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DEVELOPMENT OF NEW COURSES, REVISIONS, RATIONALE AND SEQUENCE:
The development of these course submissions began from the current CAD sequence, which was last updated in 1998. Courses currently being taught have evolved along with the professions they align with as new technologies have become available. The new arrangement of courses will run smoother with the new schedule as all courses will become a semester in length. The courses will no longer be offered in a “stacked” format, which should boost enrollment by creating flexibility in scheduling sequence. After the Introduction To Drafting and CAD course, which is replacing Drafting and Design I, students are free to take any course offered. Engineering Drawing and Applications will replace Drafting and Design II, Architectural Design and Model making will be updated and the previously written new course Industrial Design and Rapid Prototyping will go from a quarter to a semester. Finally, with permission of the instructor, students will be able to take the currently offered Design Studio as a semester course for the specific purpose of college prep and/or advanced study. This course will only be made available to select students.


[image: image1]
INTRODUCTION and OVERVIEW: 

All Computer Aided Design courses are written and taught with the same common unit elements.  All courses use project based learning. This offers an approach to learning that engages students in real life activities while developing skills and knowledge. Students work on problems, projects or issues in which various curriculum standards are embedded. All projects are the application of knowledge and design principles to the problem solving design loop with both teacher evaluation and self evaluation. All projects attempt to draw content from other curriculum disciplines including but not limited to-- art, math, science, career development and language arts. It is open ended. There is not necessarily a single correct answer that all students will agree upon and a project may be passes on from one group of students to the next.  There are three types of PBL problems:

1. The inquiry project encourages students to pursue a complex question for an extended period of time. They research the background, explore solutions, and pose new suggestions

2. The field study helps students gain expertise working with real world examples, weather it be designing a house for a vacant lot here in Morristown or designing an innovation to a personal device to improve its performance.

3. A complex design problem and the tools with which to solve it can be given to students. The tools may include computer design software, internet research, and a kit of parts from which to complete their solution or, raw materials from which to machine a solution using hand tools or a rapid prototyping machine.


Project based learning challenges students to use critical thinking by making informed judgments by analyzing problems and issues. Students work in authentic environments that mimic the professional world. It teaches academic skills in a context of utility, and increases student retention of those skills through practical use. Project based learning lets students reach levels of understanding that would be otherwise impossible. All courses will culminate with the development of a portfolio.

COURSE DESCRIPTIONS:

Introduction To Drafting and CAD is designed to teach students the skills necessary to complete problems in various areas of drafting and applied design using the problem solving design loop. Students learn concepts and skills found in architecture, engineering, commercial art, applied design, and various trades. Emphasis is placed on the development of the skills of sketching, technical drawing, and computer drafting using Auto CAD to demonstrate several different types of technical and non-technical drawings. Students begin the development of a portfolio.

Engineering Drawing and Applications continues skills taught in Introduction To Drafting and CAD with more opportunities for broader computer applications. Creative problem solving, materials analysis, technical research and documentation problems will be employed. Students will be given the opportunity to apply engineering principals to create designs and prototypes to substantiate their designs. Students will apply their foundation of knowledge to direct applications, and utilization of CAD to create technical drawings consistent with industry standards.

Architectural Design and Model Making is an intensive study into architecture as it relates to design. Students will research, design, and produce a set of drawings using Auto CAD for a personally designed structure. Students will learn several model making techniques resulting in a scaled model of their building design. The principals of design are studied, and applied to their designs including: basic principals of building design; form follows function, and the environmental factors in design. Careers relating to architecture are investigated. After school work opportunities are made available to qualified and interested students from a variety of employers in the Morristown community when possible.

Students enrolled in Industrial Design and Rapid Prototyping, design objects that people use in their work, play, and daily lives. They will then produce models using various pieces of equipment, including computer controlled rapid prototyping equipment. The goal is to provide students opportunities in rapid prototyping while using advanced drawing and design techniques and processes.  Students will use 3D engineering and solid modeling CAD programs to create solutions, based on real-life problems and continue the design process through the prototyping level. Finally, students will be able to visualize, realize, and redefine the product’s characteristics so they can re-design and finish with an optimal solution.

