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Fundamentals of Manufacturing Technology and Safety Issues
	Essential Understandings: 

1. The resources, processes, concepts, and tools of manufacturing technology must be used safely and effectively.

2. The study of technology includes fundamental components that have evolved over time.
3. Quality workmanship and systematic problem solving are essential components of technology.

4. Safety is an integral part of daily life.

	Content Standards:

1. Apply disciplined problem-solving strategies to enhance invention and innovation.

2. Develop interpersonal, team, and leadership skills.

3. Understand and demonstrate the process of turning raw materials into a finished product.
4. Understand the basic health and safety concerns when using tools.


	Essential Question: What are the fundamental components in the study of manufacturing technology – past, present, and future?  What are the essential safety requirements in this field of work?  What career opportunities are available in the field?

	

	Learning Goals: Students will:

	Analyze the history that comprises and has shaped the development of manufacturing in the United States.

	Review and identify the elements that make a manufacturing enterprise; the forms of ownership and manufacturing processes.

	Apply manufacturing standards and other vocabulary for the development of product.

	Demonstrate the safe use of all hand tools, power tools, and processes using materials in the Technology Lab.

	Recognize career opportunities in the area of manufacturing technology.


	Suggested Strategies
	· Act as a teaching assistant and take part in a practical demonstration for the Exploring Manufacturing I students in the safe use of all applicable power tools and hand tools in the technology lab.

· Demonstration of safe material handling.

· Individual project activities.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students and a practical written “safety test.”
· A research paper detailing history, the technological innovations, and the importance of “the patent” for a specific manufacturing company.

· A research paper detailing a specific manufactured product.

	Suggested Resources
	· Safety test.

· The technology lab, hand tools, and power tools.

· Topic specific worksheets.

	Suggested Tech Integration
	· Microsoft Word.

· Technology related Web sites

	Content Vocabulary
	· Input, Process, Output, Feedback, Systems Model, home handicraft system, mercantile system factory system, proprietorship, partnership, corporation, custom manufacturing, continuous manufacturing, intermittent manufacturing, flexible manufacturing system (FMS), J.I.T., hazardous materials, fire protection.

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate

· Communicate effectively
· Read critically
· Access and process information

· Quality work

· Productive habits of mind: self-regulated thinking


Individual Tool Investigations and Projects
	Essential Understandings: 

1. The resources, processes, concepts, and tools of manufacturing technology must be used safely and effectively.

2. The study of technology includes fundamental components that have evolved over time.
3. Quality workmanship and systematic problem solving are essential components of technology.

	Content Standards:

1. Apply disciplined problem-solving strategies to enhance invention and innovation.

2. Understand and demonstrate the process of turning raw materials into a finished product.
3. Understand the basic health and safety concerns when using tools.


	Essential Question: How can I use the tools and processes of manufacturing to ensure quality workmanship in the final product?

	

	Learning Goals: Students will:

	Know the terms associated with the specific hand tools and power tools.

	Demonstrate the safe use and unique characteristics of all hand tools, power tools, and processes using materials in the Technology Lab.

	Demonstrate and apply basic measurements techniques while constructing individual projects.

	Identify and construct a variety of complex wood joints.

	Identify and use of a variety of wood fasteners.

	Understand the use and environmental impact of adhesives and finishes.

	Understand the role of quality workmanship while working on their individual projects.


	Suggested Strategies
	· Teacher initiation discussions:  individual tools, manufacturing processes associated with manufacturing as well as advance Japanese joinery theory.
· Demonstration of safe material handling.

· Individual practical “hands-on” projects highlighting many of the tool or process introduced earlier in the Exploring Manufacturing I class.  Working independently and quality workmanship is stressed.  The two projects include:

· Puzzle box:  (Makezine.com, UnaBox, Claudio Bernardini) A keyless, secret compartment, wooden box.

· Independent project: student selected, small to medium sized wooden project.  Overall assessment depends on project complexity, overall workmanship & quality, and final product.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback during the process of project construction and final assessment of the individual woodworking projects.

