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OVERVIEW AND RATIONALE �

Computer Aided Design (CAD) is a one-unit, 40-week course that will expose the student 
to CAD terminology, history, components, applications, design functions and careers. 
A school district may elect to offer a 1/2 unit of Computer Aided Design, providing 
modules I through V are covered. 

The majority of the time spent in this course will consist of using a CAD system to solve 
graphic problems. Emphasis will be placed on the use of a CAD system for design 
applications. Students will acquire technical drawing skills and an understanding of 
industrial standards and codes, and recognize the current methods of generating hardcopy. 
Students will understand how CAD and computer technology is changing the role of 
drafting and what effects this will have on the design and manufacturing process. 

This course is available to all students, and may be t_aken as an elective or applied to a 
technology or drafting sequence. 

USE IN SEQUENCE: Elective course 

This course is one of the New York State approved electives in Technology Education. 
It is one of several electives courses designed to give students a firm but broad exploration 
of the technical world in which they live. 

Students completing a high school sequence in Technology Education must take a total 
of 1-3 units of elective course work to fulfill the "elective" portion of their sequence 
requirement. This course may also be taken by any student as an elective. If the 
instructor uses this syllabus as a guide for instruction, students may be granted Regents 
credit for the experience. 

Several courses within Technology Education offerings can be offered on a 1/2-unit or 1
unit basis. Course work earning 1/2-unit must comprise a minimum of 54 hours of 
instruction and course work earning 1-unit must comprise a minimum of 108 hours of 
instructional time. 
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3. � Assign a partner for the duration of a unit to a student as an additional resource 
to facilitate clarification of daily assignments, timelines for assignments, and access 
to daily class notes. 

4. � When assigning long-term projects or reports, provide a timeline with benchmarks 
as indicators for completion of major sections. Students who have difficulty with 
organizational skills and time sequence may need to see completion of sections to 
maintain the organization of a lengthy project or report. 

Infusing Awareness of Persons with Disabilities Through Curriculum 

In keeping with the concept of integration, the following subgoal of the Action plan 
was established. 

In all subject areas, rev1s10ns in the syllabi- will include materials and activities 
related to generic subgoals such as problem 
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Leadership skills may be incorporated into the curricula as competencies (Performance 
Objectives) to be developed by every student or included within the Suggested Instructional 
Strategies. Teachers providing instruction through occupational educational curricula 
should familiarize themselves with the competencies. Assistance may be requested from 
the State advisor of the occupational student organization related to the program area. 

Students who elect to become active members of one of the student leadership 
organizations chartered by the New York State Education Department have the advantage 
of the practical forum to practice leadership skills in an action oriented format and have 
the potential for recognition of their achievements at the local, State, and national level. 

SYLLABUS OBJECTIVES 

Through the implementation of this syllabus the student will be able to: 

1. �



SYLLABUS OUTLINE �
Table of Comems �

CAD 

Estimated Learning Time 

I. �Module: Fundamentals of CAD 
Topics: 

A. Evolution of CAD and its Terminology 
B. Application of Computers for Design and Drafting 
C. Benefits, Careers, and Impact of Computer Aided Design 

II. � Module: Components of a Computer Aided Design System 
Topics: 

A. Central Processing Unit 
B. Secondary Storage Devices 
C. Display Terminals 
D. Operator Input Devices 
E. Hardcopy and other Output Devices 

III. Module: Fundamental Operation of a CAD System 
Topics: 

A. Systems Software Configuration and Operation 
B. Coordinate a6T1_1 1 Tf
0.02081.424 -11.52 390.73 Tm
(Fundamental )Tj87 390s1 



VI. Module: �Geometric Modeling 
Topics: 

A. 3D Wireframe Modeling 
B. Constructing Solid Models 
C. Engineering Analysis 
D. Shading and Animating Models 

VII. Module: �Design Development and Evaluation 
Topics: 

A. Identification of the Problem 
B. Research and Analysis 
C. Implementing a Solution 
D. Design Testing and Evaluation 
E. Portfolio-Generation and Presentation· 

Estimated Learning Time 
32 hours 

12 hours 
12 hours 
3 hours 
5 hours 

22 hours 

2 hours 
4 hours 
8 hours 
4 hours 
4 hours 

TOTAL ESTIMATED LEARNING TIME: 108 HOURS �

viii 



CAD �
Syllabus Component �

Estimated Learning Time 

I. Module: Fundamentals of CAD 

A. Topic: Evolution of CAD and its Terminology � 40 minutes 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to explain 
how the field of drafting has evolved historically and have an understanding 
of common acronyms used in the fields of computer aided drafting and 
manufacturing. 