Design Studio is the culmination of a four-year course of study into various areas as they relate to design. Students write design briefs for problems they identify; in areas of personal, college or career interest including but not limited to—environmental design, engineering design, textile design, industrial design, landscape design, architectural design, community planning and development and product design. After identifying problems in an area of special interest students finish applying the problem solving design loop by completing necessary research and constructing an in depth solution including, three dimensional computer generated models and solid form models. Students are evaluated using portfolio assessments that are based on their own design briefs and journal entries. Portfolios for college admission or employment interviews are completed. 

COURSE SOFTWARE AND EQUIPMENT:

The software chart shows where in the curriculum software that has already purchased by the school is being used. This includes The Auto Desk Design Academy and Microsoft Family of Products. The chart is broken into primary and secondary. Primary software is taught, part of the curriculum and assessed accordingly. Secondary software is taught based on student needs and assessed by means of the projects and portfolio

	COURSE SOFTWARE
	AutoCAD
	Autodesk Inventor
	3D Studio Max
	West Point Bridge Builder
	Adobe Acrobat

(portfolios)
	MS Office

	Usage
	Primary
	Secondary

	Introduction To Drafting and CAD
	X
	
	
	X
	                  X
	X

	Engineering Drawing and Applications
	X
	
	
	
	X
	X

	Industrial Design and Rapid Prototyping
	X
	X
	X
	
	X
	X

	Architectural Design and Model Making
	X
	
	
	
	X
	X

	Design Studio
	X
	X
	X
	
	X
	X


Software:
The second chart represents the equipment used across the courses. Equipment needed to run all three courses will be priced out in Introduction to Drafting and CAD. All courses will be using and benefit from this equipment.

Primary Equipment:
	COURSE EQUIPMENT
	COMPUTER
	Color Laser Printer

11 x 17
	Large Format Printer
	Projector
	MDX-40
	Exhaust

System
	Z450

3D Printer

	Introduction To Drafting and CAD
	X
	X
	X
	X
	
	X
	X

	Engineering Drawing and Applications
	X
	X
	X
	X
	
	X
	X

	Architectural Design and Model Making
	X
	X
	X
	X
	
	X
	X

	Industrial Design and Rapid Prototyping
	X
	X
	X
	X
	X
	X
	X

	Design Studio
	X
	X
	X
	X
	X
	X
	X
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RATIONALE:

  Technology is evolving at an amazing rate, with both frequent advancements of existing technology and the creation of new technologies. All students must understand and be comfortable with the concepts and applications of technology, not only in order to function in today’s complex society, but also to become informed and productive adults of tomorrow in the context of their careers and personal lives.

The application of CAD to drawing and engineering problems is the focus of these courses. CAD has become a design industry standard for producing construction documents. Students will communicate their ideas to others in the design and presentation of solutions to problems in engineering. In some cases working drawings will be the solution. In other problems students will conceive, design, model and create working prototypes for testing. 


All courses will address the needs of all learners through design based activities in which the teacher becomes a facilitator of learning rather than the primary source of information. These classes also require the application of knowledge from other areas such as math and science.

           The development of these course submissions began from the current CAD sequence which was last updated in 1998. Courses currently being taught have evolved along with the professions they align with as new technologies have become available. The new arrangement of courses will run smoother with the new schedule as all courses will become a semester in length. The courses will no longer be offered in a “stacked” format which should boost enrollment by creating flexibility in scheduling sequence. After the Introduction To Drafting and CAD course which is replacing Drafting and Design I, students are free to take any course offered. Engineering Drawing and Applications will replace Drafting and Design II, Architectural Design and Model making will be updated and the previously written new course Industrial Design and Rapid Prototyping will go from a quarter to a semester. Finally, with permission of the instructor, students will be able to take the currently offered Design Studio as a semester course for the specific purpose of college prep and/or advanced study. This course will only be made available to select students.
METHOD OF DETERMINING THE NEED:

      Educational Research
 Student Survey

Staff Survey 

Prerequisite Enrollment

Community Survey
ANTICIPATED STUDENT ENROLLMENT:

Projected Student Enrollment:  100

Recommended Class Size:  20  

# Class Sections:  5 annually

(Limited to facility size) 

      

Credit Value:  5 credits

COURSE DESCRIPTION:

