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Approved January 2012
Fundamentals of Basic Conventional Drafting
	Essential Understandings: 

1. The study of Drafting/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 conventional board drafting?  What are the basic drafting concepts needed in the understanding of the process of mechanical drawing communication?    

	

	Learning Goals: Students will:

	Develop a familiarity with the basic terms of conventional board drafting. 

	Identify and properly use conventional board drafting equipment.

	Demonstrate technical knowledge and skills for the core drafting concepts of standardized lettering, accurate measurement, scale measurement, line identification and selection, geometric shape identification and construction, and object dimensioning.

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

	Demonstrate technical knowledge and skills for making conventional orthographic drawings.

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


	Suggested Strategies
	· Individual practical “hands-on” instruction in drawing with conventional board drafting equipment.

· 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:

· Lettering:  Drafting lettering standards and quality checks for all drafted drawings.

· Measurement:  Basic imperial and metric measurements as well as the concept of scale measurement.

· Lines:  Exposure to the drafting line conventions and symbols that comprise a conventional drawing.  Practice in “reading a print”.

· Geometric shapes:  Basic rules for the construction and drawing of geometric shapes used in object creation.

· Orthographic drawings:  Basic drafting concept of object visualization.

· Dimensioning:  Basic drafting standards for object/drawing dimensioning.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual drafting assignments.
· A short research paper detailing a specific form of communication.

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

· Drafting/drawing equipment.
· Text: Basic Technical Drawing, Spencer and Dygdon, Macmillan Publishing, New York, NY, 1980
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· Web based research.

· Exposure to CAD systems/Programs (AutoCAD, SolidWorks, Chief Architect, and MasterCAM)

	Content Vocabulary
	· Scale (measuring tool), drafting triangles (30/60, 45, adjustable), protractor, compass, parallel rule, lead pointer, mechanical pencil, lead, lead hardness/softness, divider, Ames lettering guide, erasure shield, gothic block lettering, drafting line conventions (alphabet of lines, line types), scale (relative proportions of measurement), geometry, angles, degree, parts of a circle, bisect, orthographic drawing (multi-view), drawing conventions, dimensioning, aligned/unidirectional dimensioning, leader, extension line, dimension line.

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

· Quality work

· Read critically

· Communicate effectively

· Access and process information


Advanced Drafting
	Essential Understandings: 

1. The study of Drafting/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 some advanced drafting concepts needed in the understanding of the process of mechanical drawing communication?  How can this knowledge of drafting be applied to advanced forms of CAD and other disciplines?

	

	Learning Goals: Students will:

	Implement the core drafting concepts of standardized lettering, accurate measurement, scale, lines, geometric shape construction, and dimensioning.

	Demonstrate and apply design problem solving process as it applies to the creation of a variety of advanced drawings.

	Demonstrate technical knowledge and skills for making; sectional drawings, assembly drawings, auxiliary drawings, oblique drawings, isometric drawings, perspective drawings, flat pattern generation, and basic architectural drawings.

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

	Recognize career opportunities in this area of learning.


	Suggested Strategies
	· Individual practical “hands-on” instruction in drawing with conventional board drafting equipment.

· 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:

· Section view:  An advanced description of an object.  A clearer picture of the internal shapes by drawing the object cut apart.

· Working Drawings/Assembly drawings:  Exact drawings of a part which are then combined to be a collection of the parts and how they are related to each other.

· Auxiliary view:  A true-size view of an inclined face.  A viewing plane is parallel to the inclined face.

· Pictorial view:  An object is viewed in a single position so that several faces appear in a single view.

· Pattern generation:  3D object generation.  The surface of an object is laid out in a plane.

· Architectural drafting:  Introduction to the creation of a building, both in plan and elevation views.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual drafting assignments.
· A short research paper detailing a specific form of communication.

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

· Drafting/drawing equipment.

· Text: Basic Technical Drawing, Spencer and Dygdon, Macmillan Publishing, New York, NY, 1980

· Text: Architecture, residential drawing and design, Kicklighter, Goodheart-Willcox Co., Tinley Park, Ill, 2000
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· Web based research.

	Content Vocabulary
	· Section view (full, half, revolved, broken out, removed, offset), auxiliary view (complete, partial, half, section) foreshortened, inclined face, pictorial view (oblique, isometric, perspective), scale of depth, oblique (cavalier, cabinet), perspective (one point, two point, three point), horizon, vanishing point, development of an object, intersection of objects, truncated, floor plan, elevation.

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

· Quality work

· Read critically

· Communicate effectively

· Access and process information


Photoshop Fundamentals
	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. Visual information is accessed, manipulated, and presented using a variety of computer graphic programs

	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. Specific visual images have been utilized in a variety of historical and cultural contexts to inform.


	Essential Question:  How is the computer used to manipulate an image and create virtual realities?  What career opportunities are available in this field?

	

	Learning Goals: Students will:

	Develop a familiarity with the basic terms, the basic graphic tools, and interface of the Adobe Photoshop software program.

	Demonstrate technical knowledge and skills for the core Photoshop concepts including the interface, electronic file management, the editing tools, and printing the final image.

	Develop the Adobe Photoshop graphic skills using a series of assignments that build progressively.

	Use Adobe Photoshop to subtly manipulate an image.  The end result will be reality even if it is obviously false.

	Recognize career opportunities in this area of learning.


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

· Basic graphical interface:  Identification of icons and the commands available.

· Layers:  Like sheets of trace paper to draw on, a very powerful design concept.

