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Advanced 3D Solid Modeling
	Essential Understandings: 

1. The study of 3D Computer Aided Drafting includes fundamental components and skills that have evolved over time.
2. What we learn through the study of technology can be applied to other disciplines.

3. Communication of information, electronically or though paper media, is essential in our society

4. Technology significantly influences consumer and career choices.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

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

3. Develop interpersonal, team, and leadership skills.

4. Develop and demonstrate effective communication skills.


	Essential Question: What are the advanced concepts needed for the construction of computer based 3D objects?  How can the knowledge of computer based 3D technology be applied to other disciplines?  

	

	Learning Goals: Students will:

	Demonstrate technical knowledge and skills for the creation of 3D objects using the advanced commands:  flat and formed states, engrave, texture, emboss, helix (cut sweep, extrude cut).

	Understand the importance of working in a collaborative environment.  Information is received from a variety of sources and in a variety of formats (paper drawings, electronic files, and rendered images) and it must be coordinated.

	Demonstrate and apply design problem solving process as it applies to the creation of 3D drawn objects.

	Use the Internet to filter content relevant to new communication technologies.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Progression from simple to more advanced assignments.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Flat and formed states:  Sheet metal manipulation (bend, flatten, edge conditions, creating holes, forming louvers, text).

· Document production.

· Engraving:  Used to etch text into a surface.

· Texture:  Combined with materials and lighting the object becomes a believable virtual 3D object.

· Embossing:  Used to raise text onto a surface.

· Helix:  Investigation into the creation of a screw, a bolt, and a spring.

· Advanced:  Creation of gears.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual assignments.
· A research paper detailing manufacturing careers.

	Suggested Resources
	· Individual assignments, both object drawing related and content specific worksheets.

· SolidWorks 2010

· AutoCAD LT 2004

· Text: Engineering Design with SolidWorks 2004, D. Planchard and D. M. Planchard, SDC Schroff Development Corporation, Mission, KS, 2004

· Text: Instructors Guide to Teaching SolidWorks Software, Dassault Systémes, Concord, MA, 2009

· Text: AutoCAD LT 2004 Tutorial, Shih, SDC Schroff Development Corporation, Mission, KS, 2003
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· SolidWorks 2010

· AutoCAD LT 2004

· Classroom computers/printer/plotter. 
· Web based downloading of manufacturer content.
· Web based research.

	Content Vocabulary
	· Shell, rip, bend, flatten, edge flange, hem, miter flange, fold, jog, text, texture, wrap, helix/spiral, pierce, sweep, ANSI specifications, thread, springs (compression, extension, torsion) travel, static load, solid load, gears (spur, internal, spur rack, helical, spiral bevel, straight bevel, worm, hypoid) gear terms (pitch diameter, diametral pitch, addendum, dedendum, root diameter, whole depth, circular pitch, chordal thickness, working depth, pressure angle, backlash).


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

· Quality work

· Read critically 
· Collaborate and cooperate

· Communicate effectively
· Access and process information


HTML Electronic Portfolio
	Essential Understandings: 

1. Effective strategies help us adjust to new technologies and the changing interactions among science, technology, and society.
2. Quality workmanship and systematic problem solving are essential components of technology.

3. Technology significantly influences consumer and career choices.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

2. Recognize technology as the result of a creative act, and will able to apply disciplined problem solving strategies to enhance invention and innovation.

	

	Essential Questions:  What is Hypertext Markup Language (HTML) code and how is this developed into a webpage?  How is information from a variety of sources and in a variety of formats inserted into a web page?

	

	Learning Goals: Students will....

	Demonstrate technical knowledge and skills for the creation of a simple web page using the basic structural elements associated with HTML code.

	Be able to use a simple text editor to create these codes. 

	Develop basic Adobe Photoshop skills to manipulate simple images and file formats.

	Integrate digital pictures, design layout, and other visual elements in the web page.


	Suggested Strategies
	· Individual step-by-step instruction in setting up the basic elements of the HTML framework.

· Progressions from simple to more advanced HTML elements.  Students will be taking images of their own work for inclusion in this web page.
· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual web pages.

	Suggested Resources
	· Microsoft Notepad
· Adobe Photoshop.

· Topic specific worksheets.

	Suggested Tech Integration
	· Existing web sites.

· Microsoft Notepad.

· Adobe Photoshop.

	Content Vocabulary
	· HTML, tags, XML, rule, attributes, nesting, header, line breaks, font, comments, background, tables, images, internal references, external references.

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

· Quality work

· Read critically

· Communicate effectively

· Access and process information

· Core Ethical Values


Fundamentals of Computer Aided Manufacturing (solid modeling)
	Essential Understandings: 

1. What we learn through the study of technology can be applied to other disciplines.

2. Communication of information, electronically or though paper media, is essential in our society

3. Technology significantly influences consumer and career choices.

	Content Standards:

1. Understand the impact that technology has on the social, cultural, and environmental aspects of our lives.

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

3. Develop interpersonal, team, and leadership skills.

4. Develop and demonstrate effective communication skills.


	Essential Question:  What are the fundamental MasterCAM for SolidWorks skills needed for the creation of 3D objects?  What are the basic concepts needed to operate a CNC Milling machine?  

	

	Learning Goals: Students will:

	Develop a familiarity with the basic terms, the tools, and interface of the MasterCAM for SolidWorks software program.

	Demonstrate technical knowledge and fundamental skills for the core concepts of creating a virtual 3D solid model in SolidWorks and then transferring those files to the CNC Mill for part creation.

	Demonstrate and apply design problem solving process as it applies to the creation of 3D drawn objects.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Progression from simple to more advanced assignments.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Initialed block:  The student’s initials will be cut into a solid block of machineable wax.

· Wood sign:  Students will design a 5”x7” flat wood sign.

· Turner cube:  A decorative cube cut with the mill.

· Stirling engine:  Start to reproduce the parts for an external combustion engine.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual assignments and produced objects.

	Suggested Resources
	· Individual assignments, both object drawing related and content specific worksheets.

· SolidWorks 2010

· MAXNC 15 CNC mill

· MasterCAM for SolidWorks X4

· Text: Engineering Design with SolidWorks 2004, D. Planchard and D. M. Planchard, SDC Schroff Development Corporation, Mission, KS, 2004

· Text: MAX III Software for Windows, MAX NC, Gilbert, AZ, 2008

· Projects: J.E. Howell Model Engine Plans, Outpost Enterprises, LTD.  A collection of Stirling engine plans.

	Suggested Tech Integration
	· SolidWorks 2010

· MasterCAM for SolidWorks  X4

· MAX III software for windows

	Content Vocabulary
	· G & M codes, CAM (computer aided manufacturing), CNC (computer numeric control), absolute, mill, toolpath, contour, draft, ruled, loft, revolved, swept, coons, fillet, trim, offset, surface blend, fillet blend, pocket, plunge, radial, drilling, tapping, chamfering, axis, blank, boss, canned text, chain, cut, feed rate, home position, peck, part, pass, spindle speed, and tool.

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

· Quality work

· Communicate effectively

· Collaborate and cooperate

· Access and process information
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