Prerequisite:
None
Introduction to Drafting and CAD is the opening course in the Mechanical Drawing and Computer Aided Design program. Creative design, materials analysis, technical research and documentation problems will be employed. Students will also, be given the opportunity to apply engineering principals to create designs and prototypes to substantiate their ideas. Students will apply their foundation of knowledge to direct applications, and utilization of CAD to create technical drawings consistent with industry standards.
RECOMMENDED SCHEDULING MODEL:
Rotating Block: Full Year, or 5X5 Block: Semester
 
COURSE PROFICIENCIES INCORPORATE:
PRIMARY NJ Core Curriculum Standards

8.1 A: Computer and Information Literacy: Basic Computer Skills and Tools

8:1 B: Computer and Information Literacy: Application of Productivity Tools

8.2 A: Technological Design and Education: Nature and Impact of Technology

8.2 B: Technological Design and Education: Design Process and Impact Assessment

8.2 C: Technological Design and Education: Systems in the Designed World




	SECONDARY Core Curriculum Standards

9.1 A: Career and Technical Education:  Career Awareness and Preparation

9.1 B: Career and Technical Education:  Employability Skills

9.2 A: Career Education Family, and Life Skills: Critical Thinking

9.2 B: Career Education Family, and Life Skills: Self-Management

9.2 C: Career Education Family, and Life Skills: Interpersonal Communication

9.2 D: Career Education Family, and Life Skills: Character Development and Ethics

9.2 F: Career Education Family, and Life Skills: Safety

1.1 A: Aesthetics: Knowledge

1.1 B: Aesthetics: Skills

1.2 D: Creation and Performance: Visual Art

1.3 D: Elements and Principles: Visual Art

1.4 A: Critique: Knowledge

1.4 B: Critique: Skills

3.1 F:  Reading Vocabulary and Concept Development

3.1 G: Reading: Comprehension Skills and Response to Text

3.1 H: Reading: Inquiry and Research

3.2 A: Writing: Writing as a Process

3.2 B: Writing: Writing as a Product (resulting in a formal publication)

3.2 C: Writing: Mechanics, Spelling, and Handwriting

3.2 D: Writing: Writing Forms. Audiences and Purpose

3.3 Speaking

3.4 Listening

3.5 A: Viewing and Media Literacy: Constructing Meaning from Media

3.5 B: Viewing and Media Literacy: Visual and Verbal Messages

3.5 C: Viewing and Media Literacy: Living with Media

4.1 C: Estimation

4.2 A: Geometric Properties

4.2 B: Transforming Shapes

4.2 C: Coordinate Geometry

4.2 D: Units of Measurement

4.2 E: Measuring Geometric Objects

4.3 A: Patterns 

4.3 C: Modeling

4.3 D: Procedures

4.4 A: Data Analysis          

4.5 A: Problem Solving 

4.5 B: Communication

4.5 C: Connections

4.5 D: Reasoning

4.5 E: Representations

4.5 F: Technology


	5.1 A: Habits of Mind

5.1 B: Inquiry and Problem Solving

5.1 C: Safety

5.2 A: Cultural Contributions

5.2 B: Historical Perspectives

5.3 A: Numerical Operations

5.3 B: Geometry and Measurement
5.3 C: Patterns and Algebra

5.3 D: Data Analysis and Probability

5.4 A: Science and Technology

5.4 B: Nature of Technology

5.4 C: Technological Design

5.7 A: Physics: Motion and Forces

5.7 B: Physics: Energy Transformations

6.3 G: The Modern World (1945-1979)

6.3 H: Looking to the Future(1980-Present)

6.4 K: United States/New Jersey: Postwar Years (1945-1970)

6.4 L: United States/New Jersey: Contemporary America (1968-Present)

9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F, 1.1 A, 1.1 B, 1.2 D, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 3.3, 3.4, 3.5 A, 3.5 B, 3.5 C, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L 




ANTICIPATED COSTS: All costs incurred will cover all five drafting courses.
Introduction To Drafting and CAD

a. Curriculum Development




20 hours x $50/hour = $ 1,000

b. In-service Training





$ 0

c. Specialized Equipment


Computers





$ 3,000@ x 20 units = $ 60,000

Projector





$ 4,000

Printer






$ 3800

Exhaust system Grizzly G0532


$ 1,595


Zprinter 450 Color 3D Printer



$ 34,170





d. Specialized Supplies




$ 6,215 Starter kit for 450 printer

e. Software Subscription




$ 2,300 annually

f. Field Study






$ 0

g. Initial Startup Cost (a + b + c + d + e + f)


