	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Engineering and Design

	
	Career Pathway:
	Architectural/Structural Engineering

	
	Program:
	Architecture- 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

	
	2D & 3D Drawing
	
	Apprentice Program

	
	
	
	
	
	
	
	Junior Drafter

	
	
	
	
	
	
	
	Engineering Aide

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

	
	10
	
	Drafting Occupations
CBEDS # 5701
	
	
	
	

	
	
	
	
	
	Physics
	
	Surveyor

	
	
	
	
	
	
	
	Architect Assistant

	
	
	
	Assessments, advising, or additional preparation
	
	Plan Checker

	
	11
	
	Civil Engineering 
CBEDS # 5704
	
	Trigonometry
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Engineering Tech

	
	
	
	Assessments, advising, or additional preparation
	
	Estimator

	
	12
	
	Architectural & Structural Engineering
CBEDS # 5571
	
	Calculus
	
	Drafter/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.
	
	Industrial Design

	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
	
	Engineer

	
	
	
	Technical Computer Applications
	Mathematics of Drafting
	
	Instructor

	
	
	
	Architectural Design- Level 1
	Technical Reports
	
	

	
	
	
	Intro to Architecture
	Architectural Design- Level 2
	
	

	
	
	
	Architectural Practice- Level 1
	Materials of Construction
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	Digital Tools for Architects
	Architectural Practice- Level 2
	
	

	
	
	
	2D CAD- Level 1
	Architectural CAD- Level 1
	
	

	
	14
	
	Architectural Design- Level 3
	Architectural Design- Level 4
	
	Architect’s License

	
	
	
	Building Codes
	Office Practices
	
	Contractor’s License

	
	
	
	Strength of Materials
	Timber & Steel Structures
	
	Certified Bldg Inspector

	
	
	
	Architectural CAD- Level 2
	Rendering & Portfolio
	
	ASID Certification

	
	
	
	
	Preparing for Employment
	
	LEED Certification

	
	
	
	
	
	
	Engineer’s License

	
	15
	Suggested Majors:
	Industrial Design           Construction Management
	
	

	
	
	
	Civil/Structural Design   Architectural Engineer
	
	

	
	16
	
	Graphic Design              Interior Design
	
	

	
	
	
	Industrial Technology     Building Plans Examiner/Inspector
	
	


CTE PROGRAM OF STUDY

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

Program: Architecture

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: Architectural/Structural Engineering   Grade Level: 13 1st Sem.
Program: Architecture

Course Title: Architectural Design/Visualization 1         TOPS: 953.1               School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Select a proper drawing method in the communication of design ideas.

2. Use various drawing systems to represent three-dimensional objects/space on two-dimensional surfaces.

3. Execute the principles of orthographic, axonometric and perspective drawing to solve unfamiliar problems.

4. Compare and contrast past and present uses of perspective.

5. Develop three-dimensional visualization skills.

6. Use line weights, values and depth cues.

7. Identify and employ basic design principles.

8. Use problem solving and visualization techniques to synthesize solutions to specific design and drawing problems.

Expanded Description of Content and Methods:

1.  Drawing Systems

a. Orthographic

b. Isometric

c. Axonometric

d. History of Perspective

e. Two Point Perspective

f. One Point Perspective

g. Measuring Point

h. Perspective Grids

2.  Perspective Sketching

a. Transfer

b. Add

c. Multiply

d. Divide

e. Diagonal

f. Circles

3.  Sketch Techniques

a. Visualization

b. Hatch Types

c. Tonal  Value Spectrum

d. Positive/Negative

e. Blind Contour

f. Gesture

4.  Depth Cues

a. Size

b. Location

c. Overlap

d. Foreshortening

e. Convergence

f. Light

5.  Light

a. Properties

b. Direction

c. Sun

d. Shade

e. Shadow

6.  Lines

a. Quality

b. Thickness

c. Hierarchy

7.  Typography

a. Purpose

b. Size

c. Placement

d. Style

e. Readability

f. Hierarchy

8.  Shape Generation

a. Point

b. Line

c. Plane

d. Volume

9.  Visual Cues

a. Aerial Perspective

b. Overlapping

c. Convergence

d. Light Orientation

e. Relative Size

f. Vertical Location

g. Texture Gradient

10.  Color

a. Hue

b. Value

c. Chroma

d. Relationships

	Basic principles and concepts of design while concurrently addressing the skills of freehand drawing, manual drafting and visualization.  History and development of perspective during the Renaissance.

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




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering     Grade Level: 13 1st SEM.
Program: Architecture

Course Title: Intro to Architecture & Environmental Design   TOPS: 953.1        School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Explain the impact of architecture in society.

