	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Engineering and Design

	
	Career Pathway:
	Engineering Design

	
	Program:
	Computer Aided Drafting & Design – Community College Major

	Levels
	Grade
	ELA
	Math
	Science
	Social Science
	CTE Courses
	Other Required Courses
	Other Recommended Courses and UC/CSU Requirements
	 
	Sample Occupations Related to this pathway

	SECONDARY
	7
	
	
	
	
	Career Exploration
	
	
	
	Occupations requiring a high school diploma or equivalent

	
	8
	
	
	
	
	
	
	
	
	

	
	9
	California High School minimum graduation requirements          

- History/Social Science

  (3 years, including American Government

  and Economics) 
- English (3 years)
- Math (2 years)
- Science 

  (2 years- Biology and Physical Science)

- Visual or Performing Arts or Foreign

  Language (1 year required)
- PE  (2 years required)

Other local requirements as required for graduation E.C. 51225.3   

**Students are encouraged to meet UC/CSU entrance requirements.
	​​​
Exploring Engineering & Design
CBEDS # 5781

	
	
	
	Apprentice Program

	
	
	
	
	
	
	
	Drafting Assistant

	
	
	
	
	
	
	
	Engineering Aide

	
	
	
	Assessments, advising, or additional preparation
	
	Occupations requiring some post secondary

	
	10
	
	Drafting Occupations
CBEDS # 5701
	
	
	
	

	
	
	
	
	
	
	
	Engineering Assistant

	
	
	
	
	
	
	
	CADD Technician

	
	
	
	Assessments, advising, or additional preparation
	
	Drafter/Detailer

	
	11
	
	Engineering Design
CBEDS # 5573
	
	Trigonometry
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	CADD Manager

	
	
	
	Assessments, advising, or additional preparation
	
	Engineering Technician

	
	12
	
	Engineering & Design Drafting
CBEDS # 5780
	
	Calculus
	
	Designer

	
	
	
	
	
	
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Architect

	 
	** Denotes Articulated and Dual Credit courses. These must be taken and moved to the secondary level for credit purposes.
	
	Mechanical Engineer

	POST SECONDARY
	13
	Minimum Academic Requirements 

for AA Degree

Semester/ Quarter Units- Min per Area

Area A-Natural Sciences (3/4)

Area B- Social and Behavior Science (3/4)

Area C- Humanities (3/4)

Area D - Languages and Rationality (3/4)

Section 3- Ethnic Studies (as required)
 
	CTE Sequence- First Semester
	CTE Sequence - Second Semester
	
	Instructor

	
	
	
	2D CAD- Level 1
	2D CAD- Level 2
	
	Industrial Engineer

	
	
	
	3D Solid Modeling- Level 1
	3D Solid Modeling- Level 2
	
	Industrial Designer

	
	
	
	Drafting Practices
	Mechanical Drawing- Level1
	
	

	
	
	
	Mathematics of Drafting
	Rapid Prototyping Level 1
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	
	Technical Computer Applications
	
	

	
	
	
	
	
	
	

	
	14
	
	Mechanical Drawing- Level 2
	Mechanical Drawing- Level 3
	
	Engineer’s License

	
	
	
	3D Solid Modeling Level 3
	Civil Drafting Applications
	
	Certified SolidWorks Prof.

	
	
	
	Technical Reports 
	CNC Mill Programming
	
	AutoCAD Certified Prof.

	
	
	
	Industrial Science
	Preparing for Employment
	
	Teaching Credential

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	15
	Suggested Majors:
	Mechanical or Industrial Engineering 
	
	

	
	
	
	Industrial Design
	
	

	
	16
	
	Industrial Technology
	
	

	
	
	
	Education
	
	


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design         Career Pathway: Engineering Design        Grade Level: 13 1st SEM.