$ 114,080

h. Annual Operating Budget (subsequent years)

$ 2,300

Submitted by:  Brian Vagnini

Recommended by: _____________________



Yes ____
No ____

Curriculum Council



Yes ____
No ____

Board of Education Curriculum Committee



Yes ____
No ____

Superintendent of Schools



Yes ____
No ____

Approved by Board of Education

___________________________________________      ______________________

                               Board Secretary
                                Date
Introduction To Drafting and CAD
90 total sessions, including two (2) exam days and two (2) exam review days.
     Pacing or Suggested Time Allotments for Units
Background of Drafting / CAD





1 session
1. History of board drawing and the movement to CAD

2. Current college majors / careers available in the drafting field

3. Explanation of available courses, and the revised drafting program

Problem Solving Design Loop





An ongoing lesson
1. Explanation of the problem solving steps and its relevance
to drafting and engineering.
Board Drawings







34 sessions total
1. Leadership







3 sessions

2. Thumbnails / Sketching





1 session / ongoing
3. Basic Drafting Skills (use of equipment, line types,


8 sessions

drawing fundamentals)







4. Basic Geometric Terms and Construction (a study of the basic
10 sessions
shapes that are used to create more complex drawings)
5. Multiveiw drawings (orthographic projection)


10 sessions

6. Dimensioning (providing numeric descriptions of size and location
2 sessions

of features found in drawings)
Computer Aided Drafting and Design




31 sessions total
1.  Introduction to CAD 2009 and the updated layout / features

1 session
2.  2-D Drawing Types 






12 sessions total 
3.  Object Drawings 






8 sessions

4.  Mechanical Part Recreation





5 sessions

5.  Pictorial Drawings






5 sessions
Applications of Engineering Principals




24 sessions total
1.  Google Sketch-up







4 sessions

2.  Cereal Box Design







5 sessions

3.  Bridge creation and testing using West Point Bridge Builder

5 sessions

4.  Designing and testing a structural system



10 sessions
a. Cardboard Couches
Introduction To Drafting and CAD CURRICULUM MAP
	Unit #
	Content/Topic
	Objectives/Observable Proficiencies/Skills
	NJCCCS
	Performance Benchmarks/Assessment
Projects and Tutorials

	Unit 1
	 The Problem Solving Design Loop

	
	Problem Solving Design Loop
	SWBAT 

1. Students will know and be able to apply all steps of the design and problem solving loop as a process to:
1. Address design problems

2. Address personal concerns

3. Address public issues

4. Address opportunities

5. Observe data

6. Analyze data

7. Synthesize data
	8.1

A.1,3,4,5,6,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2

A1, 2

B.1,2,3,4,5,6

C.1,2,3

1.1 A, 1.1 B, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F 
	1. Students will apply the problem solving design loop as an aspect of creating solutions to problems by correctly applying the design process’ seven steps to a minimum of five real world design problems.

	Unit 2
	Role of Sketching and Drafting In Technical Field

	
	Drawing and Drafting Skills
	SWBAT

1. Understand the differences between drawing, thinking and visualization skills 

2. Illustrate the importance of sketching in technical fields. 

3. Apply knowledge of the differences between Technical Sketching and Rapid Visualization.

4. Demonstrate an understanding and application of the importance spatial relationships in technical sketching.

a. Characteristics of a sketch
b. Generation: how the drawing was generated, whether it was a new drawing representing a new idea or a transformation of a previous drawing (either lateral or vertical transformation).

c. Type: thinking sketches, prescriptive sketches, or talking sketches.

d. Medium: traditional freehand sketches or drawings in digital form (CAD drawings, photos, or others) 

e. Representation: 2D, 3D versus 2D multi-view drawings

f. Annotation: type of support notation including labels, lists, narratives, dimensions, and calculation