2. Compare different careers in architecture and related fields.

3. Recognize various architectural styles.

4. Compare and contrast aesthetic styles of the built environment.

5. Identify and employ basic design elements and principles.

Expanded Description of Content and Methods:

1. Definition and education of an architect

2. Careers in architecture

3. Related professions

4. Accredited architecture programs

5. Project phases

6. Design elements and principle

7. The built environment

8. Architectural styles, periods and movements

9. Local architecture

Methods:

1. The class consists of lectures and discussions on design related subjects.

2. The class will have guest speakers such as architects, designers, interior designers, planners, landscape architects, engineers, contractors and other professionals in the environmental fields.


	Familiarization with the professional fields of architecture, landscape architecture, structural engineering, city planning and construction.  Roles of the architect and the project team.  Introduction to design principles and elements.  Phases of the construction project.  Licensing requirements.  Visiting Lecturers.

2 units: 2 lec hrs.  18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering     Grade Level: 13 1st SEM.
Program: Architecture

Course Title: Architectural Practice 1                 TOPS: 953.1                 School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Use drafting equipment properly and effectively.

2. Develop consistency and readability with hand lettering.

3. Use linework, linetypes, symbols and drafting conventions to enhance communication in construction documents.

4. Explain construction documents within the context of architectural services.

5. Demonstrate through drawing site boundaries, easements, setbacks, contours, grading and drainage concepts.

6. Draw a floor plan, foundation plan, roof framing plan, sections, elevations, and related details.

7. Draw, at a schematic level, an electrical plan and mechanical plan.

8. Analyze and select the proper size structural member for a given span.

9. Demonstrate through drawing the technical elements of light, woodframe construction.

Expanded Description of Content and Methods:

1. Basic Drafting Requirements

a. Types of drafting equipment

b. Proper use of drafting equipment

c. Selecting and using drafting pencils

d. Lettering

e. Terminology

2. Vocabulary of Lines

a. Linetypes

b. Lineweights

3. Construction Documents

a. Purpose

b. Content

c. Organization

4. Site Plan

a. Boundaries, easements, and setbacks

b. Topography maps

c. Contour and grading

5. Foundation Plan

a. Concrete slabs

b. Wood floor systems

6. Floor Plans

a. Wood framing

b. Doors, windows, symbols

c. Dimensioning

7. Building Sections

a. Types

b. Building sections

8. Roof and Ceiling Framing

a. Methods of representation

9. Exterior Elevations

a. Purpose

b. Drawing exterior elevations

10. Lateral Forces

a. Wind and earthquake

b. Failure modes

c. Shear walls and braced walls

11. Interior Elevations

a. Purpose

b. Drawing interior elevations

12. Architectural Details

a. Purpose

b. Freehand

c. Using Details

13. Electrical Plan

14. Plumbing Plan


	Methods of construction and drafting practices as applied to architectural contract documents concerning plans and details for light wood frame structures.  Use and application of building codes and reference material.  Site contours and grading.  Field trips may be required.

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



CTE PROGRAM OF STUDY
Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering     Grade Level: 13 1st SEM.
Program: Architecture

Course Title:  Digital Tools for Architects            TOPS: 953.1         School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Scan, adjust, size and manipulate images.

2. Draw lines, circles, arcs, and text using a modeling program.

3. Edit by erase, copy, array, rotate and scale.

4. Construct basic 3D objects and stretch, extrude, and modify those objects.

5. Apply shade and shadow to a 3D model.

6. Apply materials to the model.

7. Complete drawings with brushes, fills and gradients.

8. Compose and layout a composition composed of visual elements, images, and text.

9. Output the final model/composition in different formats.

Expanded Description of Content and Methods:

1. Introduction

a. Purpose

b. Manual vs. CAD

2. Resolution

a. DPI

b. Screen and hardcopy

c. Raster and vector

d. Aliasing/Anti-aliasing

e. Upsample/downsample

f. Scanning and plotting

3. 3D Modeling

a. Surface vs. solids modeling

b. Lines

c. Planes

d. Volumes

e. Add/subtract volumes

f. Sloped surfaces

g. Snap and accuracy

h. Views, create and sae

i. Move, copy, rotate

j. Material application

k. Shade and Shadow

4. Image Manipulation

a. Modes, bits, and channels

b. Additive/subtractive color

c. Layers and vector masks

d. Brushes, fills, gradations

e. Color gamut

f. Calibration

g. Color balance and tonal range

h. Sharpening and noise

i. Extracting entourage from photos

j. Adding entourage

6. Page Layout

a. Import images

b. Backgrounds, templates, master pages

c. Margins, columns and grids

d. Text and typography

e. Composition

f. Output


	Digital tools in the context of architectural practice.  Basic 3D modeling and image manipulation.  Presentation layout and output.