Program: Computer Aided Drafting & Design 

Course Title: 2D CAD 1                      TOPS: 953                    School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. CAD Hardware

a. Definition of terms

b. Input device

c. Output devices

d. Processors and storage devices

2. CAD software

a. Definition of terms

b. Interface

c. Accessing commands

3. File management

a. Definition of terms

b. Storage

c. Retrieval

4. Coordinate systems

a. Definitions of terms

b. Absolute

c. Relative

d. Polar

e. Direct entry

f. Drawing problems

5. Drawing aids

a. Definition of terms

b. Templates

c. To create geometry

d. To modify geometry

e. Drawing problems

6. Drawing commands

a. Definition of terms

b. Creating geometry

c. Creating annotations

d. Drawing problems

7. Modifying commands

a. Definition of terms

b. Editing geometry

c. Editing problems

8. Dimensioning commands

a. Definition of terms

b. Creating

c. Editing

d. Dimensioning problems

9. Plotting

a. Definition of terms

b. Page setup

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Creating and modifying digital drawings for the architectural, engineering, mechanical and other related industries.

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design          Career Pathway: Engineering Design            Grade Level: 13 1st SEM.

Program: Computer Aided Drafting & Design
Course Title: 3D Solid Modeling-1                           TOPS: 953                             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Introduction to Solid Modeling

a. Definition of terms

b. Viewing options

c. Object selection

2. 2D Sketching

a. Definition of terms

b. Creating a sketch

c. Sketch tools

d. 2D entities

e. Dimensioning sketches

f. Geometric relations

g. Sketching problems

3. 3D Parts

a. Definition of terms

b. Sketched parts

c. Extrusion methods

d. Editing parts

e. Part problems

4. Reference geometry

a. Planes

b. Reference geometry problems

5. Configurations

a. Parts

b. Configuration problems
6. Assemblies

a. Definition of terms

b. Creating an assembly 

c. Assembly mates

d. Assembly problems

7. Drawings and Details

a. Definition of terms

b. Sheet set-up

c. Creating drawings

d. Creating views

e. Dimensioning

f. Annotations

g. Symbols

h. Bill of Materials

i. Drawing problems

8. Project

a. Parts

b. Assembly

c. Drawings

Lab is in support of lecture.

Methods:

1 .Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and   demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	CAD generated 2D sketches, 3D solid models, assemblies and detailed drawings for the mechanical industry.
3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.



CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design            Grade Level: 13 1st SEM.

Program: Computer Aided Drafting & Design
Course Title: Drafting Practices         TOPS: 953             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.      The Graphic language and design

A. History of technical drawing

B. Drafting standards and definitions

2.
Lettering

A. Lettering styles

B. Standardization of lettering

C. Techniques of lettering

3.      Sketching and shape description

A. Technical sketching

B. Isometric sketching

4.
Geometric construction

A. Definition of terms

B. Points and lines

C. Geometric construction exercises

5.
Orthographic projection

A. Definition of terms

B. Projection methods

C. Two and three view drawings

D. Visualization of views

E. Reading a drawing

F. Orthographic projection problems

6.
Section view

A. Definition of terms

B. Sectioning

C. Cutting planes

D. Conventions and symmetry

E. Sectioning problems

7.
Auxiliary views

A. Definition of terms

B. Classification of auxiliary views

C. Auxiliary problems

8.
Dimensioning

A. Definition of terms

B. English and metric

C. Dimensioning principles

D. Dimensioning problems

9. Axonometric projection

A. Definition of terms

B. Methods of projection

C. The isometric method

D. Axonometric problems

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audiovisual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lecturers may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Freehand sketching, orthographic projection, measuring devices, geometric construction, pictorial drawing and dimensioning in preparation for computer aided drafting and design.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design           Grade Level: 13 1st SEM.
Program:  Computer Aided Drafting & Design
Course Title: Mathematics of Drafting                         TOPS: 953       School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction

A. Signed numbers

B. Addition

C. Subtraction

D. Multiply

E. Divide

F. Combine Operations

2.
Addition and subtraction of polynomials

A. Prime numbers

B. Coefficients

C. Exponents

D. Polynomials

3.
Use of a calculator

    A.  Add and subtract

D. Multiplication

E. Division

F. Scientific notation

G. Powers

H. Roots

I. Feet to inches

J. Inches to feet

K. Decimals to fractions

4.
Multiplication and division of polynomials

D. With exponents

E. Multiplication of monomials

F. Multiplication of polynomials

G. Division with exponents

H. Division

5.
Products and factoring

C. Multiplication by inspection

D. Factoring trinomials

6.
Solving equations

G. Adding and subtracting

H. Multiplication

I. Division

J. Sequence of operation

7.
Ratio and proportion

F. Quadratic formula

G. Solving equations

8.
Geometry

D. Terms

E. Lines

F. Angles

G. Polygons

H. Quadrilaterals

I. Area of a square

J. Area of a rectangle or parallelogram

K. Area of a trapezoid

L. Triangles

M. Area of triangles

N. Hero’s formula

9.
Right triangles

E. Pythagorean rule

F. Diagonal of a square

G. Diagonal of a rectangle

10. Circles

E. Basic formula

F. Radius, circumference, diameter

G. Area

H. Sectors

I. Area of a sector

J. Arc length

K. Ring area

L. Ellipse area

11. Volume

B. Rectangular Prism

C. Triangular prism

D. Cylinder

E. Pyramid

F. Cone

G. Sphere

12. Surface area

A. Lateral area of a rectangular prism
B. Lateral area of a cylinder

C. Lateral area of a sphere

D. Lateral area of a pyramid

E. Lateral area of a cone
13. Trigonometry

A. Introduction
B. Degrees

C. Radians

D. Revolutions

E. Calculator

14. Trigonometric Functions

A. Right triangles
B. Six natural trig functions

C. Solve formulas

15. Trigonometry surveying

A. Down hill angle

B. Up hill angle

C. Distance

D. Corrections

16. Function of any angle

A. Quadrant

B. Initial side

C. Positive angle

D. Terminal side

E. Radius vector

F. Functions in terms of coordinates

G. Sine curve

H. Cosine curve

I. Tangent curve

J. Cotangent curve

K. Secant curve

L. Cosecant curve

M. Graphing any angle

17. Law of sines

A. Law of sines

B. When to use

18. Law of cosines

A. Law of cosines 

B. When to use

19. Law of tangents

A. Law of tangents 

B. When to use

20. Distance to inaccessible points

21. Vectors

A. Magnitude

B. Bearing

C. Direction

D. Forces analysis


	Elementary Algebra review, measurements, logarithms, and trigonometric ratios.

3 units: 3 lec hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design         Grade Level: 13 2nd SEM.

Program: Computer Aided Drafting & Design
Course Title: 2D CAD 2                                            TOPS: 953              School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. CAD Hardware

e. Definition of terms

f. Input device

g. Output devices

h. Processors and storage devices

2. CAD software

d. Definition of terms

e. Interface

f. Accessing commands

3. File management

d. Definition of terms

e. Storage

f. Retrieval

4. Coordinate systems

g. Definitions of terms

h. Absolute

i. Relative

j. Polar

k. Direct entry

l. Drawing problems

5. Drawing aids

f. Definition of terms

g. Templates

h. To create geometry

i. To modify geometry

j. Drawing problems

6. Drawing commands

e. Definition of terms

f. Creating geometry

g. Creating annotations

h. Drawing problems

7. Modifying commands

d. Definition of terms

e. Editing geometry

f. Editing problems

8. Dimensioning commands

e. Definition of terms

f. Creating

g. Editing

h. Dimensioning problems

9. Plotting

c. Definition of terms

d. Page setup

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Creating and modifying digital drawings for the architectural, engineering, mechanical and other related industries.

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
      Career Pathway: Engineering Design         Grade Level: 13 2nd Sem.
Program: Computer Aided Drafting & Design
Course Title: 3D Solid Modeling 2             TOPS: 953 School:            Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Review

2. Sketching

a. 2D entities

b. 3D sketching

c. Sketching problems

3. Drawings and details

a. Sections

b. Auxiliary

c. Projected

d. Detail

e. Alternate position

f. Dimensions

g. Drawing problems

4. Reference geometry

a. Axis

b. Curves

c. Planes

d. Reference geometry problems

5. 3D Parts

a. Fillets

b. Threads

c. Surfaces

d. Molds

e. 3D part problems

6. Legacy data

a. Import to part

b. Import to drawing

c. Legacy data problems

7. Configurations

a. Design Tables

b. Assemblies

c. Configuration problems

8. Assemblies

a. 3D parts in context

b. Assembly features

c. Sub-assemblies

d. Assembly problems

9. Project

a. Parts

b. Assembly, sub-assemblies

c. Drawings

Lab is in support of lecture

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	3D sketching advanced drawings, legacy data import, design table configurations and sub-assemblies using 3D solid modeling techniques for the mechanical industry.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.

