes…The whole group comes together and each group is asked to have someone stand and give the entire class a statement about what their group learned about water harvesting systems and its components.

Day 3
Review the Learning Rubric (See Per-Table Handouts attachment)
Engage (45 min.):
Reflecting on your earlier lesson about water harvesting systems and its components, let’s try to answer the following questions.
Ask: 
· How can humans adapt to living in a dry climate?
· Why do you think engineers choose one type of material over another? 
 (Purpose of the building, environment, budget, availability of materials, etc.)
· Why do you think engineers choose one roof design over another?
 (Some styles may collect more water, may be cheaper or easier to install, or may last longer, etc.)

 Goal: What is your engineering team’s goal or problem that you will need to solve? 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop. (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Engineers use the engineering design process when solving a problem. You will also use this process as you create your design. The engineering process involves 5 main steps. 
1. ASK questions that will help you achieve your goal.
2. IMAGINE at least two possibilities for design.
a. What could be some solutions?
b. Brainstorm ideas.
3. PLAN the design before building.
a. Combine ideas to come up with a final design.
b. Make a list of the materials needed.
4. CREATE at least one design solution.
a. Follow the plan and create it.
b. Test it out!
5. IMPROVE the current design based on evidence around the original design criteria.
a. Make the design better.
b. Test it out!
Production – Design satisfies the goal. (Production of the thing or process only occurs when the design meets the goal.)
Provide an Engineering Design Process table diagram. (See Per-Table Handouts attachment)
Ask: What do you need to know in order to reach the goal? Pause and take questions. Possible questions   students may ask:
· What kind of materials will we have?
· How much time do we have?
· What is a (technology being designed)?
· How are we going to test it?
Answer students’ questions. Be sure to discuss the materials, criteria and constraints, and testing procedure:
· Materials and tools available for student use

	· Cardboard rolls (short and long)
· Styrofoam strips (misc. sizes)
· Large Straw 8.5” Long (21.50cm) 10mm Diameter
· Foil Roll
· Plastic Wrap Roll
· Double-sided tape (Whole Roll)
· Masking Tape 12 inch (30.48cm)
· Duct Tape 12 inch (30.48cm)
· Clear Packing Tape 12 inch (30.48cm)
· Cardboard (roof top) 
15” X 24” (38.1cm X 60.96cm)
· Plastic trim (gutter) 12” (30.48cm)
· Vinyl trim (gutter) 12” (30.48cm)
· Clear vinyl tubing 
1/2 “ diameter (1.27cm)
8” Long (20.32cm)
· Bendable Plastic funnel
	· Clear Vinyl Mat Paper  (Roof material)   15” X 24” (38.1cm X 60.96cm) 
· Brown Rubber Mat Paper   (Roof Material)   15” X 24” (38.1cm X 60.96cm)
· Plastic Bag Material (Roof Material) 15” X 24” (38.1cm X 60.96cm)
· Small plastic container, without lid (empty yogurt container)
· Tall plastic bottle   (Empty water bottle)
· Tall plastic container with lid  (Empty Dry Drink Mix Container)
· Large Yogurt tub with lid   (Large 24oz Cottage Cheese container)  
· Home (12’x12’x12’ cardboard box)




Tools
· Scissors
· Tape measure
· Ruler 
· Metric liquid measuring cup


· Criteria and constraints (i.e. budget, time, materials)
The landowner has certain specifications that must be met in order to be considered as the roof and water harvesting designer for their new family home development.
  Criteria:
1. The model must include a rooftop, (catchment area) a flow system, (conveyance) and storage. (reservoir)
2. The model must collect at least 75% of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

 Constraints:
1. The design team will have a strict budget of $1,500.00
2. The design team will be limited to the materials provided.
3. The design team’s flow system will only have 5 seconds to transport the water from the rooftop to the reservoir. The time will begin after the last drop of water has been dropped on the rooftop.
4. The design team will be limited to 45 minutes to build their model and 15 minutes to re-design if needed.

· Testing procedure 
The teacher will come to each group’s table. One member of the group will sprinkle 355ml of water onto the rooftop. After all the water has been sprinkled on the rooftop, another group member will start a stopwatch and time the flow for 5 seconds. When time is up, a third group member will remove the reservoir and measure the amount of water collected. 