Competencies to be Developed: �
After studying this topic, the student will be able to: �
a. �Explain the function of drafting and how it has become a technical 

communication medium.(K) 
b. �Compare traditional drafting methods and tools to CAD and explain how 

they differ.(K) 
c. � Understand the evolution of computer technology and how it relates to 

computer graphics.(K) 

Suggested Instructional Strategies: 

1. � Have students research and develop a time line of drafting and computer 
technology. 

2. � Have students, singly or in groups, give a presentation on a key 
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Suggested Instructional Strategies: 



B. �Topic: Secondary Storage Devices 1 hour 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to explain 
the purpose of data storage devices and their function within a CAD 
workstation. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Name the types of mass-storage peripherals used with �

micro-computers.(K) · �
b. � Understand the function of magnetic tapes, floppy disks, microdisks, hard 

disk drives and optical disks.(K) 



Suggested Instructional Strategies: 

1. � Have students explain the basic techniques used for generating computer 
graphics on a cathode ray tube. 

2. � Have students define the term screen resolution and explain how it is 
effected by pixel density. 

3. � Discuss the different forms of flat screen display technology. 

D. Topic: Operator Input Devices � 40 minutes 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to 
describe the different devices used by a CAD operator to input information 
into a CAD system. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Identify the various types of input devices. (K) 
b. � Explain how input devices allow a operator to communicate with a CAD 

system.(K) 
c. � Discuss the advantages and disadvantages of various input devices.(K) 

Suggested Instructional Strategies: 

1. � Have students demonstrate the correct operation of various input devices. 

2. � Have students explain the basic operating principles behind each input 
device. 

3. � Discuss the advantages and disadvantages of each input device. 

E. Topic: Hardcopy and Other Output Devices � 1 hour 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will use various types 
of hardcopy devices to produce CAD images on paper or vellum. 

5 �



Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Name the various devices used to produce hardcopies on the CAD 

system.(K) 
b. � Explain the difference between plotters, printers and display recorders.(K) 
c. � Discuss the technologies behind the operation of various output 

devices.(K) 
d. � Identify the advantages and disadvantages of various hardcopy devices.(K) 

Suggested Instructional Strategies: 

1. � Have students demonstrate the proper use of a variety of hardcopy 
devices used on CAD systems. 

2. � Ask students to explain how these devices produce images on paper for 
vellum. 

3. � Discuss hardcopy specifications, such as accuracy, resolution, repeatability 
and speed. 

II. Module: Fundamental Operation of a CAD System 
A. Topic: Systems Software Configuration and Operation 1 hour 

1. � Performance Statement: 
Upon satisfactory completion of this topic, the student will understand the 
basic steps involved in setting up and operating a CAD system. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Describe the difference between a computer's operating system and the 

CAD software.(K) 
b. � List and explain the basics steps need to configure and start the CAD 

system.(K) 
c. � Identify the different parts of the CAD system's drawing editor and its 

menu structure.(K) 

6 �



Suggested Instructional Strategies: 

1. � Provide students with exercises that will promote an understanding of the 
operating system used by the CAD system. 

2. � Provide students with the correct procedure for starting the CAD system 
and setting up a new drawing. 

3. � Explain the CAD systems drawing editor and how to manipulate its menu 
structure. 

B. �Topic: Coordinate Systems and Basic Geometric Construction 1 hour 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will use the CAD 
system's Chartering coordinate system to develop - basic geometric 
constructions. 