Description





CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
     Career Pathway: Engineering Design          Grade Level: 13 2nd SEM.
Program: Computer Aided Drafting & Design
Course Title: Mechanical Drawing 1                     TOPS: 953.4                           School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Orthographic Projection

a. Definition of terms

b. Orthographic projection using CAD

c. Irregular objects and surfaces

d. Detailed orthographic views

e. Orthographic projection problems

2. Section Views

a. Definition of terms

b. Section views using CAD

c. Assembly sections

d. Section view problems

3. Auxiliary Views

a. Definition of terms

b. Primary auxiliary views

c. Partial auxiliary views

d. Auxiliary view problems

4. Precision Measurement

a. Precision measurement devices

b. Use of precision measurement tools

c. Precision measurement problems

5. Dimensioning

a. Principles of CAD dimensioning

b. Symbols used in dimensioning

c. Dimensioning problems

6. Tolerances

a. Definition of terms

b. Tolerance fundamentals

c. Tolerance drawing problems

7. Pictorial Drawings

a. Pictorial views using CAD

b. Isometric

c. Oblique

d. Pictorial drawing problems

8. Design

a. Definition of terms

b. Design types

c. Design process

d. Design problem

Lab is in support of lecture

Methods:

6. Lectures with demonstrations will be given before each assigned project.

7. Audio/Visual materials may be used during the lectures and demonstrations.

8. Group discussions involving the students will be encouraged.

9. Guest lectures may be used for specific topics.

10. Lab projects will be assigned during the semester.


	Advanced mechanical drawings covering orthographic projections, sections, auxiliaries and pictorials. Precision measurement, tolerances, and design will also be explored.   

3 units: 2 lec. hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering & Design
       Career Pathway: Engineering Design           Grade Level: 13 2nd Sem.

Program: Computer Aided Drafting & Design

Course Title: Rapid Prototyping I            TOPS: 953                  School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Create patterns for one and two part molds.

2. Create one and two part molds for casting plastic models.

3. Create models using vacuum forming equipment.

4. Create models using laser cutting & engraving equipment.

5. Prepare models for finishes.

6. Apply appropriate finishing materials to models.

      7.  Identify and use the various model making processes.

Expanded Description of Content and Methods:

1. Safety

a. General

b. Equipment specific  

2. Review

a. Sketching

b. Features

c. Assemblies

d. Drawings

3. Design problems

a. Design process

b. Problem identification

c. Research

d. Solutions

4. 3D printing

a. CAD models

b. File preparation

c. Post processing

5. Molds

a. CAD models

b. Patterns

c. One part molds

d. Two part molds

6. Plastic casting

a. Urethane resins

b. Additives

7. Vacuum forming

a. CAD models

b. Patterns

c. Finishing

8. Laser cutting & engraving

a. CAD models

b. Cutting

c. Engraving

9. Finishes

a. Preparation for finish

b. Materials

c. Application of materials

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

Lab projects will be assigned


	Realistic rapid prototypes from digital solid models using processes such as 3D printing, silicone molds, casting resins, vacuum forming, laser cutting and engraving and the application of finishes.

3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.



CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design          Grade Level: 13 2nd SEM.

Program:  Computer Aided Drafting & Design
Course Title: Technical Computer Applications             TOPS: 934             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	Computer literacy (components, operating systems, file management).

Word processing (create/modify documents, formatting).

Presentation programs (multimedia, modify/enhancing presentations).

Spreadsheet program (create/modify spreadsheets, designing charts).

Database program (build/modify database, reports, forms).

Internet (web browsers and search engines).

E-mail (address book, creating/sending messages, and sending messages with attachments.


	An introduction to computers, their use, and the development of general computer skills for technical programs.

2 units; 1 lecture hour; 2 lab hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design          Career Pathway: Engineering Design     Grade Level: 14 1st SEM.
Program: Computer Aided Drafting & Design 

Course Title: Mechanical Drawing 2           TOPS: 953.4          School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Draw fasteners, threads and springs using orthographic methods.

