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[bookmark: _GoBack]Lesson Summary for Bricks for Pigs
An Elementary School Earth Science Lesson Featuring Engineering Design
Grade Level: Upper Elementary (3rd–5th)	Preparation Time:  1 hour plus several days
Cost:  $40 - $110 initial cost	Suggested Time:  100 – 150 minutes
$20 to $50 recurring cost
Key Vocabulary: 	Clean Up Time: 5–10 minutes
Engineer, Engineering Design Process, Problem Statement, Criteria, Constraint, Prototype, Test, Solution, Property, Weathering, Erosion, Sediment, Binder
Materials: Clay, Sand, Gravel, Pebbles, Water, Dixie Cups or Egg Cartons, Watering Can, Weights
For all materials, see Appendix 2: Complete Materials Listing of the Lesson Plan.
Suggested Group Size: 3

[bookmark: _Toc359414362]Overview
In this engineering lesson (based on the TEACH Engineering activity Engineering for the Three Little Pigs[footnoteRef:1]), students will design and build bricks out of natural materials. Their ultimate goal is to build a brick that does not weather and erode. In addition to practicing the Engineering Design Process, students will learn about the properties and uses of natural materials, the effect of weathering and erosion on natural materials and Earth’s surfaces, and the importance of matching a material’s properties to its uses so that you have the best tool for the job. [1:  http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_earth/cub_earth_lesson1_activity1.xml] 

This lesson teaches students to make observations of Earth materials such as sand, gravel and soil, and to compare/contrast the properties and uses of those materials. Students will then define the problem of having to create a strong and weather-resistant brick, and use their observations to develop a potential solution. They will then create prototype bricks, and test their prototypes—students will simulate weathering and erosion using water, and stress tests using weight, and record the performance of their bricks. Students will summarize the results of this investigation by discussing the materials they selected for their bricks, and why those choices affected the performance of their bricks. In line with grade 3–5 standards, this lesson teaches five steps in the design process. To do so, it is divided into three parts:
· Part 1—Students will use a reading activity to familiarize themselves with key vocabulary and scientific concepts behind the lesson, and develop a context for the following activity. 
· Part 2—The teacher will lead the students in an exploration activity where students will begin to learn about types and properties of bricks. 
· Part 3—In this engineering design activity students will design, build and test their own bricks.
Note: For a complete list of scientific concepts covered in this lesson, see Appendix 1 of the Lesson Plan.
Implementation
Part 1: Reading
Using the Reading Handout, Read Aloud–Think Aloud Resource, and the Word Alert Handout, assess student vocabulary, guide them through the lesson reading, and assess vocabulary again. Be sure to discuss EDP concepts when prompted in the Read Aloud–Think Aloud Resource.
Part 2: Exploration
Note: For instructions on making slip and sample bricks, refer to section 3.3 of the Lesson Plan.
Using the Exploration Handout, and three bricks you made ahead of time using the same class materials, demonstrate how to test bricks. Have students test them against stress and weathering by using the weights and watering can, in front of the class. Facilitate discussion about the quality of the materials, and the limitations their designs will face.
Record class-wide results on the Exploration Handout, and make copies of this for each student—this is called the Exploration Results Handout.
Part 3: Engineering Design
Using the Exploration Results Handout and the Engineering Design Handout, guide students through the engineering design process. Have students identify their problem, criteria, goals, constraints, and limitations; have students design and propose a solution to you; have students construct and test their design, recording all results (if you have time you can have students use results to re-design their solution). Finally, have a class discussion to reflect on the results, and students complete discussion questions on the worksheet. Ask the following questions:
1. Which brick held up best in the simulated rain?
2. Why did this brick do the best in the rain?  What special properties does it have?
3. Which brick design held the most cans?
4. Why did this brick design support the most weight?  What special properties does it have?
5. Which brick design is the overall best?
6. Why is this brick design the best overall?
7. 

Materials
Buyer’s Guide
This section contains a pre-made list of materials, which will probably need to be purchased for the lesson, for a teacher who plans to conduct all three parts of the lesson. Also see the Buyer’s Guide Notes on the following page.
	Item Information
	Quantity: Class size of…
	Local Retail Ext Costs: Class size of…
	Online Ext Costs: Class size of…

	Item to purchase
	Re usable
	Store Type
	30
	40
	Ea.
	30
	40
	Ea.
	30
	40

	Sand
	0
	Fred Myer (summer only). Hardware store (year-round)
	1
	1
	$4.50
	$4.50
	$4.50
	$25.00
	$25.00
	$25.00

	Aquarium gravel
	0
	Petco/ Fred Meyer
	2
	3
	$3.00
	$6.00
	$9.00
	$3.99
	$7.98
	$11.97

	River Pebble / Pea Gravel
	0
	Fred Meyer
	1
	1
	$5.50
	$5.50
	$5.50
	$3.99
	$3.99
	$3.99

	Small paper cups,  3oz.
	0
	Fred Meyer
	1
	1
	$4.00
	$4.00
	$4.00
	$4.79
	$4.79
	$4.79

	Krusteaz pancake mix (previously flour)
	0
	Grocery store
	2
	3
	$4.00
	$8.00
	$12.00
	$0.00
	$0.00
	$0.00

	No Stick  Spray
	0
	variety, grocery
	2
	3
	$3.00
	$6.00
	$9.00
	$2.49
	$4.98
	$7.47

	Watering Can
	0
	variety, grocery, home improvement, hardware
	1
	1
	$5.00
	$5.00
	$5.00
	$2.49
	$2.49
	$2.49

	Mixing vessels
	yes
	grocery, variety
	10
	14
	$0.70
	$7.00
	$9.80
	$0.70
	$7.00
	$9.80

	Craft sticks or spoons for stirring
	0
	0
	10
	14
	$0.03
	$0.30
	$0.42
	$0.03
	$0.30
	$0.42

	Cans of beans for weights
	Yes
	Variety, grocery
	15
	20
	$0.69
	$10.35
	$13.80
	$2.49
	$37.35
	$49.80

	Shipping Costs
	$0.00
	$0.00
	$0.00
	$0.00
	$18.00
	$18.00

	Total Bricks For A Pigs materials cost
	$0.00
	$56.65
	$73.02
	$0.00
	$93.88
	$115.73



[bookmark: _Toc359414408]Buyer’s Guide Notes
	Item to purchase
	Notes

	Sand
	Although it is a little more expensive, colored sand is an option.  Color choices often make engineering projects more exciting for students

	Garden or aquarium gravel
	Aquarium gravel comes in a variety of colors. Color choices often make engineering projects more exciting for students. Aquarium gravel is dust-free if allergies are a concern

	River Pebble / Pea Gravel
	Colors are good, not critical. Aquarium gravel/pebble is dust-free, garden product is cheaper

	Small paper cups,  3oz.
	none

	Watering Can or bottle with sprinkle cap
	none

	Mixing vessels
	24 oz gladware-type soup/salad containers, 6-8 oz plastic drinking cups work; 1 per 3 students

	Craft sticks or spoons for stirring
	1 per 3 students

	Heavyweight small paper plates or cardboard flats
	These are the roofs for the houses, support the weights for strength testing

	Cans of beans for weights
	Prefer a brand that stacks easily

	Shipping Costs
	www.petco.com free shipping over $49