6.  Level of detail: five levels of detail based on the complexity of the sketch and its function

a. A line drawing - shows the physical principles (underlying physical law that governs the product concept expressed by the sketch) and technology applied, but no details to suggest product form. May include labels. No other text based annotations are used nor are numerical dimensions.
b. A sketch - drawing that shows the working principles (mechanisms used to satisfy functionality) of the concept, but no details to suggest product form. Line thickness varies to give emphasis. May include brief annotation.
c. Rapid Viz - A sketch or drawing that shows product form. May use rough shadings. May be annotated to describe certain aspects of concepts.
d. Technical sketch -A sketch or drawing that shows product form with annotation. Certain product features are illustrated in detail. Dimensions may appear.
e. 3D form or multi-view 2D drawings - show the entire product form. Dimensions appear and annotations are used to ask questions or provide explanations.
	8.2 A,2

8.2 B.1,3,6

8.2 C.2,3
1.1 A, 1.1 B, 1.2 D, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 3.3, 3.4, 3.5 A, 3.5 B, 3.5 C, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F
	1. Students will learn the importance in thinking about designs and layout both technically and spatially, through sketching.

2. Students will learn the difference between technical drawing and sketching, and in which situations it is appropriate to use both.

3. Students will be able to reference handouts, and sketching examples in the creation of their own designs.

4. Students will learn the five levels of detail, the differences between them, and when each technique should be used.

	Unit 3
	Rapid Rendering Techniques, Skills and Application

	
	Sketching Types and Uses
	SWBAT
1. Realize the importance of Rapid Viz skills
2. Describe spatial relationships
3. Complete abstract sketches for the purpose of conveying their design ideas
a. Invention and Innovation

b. Doodles
4. Complete pictorial sketching

a. Geometric construction

b. 1pt. perspective

c. 2 pt. perspective

d. 3 pt. perspective

e. Isometrics

f. Oblique (CAB, CAV)

g. Drawing interiors
	8.1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A 1, 2

B.1, 2, 3,4,5,6

C.1, 3
1.1 A, 1.1 B, 1.2 D, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 C, 3.2 D, 3.3, 3.4, 3.5 A, 3.5 B, 3.5 C, 4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 D
	1. Students will understand spatial relationships, and their benefit, using the skills from the Rapid Viz textbook.

2. Students will produce a series of sketches, allowing them the freedom to explore the Rapid Viz style of drawing, as well as practice the techniques shown in the book.

3. Students will further demonstrate their knowledge of sketches by producing a number of drawings, in different perspectives, at different angles, and showing a variety of different objects and items (ie. house interiors).

	Unit 4
	Sketching Orthographic Projections, Skills and Technique Development

	
	The Application of Sketching Techniques
	SWBAT
1. Understand and apply orthographic sketching techniques, of the correct drawing type, to the completion of an objects description including all necessary details.

a. 2-view

b. 3-view

c. Alphabet of lines

d. Dimensioning

e. sections
	8.1A.3,4,6,7,8,9

8.1B.1,2,3,5,6,7,9,11

8.2A 1, 2

B.1, 2, 3,5,6

C.1, 3
1.1 A, 1.1 B, 1.2 D, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.3, 3.4, 3.5 A, 3.5 B, 3.5 C, 4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 D
	1. Students will understand the importance of adding descriptive details to their sketches.

2. Students will complete a variety of sketching activities. Each activity will allow the student to further develop their sketching ability, by adding more advanced techniques, description and  details to their sketches. 

	Unit 5
	Computer Aided Drafting & Design

	
	Improvements In 

CAD Software

(Auto-CAD 2009)
	SWBAT
1. Students will develop an understanding of the importance of Auto-CAD, and similar software, in the drafting, architectural and engineering fields by completing several design problems using Auto-CAD.

a. History of CAD

b. CAD vs. Traditional Drafting

c. positive and negative aspects of CAD

d. applications of CAD

2. Students will be able to distinguish between the benefits of board drawings, and CAD drawings, and have an understanding as to how each compliments each other.
3. Students will be able to demonstrate an understanding of how being proficient in CAD software can be helpful for the following reasons:
a. reproduction of drawings is streamlined
b. an easier ability to modify existing drawings
c. able to work at a faster pace

d. able to work without the need for an excess of materials and equipment

e. the ability to produce drawings is transportable with a laptop and CAD software
	8. 1A.1, 2,3,4,5,6,7,8,9

B.1,2,3,4,5,6,7,8,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2,3

3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B,3.2 D, 3.5 A, 3.5 B, 3.5 C, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F
	1. Students will discuss the role and history of computer technology as it relates to drafting and design and, if asked, complete a timeline of its development.