2. Create 3d solid models of sheet metal parts, gears, cams and weldments.

3. Create flat pattern drawings with dimensions and annotations of sheet metal parts and assemblies.

4. Create drawings with dimensions, weld symbols and annotations of weldments.

5. Calculate gears ratios.

Expanded Description of Content and Methods:

1. Sheet Metal

a. Definition of terms

b. Sheet metal features

c. Embossing

d. Forming

e. Transitions

f. Assemblies

g. Flat patterns

h. Sheet metal problems

2. Welding

a. Definition of terms

b. Welding symbols

c. Weldments

d. Welding problems

3. Threads, fasteners and springs

a. Definition of terms

b. Screw thread forms

c. Thread symbols

d. Detailed representations of fasteners

e. Thread and fastener problems

4. Gears

a. Definition of terms

b. Spur gear formulas

c. Worm and bevel gears

d. Gear problems

5. Cams

a. Displacement diagrams

b. Cam problems

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Mechanical drawings covering sheet metal, fasteners, threads, springs, gears, cams and welding. 2D and 3D CAD are used.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering & Design  
Career Pathway: Engineering Design          Grade Level: 14 1st Sem.
Program: Computer Aided Drafting & Design
Course Title: 3D Solid Modeling III                    TOPS: 953.4                            School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	      1.   Create rendered images of 3D models and assemblies.

2. Create animations of 3D models and assemblies.

3. Reverse engineer a part.

4. Create a rapid prototype model from a 3D assembly.
Expanded Content:

1. Rendering

a. Backgrounds

b. Materials

c. Lighting

d. Rendering problems

2. Animation

a. Models

b. Assemblies

c. Animation problems

3. Simulation

a. Forces

b. Assemblies

c. Simulation problems

4. Analysis

a. Models

b. Assemblies

c. Analysis Problems

5. Collaboration

eDrawings

6. Reverse Engineering

a. Software

b. Contact digitizing

c. Non Contact scanning (Laser)

d. Reverse Engineering problems

7. Project

a. Parts

b. Assembly, sub-assemblies

c. Drawings

d. Rapid prototype


	Animation, rendering, simulation, analysis and reverse engineering applied to solid model parts and assemblies, for the mechanical industry. Rapid prototype project.
3 units: 2 lec hrs. & 3 lab hrs. 18 weeks.
Description





CTE PROGRAM OF STUDY

Industry Sector: Bldg. Engineering and Design
Career Pathway: Engineering Design     Grade: 14 1st SEM.
Program: Computer Aided Drafting & Design
Course Title:  Technical Reports                            TOPS: 953                      School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Writing style: rules for writing and types of writing.

The memorandum: purpose, definition, format.

Letters: forms, parts, types, start, finish, impressions letters make.

Employment applications, resumes, & follow-up letters.

Job related forms: work orders, requisitions, specs, bids, proposals.

Job related records: safety reports/inspection reports, travel forms.

Description of equipment: shape, size, color, material, parts, cost.

Notes for speaking: calls, oral reports, note taking.

Report writing notes: rules, journal, books, and reports.

Outlining: steps, types, formats, organization.

Illustrations for a written report.


	Business correspondence: tables & figures, content, organization, style, and format.

3 units; 3 lecture hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design           Grade Level: 14 1st Sem.
Program: Computer Aided Drafting & Design
Course Title: Industrial Science         TOPS: 1901         School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	What is physics: study of matter and energy; mathematical review?

Precision instruments: standards for length, mass, and time; conversions of units; compare the Metric and English system of measurements; Metric and English system problems; accuracy in measurements and computations.

Force: mechanical systems (force, vector analysis, and torque); fluid systems (pressure and pressure difference, density, and specific gravity); electrical systems (voltage and voltage difference, charge, cells, and batteries); thermal systems (temperature, temperature difference, and heat).

Work: mechanical systems (force x distance, linear, angular and radians); fluid system (pressure difference X volume displacement); electrical systems (voltage difference X charge moved).

Rate: mechanical system (speed, velocity, and acceleration); fluid system (volume and time); electrical system (electric charge and time); thermal system (thermal conductivity, heat flow rate, specific heat, heat and time).

Resistance: mechanical systems (dry, wet, static, kinetic, rolling friction and lubricants); fluid systems (drag, turbulent and laminar flow); electrical systems (Ohm’s Law, series and parallel resistance and resistivity); Thermal systems (insulating and conducting materials).