Competencies to be Developed: �
After studying this topic, the student will be able to: �
a. �Perform the function and procedures for using a keyboard, screen menu 

and graphic tablet when communicating with the CAD system.(K) 
b. � Use various coordinate systems to enter geometry into the CAD 

system.(K) 
c. � Enter lines, arcs, circles, points and polygons on the CAD systems.(S) 
d. � Explain the importance of the CAD system's prompt area.(A) 

Suggested Instructional Strategies: 

1. � Demonstrate the sequences a19 c u e n c e s  Compe30 Tm
(area.(A) )T0197 0258.4 4.721Provid1 389.16 45 Tc 12.6.689 0 T5 0 0 1to the pSuggested0133 8.5.8258.4 4.721tha12.1 3the 



Competencies 



IV. Module: Drawing Development and Editing 
A. Topic: Drawing Functions � 4 hours 

1. � Performance Statement: 
Upon satisfactory completion of this topic, the student will be able to define 
and demonstrate the drawing functions available on a CAD system. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Define the drawing functions available.(K) 
b. � Select the correct drawing function for each application.(K). 
c. � Draw lines, circles, arcs, points, polygons, fillets, chamfers and irregular 

curves.(S) 
d. � Use drawing aids available to correctly place or position drawing 

entities.(S) 
e. � Create various linetypes, linewidths and line colors.(S) 
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Suggested Instructional Strategies: 

1. � Have students use various selection methods to edit drawing entities. 

2. � Have students make changes to a CAD drawing that will require the use 
of various editing commands. 

3. � Demonstrate and discuss the advantages of the editing commands. 

C. �Topic: Display Control Functions 4 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to identify edTj
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Competencies to be Developed: �
After studying this topic, the student will be able to: �
a. � Produce a data base list of information about the 



B. �Topic: Industrial Standards and Codes 3 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to identify 
and apply industrial standards and codes to CAD technical drawings. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Identify standardized dimensioning symbols.(K) 
b. � Identify and use ANSI dimensional standards for customary and metric 

dimensions.(K) 
c. � Understand the concept of and need for, standardization of draw_ings.(K) 

Suggested Instructional Strategies: 

1. � Describe the purpose of ANSI and ISO drafting ·standards. 

2. � Have students plan and produce a layout sheet and title block following 
ANSI standards. 

3. � Have students locate the ANSI standards for line conventions, 
dimensioning, tolerance, threads, gears, 
sectional-view and pictorial drawings. 

materials, and multiview, 

C. Topic: Dimensioning and Annotating Drawings 
1. Performance Statement: 

4 hours 

Upon satisfactory completion of this topic, the student will be able to fully 
dimension a working drawing using ANSI standards and apply specific notes 
for manufacturing features. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Apply both size and location dimensions to a drawing.(S) 
b. � Use both lineal and angular dimensions on a drawing.(S) 
c. � Interpret and use correct tolerance techniques.(K) 
d. � Explain the need for and use of, datum dimensioning.(K) 

12 �



Suggested Instructional Strategies: 

/ 

1. � Have students explain and apply dimensioning standards as interpreted 
by ANSI. 

2. � Have students apply specific notes for manufacturing features. 
I, 

3. � Prepare completely dimensioned multiview drawings from engineering 
sketches and industrial drawings. 

D. Topic: Plotting Drawings � 2 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will be able to set up 
the plotter, select specifications and select and load pen and medium to 
produce a high-quality hardcopy-prinr of correct scale. - . 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Identify plot specifications which determine how the plotted drawing will 

appear.(K) 
b. � Recognize the properties of various plotter media.(K) 
c. � Select plotter pens compatible with different media.(S) 

Suggested Instructional Strategies: 

1. � Have students list the sequential steps for plotting a drawing. 

2. � Demonstrate the correct plotting procedure. 

3. � Change specifications for desired paper size, plot origin, 
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Competencies to be Developed: 
After studying this topic, the student will to be able: 
a. � Explain that 3D drawings can be the result of isometric, diametric, 

trimetric, oblique or perspective projection.(K) 
b. �Describe the procedures for constructing a 3D model using 

three-dimensional coo rd inate geometry. (K) 
c. � Specify the methods of viewing 3D models from various viewpoints.(K) 
d. � Recognize the need for 3D surface modeling and shading for boundary 

representation. (K) 

Suggested Instructional Strategies: 

1. � Demonstrate how 3D models can be extruded from two-dimensional 
&eometry. 