2. Students will compare and contrast several positive and negative similarities and differences between sketched drawings and CAD drawings. 

3. Students will discuss the current applications of CAD in industry by completing research project in which they will find at least two different job openings with two different applications for CAD and present their findings to the class.

	
	Computer Aided Drafting Skills and Commands
	SWBAT
1. Students will be to successfully navigate through the completely re-designed “ribbon” menu bar that Auto-CAD 2009 now uses, similar to Microsoft Office.

2. Students will know that all major Auto-CAD commands, as well as a search box to search for available commands, are found by clicking on the Auto-CAD logo in the top left-hand corner.

3. Students will understand that users have the ability to switch back to the “classic” Auto-CAD view.

4. Students will understand the use of the Quick Properties, and Rollover Properties pop-up windows when selecting to use different Auto-CAD tools.

4.  Students will know and be able to apply all CAD draw commands: line, sketch, polyline, multiline, spline, construction line, arc, ray, circle, polygon, hatch.
5. Students will understand the color advancements made within both the hatch and gradient menus.
6. Students will know and be able to apply all basic CAD modify commands: move, rotate, stretch, scale, trim, extend, break, copy, explode, erase, fillet, array, mirror and stretch.

7. Students will be able to apply all CAD edit commands: undo, U, C, redo, snap, grid, ortho, select, polar, objects, object snap, and layers.

5. Students will know and be able to apply the following functions found in the SteeringWheel: quick view, zoom, redraw, regen, rewind, up/down, and pan.

6. Students should know and be able to apply all CAD text commands: dtext, mtext, text, ddedit, ddmodify, and style.

7. Students will know and apply all CAD dimensioning commands and techniques: ddim, dimlin, dimcont, dimbaseline, dimang, dimdia, dimrad, and leader.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
1.2 D, 1.3 D, 1.4 A, 1.4 B, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F
	1. Students will be able to apply all drawing, modify, edit, view, text and dimension commands to the assigned projects.

2. Students will be able to explain, both verbally and on an examination, what the purpose of each tool is, and where it can be located with Auto-CAD 2009.
3. Students will know that edit commands are used to assist them in drawing, editing, and modifying objects shown on assigned drawing projects. 

4. Students will know that construct commands use existing objects to create new or similar objects.

5. Students will know that view commands are used to assist them in how they view a drawing or object.

6. Students will know all listed CAD text commands to insert and edit text in a drawing.

7. Students will know CAD dimensioning commands and techniques in accordance with ANSI standards for dimensioning a drawing.

	
	Drawing Types
	SWBAT
1. Students will be able to transfer their board drawings (2-view, 3-view, sectional) into Auto-CAD, effectively utilizing the tools of the software to achieve the same level of quality they produced on the velum.
2. Students will know and apply correct drawing set up using: units, limits, the layer properties manager palette (colors, line types, layer naming, line weight, turn layers on/off), snap, grid, ortho, polar and object snap.
3. Students will understand the use for construction lines while developing their projects, using tools such as: multiline, construction line, xline and ray.
4. Students will be able to accurately draw a border (pline), as well as place the proper information inside of their title and information blocks.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
1.1 A, 1.1 B,1.3 D, 1.4 A, 1.4 B, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B,5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D
	1. Students will apply the draw, and modify tools to their isometric, 2-view and 3-view board drawings, while re-creating the drawings in Auto-CAD.
2. Students will apply the draw and modify tools to create mechanical, machine parts typically designed in the Auto-CAD environment.

3. Students will be able to create a 3-view drawing of both their proposed cardboard couch design, as well as their bridge design.

4. Students will be able to utilize the 3-D drawing applications of Auto-CAD 2009 to give them a beginning look as to what types of tools are available to them in more advanced applications of the software.
5. Students will apply the tools found in Auto-CAD to properly dimension their drawings, in accordance with ANSI standards, as they were taught while creating their boar d drawings.

	Unit 5
	Applications of Engineering Principals

	
	Bridge Building
	SWBAT
1. Students will learn the different forces (compression and tension) and how each reacts differently when weight is applied, to the structure of a bridge.

2. Students will learn the costs associated with the construction of an object as large as a bridge, and ways that costs can be cut during the designing and construction of a structure.

