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Assignment: 


I.
LESSON OVERVIEW:
The 8th graders (note: This will work with any age group Pre-K to Doctoral Level) are beginning their Tech Ed/engineering project: Mechanical Marvels or Mass Production (see attached design briefs). 

As part of this month long project, for this class period, students will be able to:

a) List skills & activities that an engineer might use/do in their daily work lives.

b) Use these skills to describe a newly observed device both verbally (written form) and visually (engineer sketching).
c) After the brief instruction period, students will attempt to solve the visual problem using the Think/Pair/Share protocol.
d) Identify the basic components of an electrical circuit.

e) Students will reflect on connections between the dancing lunch box and real life designs that they use daily.

· What essential understanding (big idea) does the lesson address?
Accurate communication is the cornerstone of all construction, manufacturing and engineering. Students need to be able to use very accurate communication, both verbal and symbolic. 

· How is this lesson connected in the learning sequence of the unit?

 Students are developing skills in design, technical drawing, tool safety, materials, product testing/evaluation. Every project hones their skills and stretches their understandings. This project makes students aware of the standards of communication, collaboration, tool usage, lab safety, material choice, and problem solving, manufacturing & production, as well as product evaluation. Some of the real life skills that these students will practice are self-control, real time problem solving, accurate visual and verbal communication, tool & material use, and self-evaluation.

II.
ASSESSMENT, INSTRUCTION, MANAGEMENT (AIM):

· What will the students know and/or be able to do by the end of the lesson?

At the completion of this lesson the students will be able to:

1. Identify the Big understanding and why accurate communication is vital.
2. Identify the use of reverse engineering as one tool in the Universal Problem Solving Model (GIPOF) to understand how design, function, and prior knowledge interact.
3. Identify how collaboration encourages people to “think out side the box.”
4. Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign.
· What specific Massachusetts Learning Standards will this lesson address?
1.2
Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely.

2.3
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.

2.4
Compare natural systems with mechanical systems that are designed to serve similar purposes, e.g., a bird’s wings as compared to an airplane’s wings.

1.1
Given a design task, identify appropriate materials (e.g., wood, paper, plastic, aggregates, ceramics, metals, solvents, and adhesives) based on specific properties and characteristics (e.g., strength, hardness, and flexibility).

1.2
Identify and explain appropriate measuring tools, hand tools, and power tools used to hold, lift, carry, fasten, and separate, and explain their safe and proper use.

1.3
Identify and explain the safe and proper use of measuring tools, hand tools, and machines (e.g., band saw, drill press, sander, hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) needed to construct a prototype of an engineering design.
 2.1
Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign. 

2.2
Demonstrate methods of representing solutions to a design problem, e.g., sketches, orthographic projections, multiview drawings.

2.3
Describe and explain the purpose of a given prototype.

2.4
Identify appropriate materials, tools, and machines needed to construct a prototype of a given engineering design. 

2.5
Explain how such design features as size, shape, weight, function, and cost limitations would affect the construction of a given prototype.

2.6
Identify the five elements of a universal systems model: goal, inputs, processes, outputs, and feedback. 

· How will you assess whether or not each student has achieved the lesson objectives?
Each student will:

1. Complete a Reflection 

2. Complete a technical engineering sketch AND written technical engineering  

     description of a previously unknown mechanical machine.
3. Think/Pair/Share & Report out.

· How will your instruction address different learning styles of the students?

      My instruction will stimulate thought by encouraging students to express their understandings so far, demonstrate safe working habits and self-evaluate their understandings. Real life connections will be accented. Verbal, visual, and kinesthetic learning styles will be supported. After the brief instruction period, students will solve the visual problem using the Think/Pair/Share protocol before resuming work on their month long learning experiences. The instructor will give individual attention and support to students as needed.

· Preparation for this learning activity

Materials list
	#
	QTY
	Part name
	cost
	
	

	1
	1
	Recycled lunch box or large coffee cup with cover (heavy cardboard is better than foam)
	$35/person or a Big Mac $3.50
	
	

	2
	1
	Small dc motor
	2.50
	
	

	3
	1
	AA battery holder (or make one)
	1.50
	
	

	4
	2 pcs
	6 inches of # 18 or #20 insulated stranded copper wire (red & black if wanted)
	.19/foot
	
	

	5
	2
	 1 Eccentric and 1 support …1” long pieces of Hot glue stick
	.10
	
	

	6
	1
	1” x 12” of aluminum foil
	.10
	
	

	7
	2
	AA Batteries
	4/$1 @ dollar store
	
	


· How to make the DLB:

1. Take your significant other to dinner and order too much food.

2. Take home said extra food in the provided lunch box.

3. Throw out food (or have a late night snack) and wash & dry LB.

4. Prepare the Eccentric by cutting ~ 1 inch of glue stick.

a. Force the drive shaft of the electric motor into the glue stick  ~ 1/4” deep & 1/4” from one end of the glue stick piece

5. Create the circuit:
a. Cut wire into 2 pieces

b. Strip 3/8” of all ends of wires

c. Solder one red wire to one lead of the electric motor (+ positive if marked)

d. Solder the black wire (- negative) of the battery holder to the other lead on the motor

e. Connect strips of  aluminum foil
6. Process:

a. Hot glue Motor Support to bottom of box
b. Hot glue Motor to Hot glue Motor Support and bottom of box making sure eccentric will rotate without interference

c. Hot glue Battery Holder to bottom of box
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Connect wires to Aluminum strips 

e. Hot glue aluminum to tabs of box

f. Put in AA batteries
g. Shut box

h. Dance!

References:
Mr. Chris Connors & his many websites such as http://duxtech.pbworks.com/
Mr. Brian Crepeau – student teacher & electrical engineer

