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Fundamentals of 3D Solid Modeling
	Essential Understandings: 

1. The study of 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

	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 writing and communication skills.


	Essential Question:  What are the fundamental skills required for the construction of computer based 3D objects?  How will these 3D objects be used in a real-world collaborative environment? 

	

	Learning Goals: Students will:

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

	Demonstrate technical knowledge and fundamental skills for the core 3D modeling concepts of Part Modeling, Assembly Modeling, and Drawing creation.

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

	Analyze the individual parts as they relate to the assembly as a whole to produce a viable working assembly unit.

	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.

	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 3D modeling assignments.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Introduction to SolidWorks:  The basic concept behind SolidWorks and its interface, creating custom part, assembly, and drawing templates.

· Fundamentals of Part Modeling:  Creating the 3D individual objects (Part).  Configuring the properties of each object (material selection, color and unique physical properties associated with that material).  A Stress/strain analysis of the Part

· Fundamentals of Assembly Modeling:  Combine the parts into an assembly; attach movement and spatial parameters to each part to make the assembly “work” as it would in the real world.  Collision detection analysis of the individual part interactions.

· Fundaments of Drawing:  Develop a real-life contract document.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual assignments.

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

· SolidWorks 2010.
· 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

· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· SolidWorks 2010

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

	Content Vocabulary
	· Part, Assembly, Drawing, sketch, front plane, top plane, right plane, base feature, feature manager, property manager, configuration manager, command manager, origins, reference geometry, axis, template, extruded boss/base, view orientation, extruded cut, fillet, hole wizard, over defined, select line/edge, select vertex, select point, face, plane, normal-to, isometric, trimetric, diametric, chamfer, convert entities, push pin, rollback bar, add relation, edit color, center line, mirror entities, tangent arc, linear pattern, materials editor, geometric pattern, mate, hide, rotate, filter faces, collision detection, smartmates, geometric relations (coincident, concentric, equal, horizontal, vertical, collinear, perpendicular), revolved boss/base, tolerance/precision, exploded view, new step, suppress, section view, layer properties, drawing format, model view, auxiliary view, section view, detail view, spline, hole callout, auto balloons, bill of materials, cell, E-Drawing, save.

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

· Quality work

· Read critically

· Collaborate and cooperate

· Communicate effectively

· Access and process information


Advanced 3D Solid Modeling
	Essential Understandings: 

1. The study of 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

	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 writing and 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:  extrude, revolve, sweep, and loft

	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.

	Analyze the individual parts as they relate to the assembly as a whole to produce a viable working assembly unit.

	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 drafting assignments.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Advanced object manipulation:  the commands extrude, revolve, sweep, and loft are investigated.

· Advanced part/assembly/drawing generation:  A pneumatic test module is highlighted.  All parts are developed, sub-assemblies are constructed, the test module is assembled and analyzed, and all working drawings/contract documents are generated.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual drafting assignments.
· A research paper detailing a specific form of 3D modeling in manufacturing.

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

· SolidWorks 2010.
· 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

· Prototyping kit:  Gears Educational Systems, Hanover, MA.  A prototyping kit consisting of metal parts (similar to an Erector Set) and pneumatic components coordinated closely with assignments in the text.

· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· SolidWorks 2010

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

	Content Vocabulary
	· extrude, revolve, sweep, loft, pierce, geometric relations (midpoint, equal, tangent), mate types (angle, coincident, concentric distance, parallel, tangent, perpendicular), lofted base/boss, shape, shell, revolve-cut, insert, circular pattern, move/copy, helix/spiral, draft, sweep, rib, dome, revolve boss/base, suppress, thread path, thread section, tolerances.

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

· Quality work

· Read critically 
· Collaborate and cooperate

· Communicate effectively
· Access and process information


Fundamentals of Architectural CAD
	Essential Understandings: 

1. The study of Architectural design 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

	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 writing and communication skills.


	Essential Question:  What are the fundamental CAD skills required for the creation of architectural plans?  What are the basic principles of good architectural design?  What are the requirements of construction document creation?

	

	Learning Goals: Students will:

	Develop a familiarity with the basic terms and interface of the Chief Architect software program. 

	Demonstrate technical knowledge and skills for the core Chief Architect drafting concepts including the Chief Architect interface, electronic file management, and the Chief Architect commands (Build, Terrain, Library, 3D, CAD, and Tools).

	Know the history of Architecture.

	Demonstrate knowledge of basic architectural design. This includes historical and contemporary housing design, regulating laws, area uses and planning, site planning, construction, roof design, and mechanical systems.