2. � Using the CAD system, have students create 3D wireframe models by 
constructing three-dimensional coordinate geometry. 

3. � Have students explain the steps involved in the shading of a 3D 
wireframe model. 

B. �Topic: Constructing Solid Models 12 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will understand the 
principles of solid modeling and recognize how a solid model is used in 
engineering analysis. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. �Create solid primitives using the CAD system.(S) 
b. � Create composite solids from primitives.(S) 
c. � Edit existing solids models.(S) 
d. � Generate two-dimensional geometry from a solid model.(S) 

J 
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Suggested 



Competencies to be Developed: �
After studying this topic, the student will be able to: �
a. � Recognize how shading and 



B. �Topic: Research and Analysis 4 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will develop ideas and 
possible solutions to the design problem. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Break the problem into separate, distinct and manageable 

sub-problems.(S) 
b. � Identify similarities with other exercises or more familiar design 

problems.(K) 
c. � Develop ideas based upon the gathering of information through modeling 

and experimentation.(S) 

Suggested Instructional Strategies: 

1. � Have students identify the order in which the problem will be solved, the 
functions that are involved, the techniques that will be applied, the 
resources that are currently available and the restrictive time 
requirements. 

2. � Have students develop models and experimentation that will describe, 
simulate and predict the behavior of the design problem. 

C. �Topic: Implementing a Solution 8 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will synthesize the 
solution to the design problem by optimizing the research and 
experimentation data. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Select and develop an optimal solution to the design problem within the 

allotted time.(S) 
b. � Produce a model or prototype of the design solution.(S) 
c. � Determine any necessary modifications to the design solution.(S) 

Suggested Instructional Strategy: 

1. � Have students produce and compose the final design solution by 
constructing a model or prototype. 
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D. Topic: Design Testing and Evaluation � 4 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will make judgments 
about the validity of the design solution based upon problem criteria. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Test the design solution to determine accuracy, performance and 

reliability.(S) 
b. �Evaluate and make conclusions about the merits of a design solution or 

engineering design.(S) 
c. � Identify and document any problems with the design solution and, if 

necessary, make modifications and re-test.(K) 

Suggested Instructional Strategies: 

1. � Have students identify evaluation criteria based on problem definition. 

2. � If the design was not completely successful an analysis should be made 
as to why, and suggestions offered to overcome or remedy the problem. 

E. Topic: Portfolio Generation and Presentation � 4 hours 
1. � Performance Statement: 

Upon satisfactory completion of this topic, the student will recognize the 
importance of design documentation and presentation. 

Competencies to be Developed: 
After studying this topic, the student will be able to: 
a. � Explain that the success of the design solution. is dependent on the 

communication skills of the problem solver.(K) 
b. � Develop a portfolio documenting the design process.(S) · 
c. � Produce a presentation which will justify and demonstrate the design 

problem solution.(S) 

Suggested Instructional Strategies: 

1. � Have students develop a portfolio outline that includes documentation of 
each step in the design process. 

2. � As a class develop a format outline for presentations. 

3. � Develop evaluation guidelines based on specific criteria such as, growth 
and progress, concepts mastered, effort, creativity, using the design 
process, recording ideas and quizzes. 
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EQUIPMENT LIST 

II 

Suggested equipment to support Instructional Strategies of Computer Aided Design 

MODULE 1) 

MODULE 2) 

MODULE 3) 

MODULE 4) 

MODULE 5) 

MODULE 6) 

MODULE 7) 

CAD System 
Traditional Drafting Tools 
VCR, Projector 
Overhead 

CAD System 
VCR, Projector 

CAD System 
VCR, Projector 

CAD System 
VCR, Projector 

CAD System 
Measurement Tools 
Hard Copy Devices 
VCR, Projector 

CAD System 
Measurement Tools 
Hard Copy Devices 
VCR, Projector 

CAD System 
Measurement Tools 
Hard Copy Devices 
VCR, Projector 
Cam-Corder 
Portfolio Binder 

*NOTE: What would be realistic to carry out the activities to support the syllabus--this 
will help us in the future in devleoping a facility guide. 
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