How students will measure the success of their design?
The design will be a success if their water harvesting system can collect, transport, and store 75% (266.25ml or more) of the sprinkled water to their reservoir in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Students’ roles within their design groups
Engineering team members must work together in order for this challenge to be a success. Each group member’s ideas are to be valued and respected, however there will be a need to compromise at some point. Each group will need a person to take photos with their iPad (or other photo-taking device) throughout the process to document the steps and changes made along the way etc. Each group will need someone to calculate the materials cost, someone to keep careful notes about each step in the building process and any changes that are made and why. Each group will need someone to sprinkle the water, someone to time the flow system, and someone to measure the water in the reservoir. Together the group members will compare the water amounts and verify if the water amount met the criteria.

Day Four
Review the Learning Rubric (See Per-Table Handouts attachment) 
Review the Engineering Design Process (See Per-Table Handouts attachment) 
Engage (60 min.):
Ask: How can humans adapt to living in a dry climate?
Goal: What is your engineer team’s goal or problem that you will need to solve? 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Criteria:
1. The model must include a rooftop, (catchment area) a flow system, (conveyance) and storage. (reservoir)
2. The model must collect at least 75% of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.
  Constraints:
1. The design team will have a strict budget of $1,500.00. 
2. The design team will be limited to the materials provided.
3. The design team’s flow system will only have 5 seconds to transport the water from the rooftop to the reservoir. The time will begin after the last drop of water has been dropped on the rooftop.
4. The design team will be limited to 45 minutes to build their model and 15 minutes to re-design if needed.

Review the Testing procedure 
The teacher will come to each group’s table. One member of the group will sprinkle 355ml of water onto the rooftop. After all the water has been sprinkled on the rooftop, another group member will start a stopwatch and time the flow for 5 seconds. When time is up, a third group member will remove the reservoir and measure the amount of water collected. 

How students will measure the success of their design?
The design will be a success if their water harvesting system can collect, transport, and store 75% (266.25ml or more) of the sprinkled water to their reservoir in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Before moving on the activity, students will all have 5 minutes to look over the materials in their sample materials baggie.
Activity (10 min.):
Imagine: What are some possible solutions to the problem? 
Let’s look at the goal again. Your team will need to design a model of a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped onto the rooftop. You will have 10 minutes to imagine or brainstorm possible solutions to this problem. What will your design look like? How will you use the materials to create your design? 
Students need to use their budget sheet and the materials list (See the Per-table Handouts attachment) and samples as they design and plan. Explain that during the challenge, groups may return materials for a refund if those materials were never used and if they are not altered/damaged. They may then use the refund money on their budget sheets and can purchase additional supplies.

Explain to the students that they may want to save some money in their budget to use if they need to purchase more materials during the Improve stage if needed. Groups that need to improve their design will not be given additional money for more materials. It is up to each group to pre-plan accordingly.

During this time, the teacher will circulate the classroom and visit each table. Students should be quietly drawing/writing their ideas. Ask students if they have any questions and answer them when applicable.

Announce when there are only 2 minutes left. After 10 minutes, regroup students to go to the next step.

 Plan: Tell students, “You will have 40 minutes to combine your ideas into one design. You must then bring your design to me for approval.”
Steps to take in creating your design: 
· Draw a sketch of your design including measurements. 
· This group design will be an agreed-upon design using the best elements from the individual plans. Group members will collaborate and often compromise in order to complete this design. All members will get to vote on the final design to be approved.
· Decide which materials you want to use
· Use the budget sheet to ensure you have enough money to buy the items you want. Make a list of the materials you will be purchasing and turn this in with your design for approval.
· During this time, the teacher will circulate the classroom and visit each group. The teacher will listen to students’ ideas and make sure that every student is getting the opportunity to share their ideas about the design. Some questions the teacher might ask are: “Has everyone had the opportunity to share their ideas?” or “What materials will you choose to use in your design?” If a student is not talking, look at them and say, “What ideas do you have about the design?”
Announce when there are only 2 minutes left. After 40 minutes, regroup students and explain that they will begin building and testing their design the next class period.