	Use the Internet to filter content relevant to Architecture.

	Gain a basic understanding of the Architectural Design Profession and recognize career opportunities in this area of learning.


	Suggested Strategies
	· Progression through the Chief Architect text.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Basic structure:  The floor by floor design of a small house, dimensioning, creating room designations, 3D views, installation of a roof, the addition of doors and windows, and materials.

· Interior design: Controlling the display of objects, library objects, interior finishes.

· Kitchen and bathroom design.

· Exterior and landscape design.

· Construction Documents.

· Progression through the Architecture, residential drawing and design text.  Individual assignments will highlight a specific skill or concept.  These include:

· Historical and Contemporary housing designs:  Housing types and basic house design..
· Regulating laws:  National and local codes that regulate the building trade.
· Room planning:  Logical and practical design of the individual rooms and areas that make up a typical home.
· Plot planning:  Basic language and the symbols used to describe a typical site plan.
· Construction:  Basic construction vocabulary and details for foundations, sill and floor construction, wall and ceiling construction, doors and windows, and stairs.
· Roof design.
· Mechanical systems:  Electrical, mechanical, plumbing, and climate control.
· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual assignments.
· Architectural history research papers detailing a specific important timeframes in architecture. (ancient, roman, renaissance,19th century, and 20th century)

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

· AutoCAD LT 2004

· Chief Architect X3

· Classroom computers/printer/plotter. 
· Text: AutoCAD LT 2004 Tutorial, Shih, SDC Schroff Development Corporation, Mission, KS, 2003

· Text: Architecture, residential drawing and design, Kicklighter, Goodheart-Willcox Co., Tinley Park, Ill, 2000.

· Text: Chief Architect User’s Guide, Chief Architect, Inc., Coeur d’ Alene, ID, 2007

· Text: Chief Architect Reference Manual, Chief Architect, Inc., Coeur d’ Alene, ID, 2007
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· AutoCAD LT 2004

· Chief Architect X3

· Web-based research

	Content Vocabulary
	· House types (cape cod, cape ann, garrison, salt box, southern colonial, modern, post modern, ranch, victorian), ADA, one level, split level, multi story designs, zoning, codes, building permit, topography, plot, traffic, layout, GFCI, contour, elevation, meridian arrow, utilities, easements, scale, footing, crawlspace, live load, dead load, girders, platform framing, balloon framing, trusses, joists, framing, stud, sill, sole, trimmer, header, specifications, roofs (gable, hip, flat, shed, mansard, gambrel, butterfly, a-frame, curved, warped)

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

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Advanced Architectural CAD
	Essential Understandings: 

1. The study of Architectural design includes fundamental components and skills that have evolved over time.
2. What we learn through the study of architecture can be applied to the environment around us.

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

	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 writing and communication skills.


	Essential Question:  What are the drawing requirements and basic design process required to redesign a small house?  What career opportunities are available in this field?

	

	Learning Goals: Students will:

	Demonstrate technical knowledge, skills, and design problem solving process as it applies to the redesign of a small house.

	Develop a familiarity with the more advanced commands of the Chief Architect software program. 

	Demonstrate understanding of basic topographic map reading as it applies to site design and building/amenity orientation.

	Demonstrate understanding of traditional floor plan layout, traffic flow, individual room requirements, mechanical and structural constraints.

	Demonstrate technical knowledge and skills for construction document creation.

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· The “Flip your House” project.  A real life experience in architectural design.  An older, out-dated property was selected and has been fully documented/dimensioned (site, house exterior, and house interior).  The process includes documenting the existing conditions, redesign of the interior spaces, redesign of the exterior spaces, and final documentation.

· Teacher initiation discussions and critique sessions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual design as they progress through the “Flip”.

	Suggested Resources
	· “Flip your House” project file.

· AutoCAD LT 2004

· Chief Architect X3

· Classroom computers/printer/plotter. 
· Text: AutoCAD LT 2004 Tutorial, Shih, SDC Schroff Development Corporation, Mission, KS, 2003

· Text: Architecture, residential drawing and design, Kicklighter, Goodheart-Willcox Co., Tinley Park, Ill, 2000.

· Text: Chief Architect User’s Guide, Chief Architect, Inc., Coeur d’ Alene, ID, 2007

· Text: Chief Architect Reference Manual, Chief Architect, Inc., Coeur d’ Alene, ID, 2007
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· AutoCAD LT 2004

· Chief Architect X3

	Content Vocabulary
	· See earlier lists.

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

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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