· Object Selection:  In conjunction with layers, selection of part or whole of an image.

· Cropping and Resizing:  Selection of an area and/or inclusion of multiple images.

· Color and Masks:  Advanced selection techniques and blending of elements.

· Advanced image manipulation:  An obviously normal image is manipulated.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual graphic assignments.

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

· Adobe Photoshop CS

· Classroom computers/printer/plotter.

· Text: Exploring Photoshop CS, Hartman, Thomson Learning Inc., Clifton Park, NY, 2005

	Suggested Tech Integration
	· Adobe Photoshop CS

· Web-based research

	Content Vocabulary
	· Graphics window, status bar, palette bin, options bar, layers, foreground, background, palette, toolbox, zoom, pan, eyedropper, marquee, lasso, magic wand, type, crop, clone, blur, sharpen, smudge, sponge, dodge, burn, brush, pencil, pen, gradient, tolerance, anti-alias, contiguous.

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

· Quality work

· Communicate effectively

· Access and process information

· Core Ethical Values


Fundamentals of AutoCAD
	Essential Understandings: 

1. The study of Computer Aided Drafting (CAD) 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 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 fundamental skills required for computer aided drafting?  What are the basic drafting concepts needed in the understanding of the process of CAD communication?

	

	Learning Goals: Students will:

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

	Introduce the history of CAE (Computer Aided Engineering), which includes CAD, and potential advances in the future.

	Demonstrate technical knowledge and skills for the core CAD drafting concepts including the AutoCAD interface, electronic file management, the Cartesian coordinate system, geometric construction basics, multi-view drawing, dimensioning, templates, and plotting.

	Demonstrate technical knowledge, skills, and design problem solving process as it applies to the creation of 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 Computer Aided Design drafting assignments.  Each assignment building on earlier skills. Individual assignments will highlight a specific skill or concept.  These include:

· Basic graphical interface:  Identification of icons and editing commands available 

· Basic drawing concepts:  Understanding the AutoCAD interface, file management, the UCS (user coordinate system, and basic drawing conventions.

· Multi-view drawing:  The basic drafting concept of object visualization, but now visualized on the computer.

· Dimensioning:  Basic drafting standards for object/drawing dimensioning.

· Templates and Plotting:  Use of a universal template and outputting the electronic file to paper document.

· Teacher initiation discussions.

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual CAD assignments.
· A research paper detailing a specific form of communication.

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

· AutoCAD LT 2004

· Classroom computers/printer/plotter. 
· Text: Basic Technical Drawing, Spencer and Dygdon, Macmillan Publishing, New York, NY, 1980

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

	Suggested Tech Integration
	· AutoCAD LT 2004
· Web-based research

	Content Vocabulary
	· AutoCAD, grid, snap, pan, cartesian coordinate system, absolute coordinates, relative coordinates, polar coordinates, UCS,  WCS, icons, plot, ortho, line, object snap (endpoint midpoint, intersection center, quadrant, tangent, perpendicular, node, nearest, none), units (architectural, decimal, engineering, fractional, scientific), angle (decimal degree, deg/min/sec, grads, radians, surveyor’s units), precision, offset, polyline, polygon, rectangle, arc, circle, multiline text, lengthen, trim, extend, break, chamfer, fillet, explode, page setup, layout.

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

· Quality work

· Communicate effectively

· Access and process information


Advanced AutoCAD
	Essential Understandings: 

1. The study of Computer Aided Drafting (CAD) 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 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 advanced skills required for computer aided drafting?  How can the knowledge of drafting technology be applied to other disciplines?  

	

	Learning Goals: Students will:

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

	Demonstrate technical knowledge and skills for the core CAD drafting concepts including; Section/Auxiliary drawings, Assembly Drawings, Wireframe Drawings, Pattern Drawings, and Architectural Drawings.

	Demonstrate technical knowledge, skills, and design problem solving process as it applies to the creation of drawn objects and completed documents.

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

· Section/Auxiliary drawings:  n advanced description of an object and a true-size view of an inclined face.

· Assembly Drawings:  Drawing in which the parts of a design are shown in relative final positions.

· Wireframe Drawings:  The most elemental of the 3D modeling.

· Pattern Drawings:  Using surface modeling for 3D object generation.  The surface of an object is laid out on a plane.  The result is a physical object.

· Architectural Drawings:  Introduction to creating architectural documents in CAD.

· Teacher initiation discussions.
· Exposure to additional CAD systems/Programs (SolidWorks, Chief Architect, and MasterCAM)

	Suggested Assessments
	· Observed performance by the students.

· Assessment and feedback of the individual CAD assignments.
· A PowerPoint slide show detailing a specific form of communication.

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

· AutoCAD LT 2004

· Classroom computers/printer/plotter. 
· Text: Basic Technical Drawing, Spencer and Dygdon, Macmillan Publishing, New York, NY, 1980

· 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.
· Topic specific student work displayed in the classroom.

	Suggested Tech Integration
	· AutoCAD LT 2004

· Microsoft PowerPoint
· Web-based research

	Content Vocabulary
	· Array (polar array, rectangular array) dimension style manager, viewport, properties dialog box, plot (layout, scale, options, full preview), grips (copy selection, stretch, move, rotate, scale, mirror, base point, copy), polar, insert block, make block, revcloud, 3D views, isometric, wireframe, architectural features (windows: double hung, casement, horizontal sliding, awning, fixed, doors: single, double, sliding, bi-pass, pocket, bi-fold.

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

· Quality work

· Communicate effectively

· Access and process information
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