Energy and conservation of energy: mechanical and fluid energy (potential and kinetic); electrical systems (capacitance, magnetic fields and inductors); thermal systems (heat engines and thermal dynamics).

Power: mechanical systems, fluid systems, and electrical systems.

Momentum (impulse, inertia, elastic, inelastic collisions and conversion of momentum): linear and angular.

Waves and vibration: properties and wave interactions.

Radiation 

Transducers: electromagnetic and nuclear.

Light and optical systems: reflection and refraction; interference and diffraction; laser light.


	Force, work, resistance, energy, power, force transformers, energy converters, and transducers in the mechanical, fluid, electrical and thermal systems. Applications to the trades.

3units. 3 lec. hours. 1 lab. hour.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design            Career Pathway: Engineering Design           Grade Level: 14 2nd SEM.

Program: Computer Aided Drafting & Design
Course Title: Mechanical Drawing 3        TOPS: 953.4         School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Create design projects using various CAD systems.

2. Create a portfolio representing their abilities.

3. With collaboratively with other students to solve a design problem.

4. Create a presentation model from a 3D assembly using various CAD systems.

Expanded Description of Content and Methods:

1. CAD systems

a. File management

b. Data integration

2. Design

a. Process

b. Design project problem

3. Collaboration

a. File transferring

b. File sharing

c. File storage

d. Team project

4. Project

a. Parts

b. Assembly, sub-assemblies

c. Drawings

d. Rapid prototype

5. Portfolios

a. Resume

b. Sketches

c. Parts

d. Drawings

e. Models

f. Hard bound

g. Digital

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audio/Visual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lectures may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Project design using various CAD systems. Portfolio creation including presentation models.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design            Career Pathway: Engineering Design          Grade Level: 14 2nd SEM.
Program: Computer Aided Drafting & Design
Course Title: Civil Drafting Applications         TOPS: 953           School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Overview of the field of Civil Engineering

C. The job of the engineer

D. The job of the draftsman

E. The civil engineering office

2. CAD Review

L. Layers

M. Blocks

N. Annotations

O. Plotting

3. Mapping and topography

A. Types of topographic drawings and maps

B. Uses of topographic drawings and maps

C. Scales

4. Overview of Surveying

A. Levels

B. Topographic Surveying

C. Boundary Surveying 

5. Drafting conventions and practices

I. Symbols

J. Annotations

K. Pictorial presentations

6. Contour drawings

E. Contours

F. Characteristics of contours

G. Contour drawings procedures

7. Location and Direction

K. Traverses

L. Azimuths and bearings

M. Latitude and longitude

N. State Plane Coordinates

O. Plotting traverses

8. Plan

A. Northing and easting

B. Horizontal alignments

C. Stationing

D. Horizontal (circular) curves 

9. Profiles

A. Plotting profiles

B. Vertical alignments

C. Slopes

D. Vertical exaggeration

E. Vertical (parabolic) curves

F. Pipes in profile

10. Cross sections

A. Plotting cross sections

B. Cut and fill

C. Daylight lines (catch points)

D. Roadway earthwork volumes

11. Land boundary descriptions

A. Public Land Survey System

B. Metes and bounds

C. Overview of written legal descriptions

12. Site Development

A. Site plans

B. Grading plans

C. Utility plans

13. Reproduction techniques

A. Consideration for reproduction

B. Engineering drawing reproduction

C. Map reproduction

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audiovisual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lecturers may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Traverse calculation, preparation of plat maps, records of surveys, and other contour plotting.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design         Grade Level: 14 2nd SEM.
Program: Computer Aided Drafting & Design
Course Title: CNC Mill Programming/Operation 1          TOPS: 956                School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Safety

a. Instructional shop safety is given throughout the course per machine instructed

b. Written and verbal safety test is given before lab work is permitted

c. Student signs safety sheet to acknowledge understanding of written and verbal safety