	Suggested Resources
	· Activity specific tools.

· Supplies for the construction of the individual projects.

· Text: Constructing and Manufacturing Wood Products, Wayne H. Zook, McKnight Publishing, Bloomington, Ill, 1973.

· Text: Advanced Woodworking & Furniture Making, 4th Edition, Feirer and Hutchings, Chas A. Bennet Co. Inc., Peoria, Ill, 1978.
· Topic specific worksheets and outlines.

	Suggested Tech Integration
	· N/A

	Content Vocabulary
	· Rough lumber, dressed lumber, open grain, closed grain, green wood, knots, pitch, deciduous, conifers, tape, tri-square, T bevel, cross-cut saw, rip saw, back saw, coping saw, flat head screwdriver, Phillips head screwdriver, square head screwdriver, torx screwdriver, claw, bell face, pop rivet, stapler, common nail, penny, shank, thread, pilot hole, chisel, shaver, scraper, high speed drill bit, forstner bit, brad point bit, spade bit, masonry bit, hole saw, drill index, combination pliers, needle nose pliers, lineman pliers, end snip pliers, bar clamp, wood hand screw clamp, box end wrench, Allen wrench, jigs, fixtures, template, labor unions, collective bargaining, strike, shops.

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Communicate effectively

· Core Ethical Values


Manufacturing Enterprise

	Essential Understandings: 

1. The resources, processes, concepts, and tools of manufacturing technology must be used safely and effectively.

2. The study of technology includes fundamental components that have evolved over time.

3. Quality workmanship and systematic problem solving are essential components of technology.

	Content Standards:

1. Recognize technology as the result of a creative act.
2. Apply disciplined problem-solving strategies to enhance invention and innovation.

3. Develop interpersonal, team, and leadership skills.

4. Understand and demonstrate the process of turning raw materials into a finished product.

5. Understand the basic health and safety concerns when using tools.


	Essential Question: How can I apply technology and managerial principles and demonstrate leadership and team-building skills to organize, finance, and operate a successful manufacturing enterprise?

	

	Learning Goals: Students will:

	Identify all of the terms associated with manufacturing enterprise.

	Know the steps involved to bring a product from the concept through to final production stages. 

	Develop product drawings, bill of materials, manufacturing plans, and schedules for use in the manufacturing enterprise process.

	Construct fixtures and jigs on the shop machines for both accuracy and safety for use in the manufacturing enterprise process.  

	Understand the role of quality workmanship while working on the manufacturing enterprise product.

	Organize and operate a model manufacturing enterprise. 

	Recognize career opportunities in the area of manufacturing technology.


	Suggested Strategies
	· Teacher initiation discussions regarding the steps in product design: product needs, brainstorming ideas, screening of ideas, design/develop, specifying characteristics, and obtaining approval.  Each student will develop and propose a business plan/product.
· Build a prototype with an emphasis on design and construction.

· Developing and draw up final engineering/detail drawings.

· Compile a bill of materials.

· Advertizing/marketing for the product.
· The class will select a “winning” design.
· Develop jigs and fixtures specific to the design of the product.
· Oversee manufacturing cells. (Exploring Manufacturing I students working on sub-assemblies of the project)

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback during the process of the manufacturing enterprise.

	Suggested Resources
	· Text:  A library of projects is available for student research.

· Activity/manufacturing specific tools.

· Supplies for the construction of the manufacturing enterprise projects.

	Suggested Tech Integration
	· Microsoft Excel spreadsheets of specific enterprise related tables.

· Microsoft Publisher.

· Microsoft Word.

	Content Vocabulary
	· Stock certificate, share, corporation, manufacturing, casting and molding, forming, separating, conditioning, assembling, finishing, prototype, engineering/detail drawings, bill of material, operation process chart, fixture, jig, and template, assembly, sub-assembly.

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically (also “visual” critical reading of working drawings)
· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values
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