Day 5
Review the Learning Rubric (See Per-Table Handouts attachment) 
Review the Engineering Design Process (See Per-Table Handouts attachment) 
ENGAGE: 1 hour and 40 minutes
 
Goal: What is your engineer team’s goal or problem that you will need to solve? 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Review the Criteria and Constraints (See Per-Table Handouts attachment)
Review the Testing Procedure (See Per-Table Handouts attachment)

Go over the building procedures. 
· Someone from each group will go to the materials table and gather the items needed
· Someone in each group needs to keep notes on what the group is doing along the way, such as the measurements used and any changes made while building etc.
· Groups may begin building as soon as they get their materials.
· If your group finishes before the timer goes off, you should look over the design for possible improvements. 
“In order for you to move on to the next step, I had to approve your designs and review your budget sheets.” The teacher passes out the designs the groups had turned in the day before. Groups are given 5 minutes to review their designs.
Create: Build your team’s design following your plan. You will have 45 minutes. 
During this time, the teacher will circulate the classroom and visit each group. Some questions the teacher might ask:
· How did you come up with this design?
· Why did you choose these specific materials?
The teacher will watch to ensure that all students are given the opportunity to help create the design. If the teacher notices students not engaged he or she might ask:
· What have you contributed to this design?
· Can you help this student with this part?”
The teacher should remind the groups to re-check the criteria for the project. 

Announce when there are only 2 minutes left. After 45 minutes, tell students to stop building and that it is time to test.

Test: Now it is time to test your designs! (15 minutes)
First, let’s review the goal: 
Goal: 	What is your engineering team’s goal or problem that you will need to solve? 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Review the Criteria and Constraints (See Per-Table Handouts attachment)
Review the Testing Procedure (See Per-Table Handouts attachment)

Testing procedure: 
· The teacher will come to each group’s table. 
· One member of the group will sprinkle 355ml of water onto the rooftop. 
· After all the water has been sprinkled on the rooftop, another group member will start a stopwatch and time the flow for 5 seconds. 
· When time is up, a third group member will remove the reservoir and measure the amount of water collected. 
· Together each team will fill out their group’s water data sheet. (See Per-Table Handouts attachment)
Improve: Have a discussion with your team about ways to improve your design. 
You will have 15 minutes to improve it. (You are not going to plan and build a new design. You are improving on your current design.)

The teacher will explain that groups may want to consider what things their design had that worked and be inspired by the things that worked on other designs.
During this time, the teacher will circulate the classroom and visit each table. The teacher will ask questions such as:
· How are you going to improve your design?
· What changes are you making to your design and why are you making them?
Announce when there are only 2 minutes left. After 15 minutes, tell students to stop building and that it is time to re-test.

Test: Now it is time to test your improved design! (10 minutes)
First, let’s review the goal: 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Review the Criteria and Constraints (See Per-Table Handouts attachment)
· Review the Testing Procedure (See Per-Table Handouts attachment) 
· Together each team will fill out their group’s water data sheet. (See Per-Table Handouts attachment)
Discussion: (5 minutes)
· Ask students to describe any similar ideas (multiple groups used.)
· Ask students to describe any different ideas groups came up with.
· Ask students why they think some designs came closer to meeting the goal. 
· Ask the students if unbalanced or balanced forces were observed
Have the students discuss in their groups the following questions:
· Did your team’s design meet the goal? Why or why not? 
· Did your design improve? How do you know?
· Are there any changes you would still like to make to your design? Why?
Accommodations/Recommendations:
· ELL students (Depending on the level of need) may give answers to the project reflection questions orally to the teacher. Other ELL students may require a reduction in questions on the project reflection.
· ESE students or 504 students with IEP requiring extra time, can be given longer to make/design their plans and then more time to build them. The teacher can also reduce the number of questions on the project reflection.
·  Students with physical limitations may need to have more space at the group table and possibly more assistance from the teacher or other group members with handling tools or materials. 

Misconceptions
· People and plants can’t survive/live in a desert.
· Deserts are sandy areas and never receive rainfall.
Suggested Technology
· Computer and PowerPoint Software for the teacher-to open up photos that will be used during the Engage phase on day 1 and day 2.
· LCD Projector to project the images from the computer onto the overhead screen
· iPad -one per group to use to sketch their final combined design plans and take photos
· Laptops-one per group for research on terms and topic
· Online timer to project on a screen throughout the challenge

Extension activities: 
An extension of this challenge would be for the students to design a filter system to add to their water harvesting system in order for the collected water to be safe for drinking.
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