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




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering   Grade Level: 13 1st SEM.
Program: Architecture

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: Architectural/Structural Engineering     Grade Level: 13 2nd SEM.
Program: Architecture

Course Title: Math of Drafting                                 TOPS: 953                 School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.
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

B. Multiplication

C. Division

D. Scientific notation

E. Powers

F. Roots

G. Feet to inches

H. Inches to feet

I. Decimals to fractions

4.
Multiplication and division of polynomials

A. With exponents

B. Multiplication of monomials

C. Multiplication of polynomials

D. Division with exponents

E. Division

5.
Products and factoring

A. Multiplication by inspection

B. Factoring trinomials

6.
Solving equations

A. Adding and subtracting

B. Multiplication

C. Division

D. Sequence of operation

7.
Ratio and proportion

A. Quadratic formula

B. Solving equations

8.
Geometry

A. Terms

B. Lines

C. Angles

D. Polygons

E. Quadrilaterals

F. Area of a square

G. Area of a rectangle or parallelogram

H. Area of a trapezoid

I. Triangles

J. Area of triangles

K. Hero’s formula

9.
Right triangles

A. Pythagorean rule

B. Diagonal of a square

C. Diagonal of a rectangle

10. Circles

A. Basic formula

B. Radius, circumference, diameter

C. Area

D. Sectors

E. Area of a sector

F. Arc length

G. Ring area

H. Ellipse area

11. Volume

A. Rectangular Prism

B. Triangular prism

C. Cylinder

D. Pyramid

E. Cone

F. 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: Bldg. Engineering and Design   Career Pathway: Architectural/Structural Engineering   Grade: 13 2nd SEM.

Program: Architecture

Course Title:  Technical Report Writing               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: Architectural/Structural Engineering     Grade Level: 13 2nd SEM.
Program: Architecture

Course Title: Architectural Design/Visualization 2         TOPS: 953.1      School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Use drawing systems to represent three dimensional objects on two dimensional surfaces.

2. Draw shade and shadow for objects.

3. Construct reflections in drawings.

4. Properly use color, its properties and relationships.

5. Select and correctly use drawing media.

6. Create a composite presentation that includes a series of drawings that describes a proposed design solution.

7. Construct a study model.

8. Complete a set of multi-view drawings that communicates a design developed through a model.

Expanded Description of Content and Methods:

1.  Color

a. Color wheel

b. Primary, secondary, tertiary

c. Color schemes

d. Hue, value, chroma

e. Shade, tint, tone

2.  Media

a. Pencil

b. Pen

c. Markers

d. Pastels

e. Models

3.  Drawing Systems

a. Freehand sketching

b. Plan obliques

c. Shade and shadow

d. Reflections

4.  Means

a. Size

b. Shape

c. Surface

d. Material

e. Context

f. Number

g. Variety

5.  Relationship

a. Pattern

b. Hierarchy

c. Contrast

d. Balance

e. Proximity

f. Joined

g. Alignment

h. Repetition

i. Sequence


	Continuation of Architecture 10. Extended development of the content of Architecture 10 plus the introduction of color theory.  Principles and means for the creation of two dimensional and three dimensional organizations.

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




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering    Grade: 13 2nd SEM.

Program: Architecture

Course Title: Materials of Construction             TOPS: 953.1                       School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	Developing buildings: designing buildings, building systems, building constraints and design professional.

Foundations: foundations loads, foundation soils, foundation types, and water proof & drainage.

Wood: lumber, wood treatment, manufactured  building components, and wood construction)

Heavy timber frame: heavy timber, combustible heavy timber, and long spans/codes.

Wood-light framing: platform frame, light frame foundation, and frame construction.

Exterior finishes: roofing, doors/windows, siding, and painting.

Interior finishes: insulation, wall & ceiling finishes, millwork & finish carpentry and flooring.

Masonry: brick, stone, concrete block, and load bearing masonry.

Steel frame: steel framing, steel details, and long span & fire proofing.

Concrete: types of cement, making & placing, form work, reinforcing, and pre-stressing & post tensioning.

Concrete and site casting: casting, walls, and framing.

Roofing: flat and pitched.

Glass: glazing and energy.

Interiors: sequences, types of walls, framed partitions, ceiling finishes, and wall finishes.
	Materials used in the construction of buildings including their applications and limitations. Construction systems and processes.

 3 units, 3 lecture hours.18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design    Career Pathway: Architectural/Structural Engineering    Grade Level: 13 2nd SEM. 
Program: Architecture

Course Title: Architectural Practice 2                TOPS: 953.1                   School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Complete minimal contract documents for a light commercial building.

2. Properly select and detail concrete block, engineered joists, engineered beams, steel columns & beams, storefront and metal doors.