3. Students will learn that there are many ways to solve one (1) problem, and that there are multiple ways to construct an affordable, but strong, bridge.
	8. 1A.1, 2, 3,4,5,6,7,8,9

B.1,2,3,4,5,6,7,8,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3

1.1 A, 1.1 B, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 4.1C,  4.2 A, 4.2 B, 4.2 C, 

4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F 

	1. Present a basic physics lesson using different shape examples to demonstrate forces and how they act on physical objects and why.

2. Have students work with shapes to find out structural strengths and weaknesses of each.

3. Use the design process and previous research to create a working model of a given structure. 
4. Students compete against each other to create the best design.

5. Test each bridge in accordance with the rules provided through the software. The cheapest, structurally sound, bridge will be the winner.  

	
	Corrugated Cardboard Couches
	SWBAT
1. Students will be able to research designs of couches that have previously been attempted to see which worked, and which did not.

2. Students will distinguish between the designs that did and did not work. They will determine what the issues were for the couches that did not work, to try and prevent that from happening to their design.

3. Students will analyze designs, apply any changes they deem necessary, and then construct a couch using their own version of a couch design. It could be an altered design, or a design the group came up with.

4. Students will create, evaluate and then make any changes they feel are necessary in order for the couch to pass the timed weight test.
	8. 1A.1, 2, 3,4,5,6,7,8,9

B.1,2,3,4,5,6,7,8,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3

1.1 A, 1.1 B, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F 
	1. Students will apply all knowledge previously learned during the bridge building exercise to their couch designs in order to achieve success.

2. Each couch will be looked at and tested for comfort, ergonomics, the aesthetics and structural stability.

3. The winner, if all couches sustain the weight test, will be the lightest couch, or the couch that used the least amount of cardboard to achieve the final design.


PROJECT SEQUENCE: Introduction To Drafting and CAD

The sequence below quickly outlines the list of projects in order of delivery in Introduction To Drafting and CAD. A brief description is included along with the applicable NJCCCS reference numbers. The timeline is a guideline that includes the instruction and skill development.

	Order
	Project Name
	Project Description
	NJCCCS
	Timeline

	1
	The Design Loop
	All activities are the result of the application of a design process/problem solving loop. Each unit will include instruction on different areas, careers related to, and real world applications of these processes as well as related skills and knowledge. This unit is ongoing thought the semester.
	
	Ongoing

	2
	Lettering
	The students will spend a significant amount of time learning the proper angle, and construction of drafting letters. Worksheets will be given, and students will be asked to produce two (2) full sheets of practiced letters.
	8.2A,2

8.2B.1,3,6

8.2C.2, 3
	3 Days

	3
	Maze
	The students will be asked to choose an object as the outer-boundary for a Maze that they will be creating. The Maze is an exercise in getting the students to become familiar with the drafting rulers, triangles, and various thicknesses of lead pencil available.
	8.2A,2

8.2B.1,3,6

8.2C.2, 3
	5 Days

	4
	Isometric Drawings
	The students will apply the drafting techniques learned up to this point to both mechanically, and freehand, draw three (3) Isometric shapes, as well as shapes that would fit into the mechanically drawn shape to produce a solid block.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	8 Days

	5
	2-View Drawing
	The students will draw two (2) views of four (4) different blocks to produce 2-View drawing, namely the top and front sides, of the blocks they choose.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6      C.1, 2, 3
	2 Days

	6
	3-View Drawings
	The students will choose three (3) different blocks, each having a different color, representing the difficulty of the block. The students will systemically layout, and reproduce the front, top and right side of each of the blocks they have chosen.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	8 Days

	7
	Dimensions
	The students will re-visit the 3-View drawings when they are finished with them, and this time will be adding the proper dimensions, in the proper format and location, to each of their three (3) 3-View drawings.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	3 Days

	8
	Half-Section Drawings
	The students will apply the principals and techniques of CAD drawing by accurately completing half section drawing problems, applying all necessary CAD commands, advanced techniques and skills.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	2 Days

	9
	Basic Architectural Floor Plan
	As the final project on the boards, students will be able to apply the learned techniques of spacing, dimensioning, line weight, and lettering to properly layout the floor plan of a small living space. 
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	2 Days