II. CAD/CAM Software

a. Graphic User Interface (GUI)

b. File extension flow for CAD/CAM

c. Software commands

d. Creating drawing 

e. Dimensioning working drawings

f. Applying tool-paths

g. Posting G and M-codes

h. Printing working drawings for portfolio review

i. Saving various file types

j. Apply contour toolpath

k. Apply pocketing toolpath

l. Apply drilling toolpath

m. Apply engraving toolpath

III. Fundamentals of Computer Numerical Control Milling (CNC)

a. Techno control with an automatic tool changer (ATC)

b. Cartesian Coordinate System

c. Polar System

d. Axis Motion X, Y, Z 

e. Machine layout

f. Flow of CNC Programming

g. Understanding G and M codes

h. Program Zero and CAD origin

i. Machine safety

j. Printing G and M codes

IV. Preparation for Programming 

a. Developing a sequence of operation

b. Math for programming 

c. Feeds and Speeds

d. Part fixture 

e. Types of tool geometry

f. Measuring tools

g. Types of material

V. Introduction to Programming Words

a. Tool length compensation description

b. Cutter radius compensation description

c. Fixture offset description

VI. Presentation of Final Project

a. Check measurements of finished project

b. Prepare portfolio with finished drawing and part

c. Design and manufacture six mechanical plastic parts

d. Design and fabricate cabinet using 32 mm system  

Lab is in support of lecture

Methods:

1. Computer Software

2. Lecture

3. Laboratory

4. Demonstrations on the proper use and application of a CNC milling machine

Hand outs


	 Application of Computer Aided Design (CAD) Software and Computer Aided Manufacturing (CAM) Software and Computer Numerical Control (CNC) Router Machines to design and manufacture product for plastic and wood fabrication. Specialized activities related to the field of CNC cabinetmaking: 32-mm system, edge banding, and sign design. 

7 units: 5 lec hrs. & 5 lab hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design           Career Pathway: Engineering Design          Grade Level: 14 2nd SEM.

Program: Computer Aided Drafting & Design 

Course Title: Preparing for Employment Opportunities     TOPS: 4930.12    School: Fresno City College (sample template) 

	Critical Course Competencies/Skills/Concepts
	Course Description

	Importance of human relationships and attitude in employment.

Building and maintaining a positive attitude.

Vertical and horizontal working relationships.

Productivity in employment.

Understanding the nature of relationships.

Success as a team player.

Stress management techniques.

Restoring injured relationships.

Succeeding in a new job or assignment.

Coping with teasing and testing.

Absenteeism and human relations.

Human relations mistakes.

Ethics.

Goal setting, attitude, promotion opportunities.

Application forms, letters of application, and follow-up letter.

Resume preparation.

Career planning.
Videotaped interview.
	Preparing resumes, portfolios, and improving employment seeking skills.

3units; 3 lecture hours; 18weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Engineering Design 

Grade Level: 9

Course Title: Exploring Engineering and Design
CBEDS:  #: 5781  

School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	1. Know historical and current events that have relevance to engineering design.  (C1.1) 

2. Apply the concepts of engineering design to the tools, equipment, projects, and procedures of the Engineering Design Pathway. (C2.3)  

3. Know how the various measurement systems are used in engineering drawings. ( C3.1)  

4. Understand the orthorgraphic projection process for developing multiview drawings.  ( C4.2)  

5. Know a variety of drafting applications and understand the proper dimensioning styles for each. ( C6.1)  

6. Understand the methods of title block creation. ( C9.3)  

7. Understand the process of producing proportional two-and three-dimensional sketches and designs.  ( C10.1) 

8. Develop a binder of representative student work for presentation. (C11.1)
9. Know the personal qualifications, interests, aptitudes,

      knowledge, and skills necessary to succeed in a career in  the Engineering and Design industry sector.   

10. Understand the scope of career opportunities and know the requirements for education, training, and licensure in the Engineering and Design Industry Sector. 

11. Develop a career plan that is designed to reflect career interests, pathways, and postsecondary options.

12. Understand the past, present, and future trends that affect careers, such as technological developments and societal trends.
	This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about communications, transportation, energy, production, biotechnology, and integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multimodal, problem-solving techniques. Integrated content focuses on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology; and providing students with the basis for making wise academic and career choices. 
2 semesters, I year   




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Engineering Design            Grade Level: 10

Course Title: Drafting Occupations
CBEDS:  #5701        School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	1. Understand the development of graphic language in relation to engineering design. ( C1.2)  