	10
	Intermediate Architectural

Floor Plan
	The students will use the mechanical drawing of the floor plan that they created, and re-create the design using Auto-CAD. The reconstruction will give students a chance to become familiar with drawing tools in the software. Constructing the floor plan in Auto-CAD will also give students the chance to correct mistakes, make changes, and add more detail to their designs.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,11,12

8.2A1,2      

B.1,2,3,4,5,6

C.1,2,3
	3 Days

	11
	3-View Drawings
	The students will re-construct their three (3) completed 3-View drawings, complete with measurements, in the CAD software using the tools and techniques they have already learned both on the boards and in CAD.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1,2

B.1,2,3,4,5,6

C.1,2,3
	5 Days

	12
	Full-Section Drawing
	The students will apply the principals and techniques of CAD drawing by accurately completing full section drawing problems, applying all necessary CAD commands, advanced techniques and skills.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1,2,3,4,5,6

C.1,2,3
	1 Day

	13
	Object Drawings
	The students will create a series of objects that will give them practice on a wide variety of CAD techniques, such as fillet, offset, circles, move, scale and mirror. These objects will be: a maple leaf, a telephone, a hammer, a t-square, and a wrench.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,6

C.1, 2, 3
	8 Days

	14
	Mechanical Part Recreation
	The students will be asked to research a mechanical part on the Internet. They will be asked to provide a visual, as well as dimensional representation of the part, so that there is enough information provided for the student to re-create the object in Auto-CAD.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1,2,3,4,5,6

C.1,2,3
	5 Days

	15
	Google Sketch-up
	The students will be able to locate their homes using Google Earth, and then import that location into Google Sketch-up. The students will be able to re-create their home on that location using a photograph of their home that they will be asked to bring in. The students will be able to download additional items through Google to add to the look and feel of their plot of land.
	8. 1A.3,4,6,9

B.1,2,3,4,5,10,12

8.2A1,2

B.1,2,3,4,

C.1,2,3
	4 Days

	16
	Pictorial Drawings
	The students will be asked to bring in two (2) high-resolution images that they will be using as a background image. They will use a variety of the draw and modify tools and techniques that they have learned throughout the semester to re-draw the picture they brought in.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	5 Days

	17
	Cereal Box Design
	As the final project using CAD, the students will be asked complete this interdisciplinary activity which incorporates graphic design; basic drawing; sketching and rendering; measuring area, volume and weight; oral and written technical communication; applied problem solving; marketing; consumer research; environmental education; recycling; and considerations of form, function, and aesthetics.
	8. 1A.3,4,6,7,8,9

B.1,2,3,4,5,6,7,9,10,11,12

8.2A1, 2

B.1, 2, 3,4,5,6

C.1, 2, 3
	5 Days

	18
	West Point Bridge Designer
	The students will apply engineering principles learned throughout the semester to a bridge design that they will come up with, create, and test within the software. They are asked to construct a bridge using the fewest, and cheapest, materials possible.
	8. 1A.3,4,6,9

B.1,2,3,4,5,10,12

8.2A1,2

B.1,2,3,4,

C.1,2,3
	5 Days

	19
	Cardboard Couch Design
	Students are asked to research existing couch designs, sketch possible designs, and then with their group use only two (2) 8’x4’ corrugated cardboard sheets, as well as a pre-determined container of Elmer’s glue to construct a couch able to support the weight of two (2) group members (to be designated) to sit upright facing forward without tipping or collapsing..
	1.1 A, 1.1 B, 1.3 D, 1.4 A, 1.4 B, 3.1 F, 3.1 G, 3.1 H, 3.2 A, 3.2 B, 3.2 C, 3.2 D, 4.1C,  4.2 A, 4.2 B, 4.2 C, 4.2 D, 4.2 E, 4.3 A, 4.3 C, 4.3 D, 4.4 A, 4.5 A, 4.5 B, 4.5 C, 4.5 D, 4.5 E, 4.5 F,5.1 A, 5.1 B, 5.1 C, 5.2 A, 5.2 B, 5.3 A, 5.3 B, 5.3C, 5.3 D, 5.4 A, 5.4 B, 5.4 C, 5.7 A, 5.7 B, 6.3 G, 6.3 H, 6.4 K, 6.4 L, 9.1 A, 9.1 B, 9.2 A, 9.2 B, 9.2 C, 9.2 D, 9.2 F
	10 Days
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