2. Use the appropriate methods and techniques for employing all engineering design equipment.  (C2.1) 

3. Understand the degree of accuracy necessary for engineering design.  ( C3.2)   

4. Understand the commands and concepts necessary for producing drawings through traditional or computer-aided means.   (C4.1)  

5. Understand the orthorgraphic projection process for developing multiview drawings.  ( C4.2)  

6. Understand the commands and concepts necessary for editing engineering drawings.  (C5.1)  

7. Apply two-dimensional CADD operations I creating working and pictorial drawings, notes, and notations.  ( C5.4)

8. Apply dimensioning to various objects and features.  ( C6.2) 

9. Understand the process of lettering and text editing.  (C9.1)  

10. Understand the process of producing proportional two-and three-dimensional sketches and designs.  ( C10.1) 

11. Develop a binder of representative students work for presentation.  (C11.1) 
	This instructional program prepares individuals for enrollment in advanced vocational and technical education programs or entry-level employment and includes occupational and basic technical information and laboratory experiences that are directly related to drafting in industry. The education program may include two or more of the curriculum areas of mechanical/machine, architectural, civil/structural, piping, technical illustration, electrical/electronic, and topographical drawing.

2 semesters 1 year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Engineering Design
Grade Level: 11

Course Title: Engineering Design

CBEDS:   # 5573

School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	1. Know historical and current events that have relevance to engineering design.  (C1.1) 

2. Apply conventional engineering design processes and procedures accurately, appropriately, and safely.  ( C2.2) 

3. Know how the various measurement systems are used in engineering drawings. ( C3.1)  

4. Understand the degree of accuracy necessary for engineering design.  ( C3.2)  

5.  Understand the orthorgraphic projection process for developing multiview drawings.  ( C4.2)  

6. Use the concepts of geometric construction in the development of design drawings.  ( C4.4) 

7. Know the CADD components and the operational functions of CADD systems.  (C5.3)  

8. Understand how to determine properties of drawing properties.   ( C5.5)  

9. Edit a dimension by using various editing methods.  ( C6.3)  

10. Interpret geometric tolerancing symbols in a drawing.  ( C8.3)  

11. Develop drawings using notes and specifications. ( C9.2) 

12. Know how to give an effective oral presentation of a portfolio. (C11.3) 
	The Engineering Design Pathway provides learning opportunities for students interested in preparing for careers in the design and production of visual communications. The students plan, prepare, and interpret drawings and models through traditional drafting or computer-aided drafting and design (CADD) techniques.
2 semesters 1 year




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design
Career Pathway: Engineering Design

Grade Level: 12

	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	1. Understand the development of graphic language in relation to engineering design. ( C1.2)  

2. Use the appropriate methods and techniques for employing all engineering design equipment.  (C2.1)  

3. Understand the degree of accuracy necessary for engineering design.  ( C3.2) 

4. Understand the commands and concepts necessary for producing drawings through traditional or computer-aided means.   (C4.1)  

5. Apply pictorial drawings derived from orthographic multiview drawings and sketches from a solid modeler.  ( C4.5) 

6.  Apply two-dimensional CADD operations I creating working and pictorial drawings, notes, and notations.  ( C5.4)

7. Understand the function of a sectional views.  ( C7.1)  

8. Use a sectional view and appropriate cutting planes to clarify hidden features of an object.  ( C7.2) 

9. Use tolerancing in an engineering drawing.  (C8.2)  

10. Develop drawings using notes and specifications.  ( C9.2) 

11. Use sketching techniques as they apply to a variety of architectural and engineering models.  ( 10.2)   

12. Produce a compact disc, Web site, or other digital-media portfolio.  
     ( C11.2)   
	This instructional program prepares individuals to assist engineers in the development of detailed working drawings and related specifications for mechanical devices and machinery. It includes instruction in sketching rough layouts; drafting detailed multiview drawings; and analyzing compression, magnitude, direction, point of application tension, and bending factors. Instruction is also included in compiling and analyzing test data to determine design effects on machinery in relation to temperature, pressure, speed, horsepower, and fuel consumption and in producing drawings that indicate dimensions, tolerances, fasteners, joining requirements, and other engineering data. 

2 semesters, 1 year

  


Course Title: Engineering and Design Drafting
CBEDS: # 5780    
School: Secondary (sample template)
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