3. Apply the correct accessibility regulations to a given project.

4. Design structural roof members based on the engineering characteristics of the selected material.

5. Complete a floor plan using CAD Software.

Expanded Description of Content and Methods:

A. Concrete Block

1. History

2. Size and shapes

3. How to dimension concrete block

B. Trus-Joist Framing Systems

1. Trus-Joists

2. How to size

3. Connection details

C. Glu-laminated Beams

1. What is a glu-lam beam

2. Shapes

3. How to size from tables

D. Handicap Requirements

1. Where required

2. Pre-stressed plywood panels

E. Other Framing Systems

1. Wood joists

2. Pre-stressed plywood panels

F. Details

1. Why needed

2. Introduction to the principles of detailing

3. Footing details

4. Exterior walls

5. Roof to wall connections

6. Doors

7. Windows

8. Stairs

9. Structural connections

G. Computer Drafting

1. Plans

2. Details

3. Notes


	Continuation of Architecture 12. Further development of drafting practices and contract documents. Emphasis on light commercial materials and construction. Computer-aided drafting in commercial architectural applications.

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

Description





CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design    Career Pathway: Architectural/Structural Engineering   Grade Level: 13 2nd SEM.
Program: Architecture

Course Title: Architecture CAD 1                       TOPS: 953.1             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Draw a complete floor plan using a specified CAD program.

2. Draw exterior elevations and sections using a specified CAD program.

3. Draw structural plans using a specified CAD program.

4. Create blocks, wblocks, and xrefs and know the differences between each.

5. Create and use components.

6. Create and apply new materials and existing styles.

7. Model organic forms.

8. Model terrain and slopes.

9. Apply camera effects to images.

10. Add reflections to images.
Expanded Description of Content and Methods:

1. Computer Aided Drafting

a. Floor plan

b. Elevations

c. Structural plans

d. Electrical plan

e. Dimensioning, dimension styles

f. Sections

g. Blocks, wblocks, and xrefs

2. 3D Modeling

a. Components

b. Advanced materials

c. Presentation styles application

d. Terrain and slopes

e. Layers

f. Mesh construction/organic forms

g. Extruding along a path

h. Sections

i. Sketchup layout

3. Image Manipulation

a. Camera effects

b. Plan layout to scale

c. Tileable patterns

d. Reflection and refraction

e. Filters


	Continuation of Arch 14.  Further development of CAD and 3D modeling for architectural drawing and presentation.  Architectural plans, dimensions, blocks, and blocks.  Use of components, materials and tile able patterns.  Modeling of terrain slopes and meshes.

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




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design    Career Pathway: Architectural/Structural Engineering    Grade Level: 14 1st SEM.
Program: Architecture

Course Title: Architectural Design/Visualization 3      TOPS: 953.1             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Compare and contrast examples of an architect’s work.

2. Draw using pictorial systems to communicate quantitative and qualitative information and concepts.

3. Analyze a site and respond appropriately within the context of a design solution.

4. Analyze a simple building program and diagram its spatial and relational qualities.

5. Generate alternative conceptual solutions to a simple architectural program.

6. Complete a simple design problem through the design process, including function.

Expanded Description of Content and Methods:
1. Analysis

a. Elements

b. Context

c. Relationships

d. Spaces

e. Parti

f. Matrix

g. Diagramming

2. Organization

a. Centralized

b. Linear

c. Radial

d. Cluster

e. Grid

3. Site

a. Sun

b. View

c. Climate

d. Access

e. Topography

f. Circulation

g. Noise

4. Circulation

a. Line generated

b. Entry points

c. Vertical

d. Movement systems

e. Pedestrian

f. Vehicular

5.  Design Process

a. Program

b. Analysis

c. Synthesis

d. Selection

e. Refinement

f. Realization


	Continuation of Architecture 20. Extended development of the content of Architecture 20 plus the introduction of site and climate. Analysis and organizational concepts. Light and function as issues in architecture.

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

Description





CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering    Grade Level: 14 1st SEM.
Program: Architecture

Course Title: Building Codes                             TOPS: 953.1             School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Analyze buildings relative to zoning laws.

2. Analyze buildings for general compliance with building codes.

3. Analyze buildings for specific detailed compliance with building codes.

4. Develop an understanding of legal applications and building department functions.

Expanded Description of Content and Methods:

I. Introduction

A. Purpose

B. Type and diversity of building codes

C. History and building code adoption process

II. Governmental Organization

A. Municipal and zoning Codes

B. Building department authority and responsibility

III. Administration

A. Powers and Duties

B. Permits, fees and inspections

C. Violations and appeals

IV. Use and Occupancy

A. General classification

B. Detailed requirements

V. Heights and Areas

A. Building heights and allowable areas

B. Allowable area increases

VI. Types of Construction

A. Classification 

B. Combustible and non-combustible materials

C. Floor, wall, and ceiling-roof assemblies

VII. Means of Egress

A. General means of egress

B. Exit, exit access, and exit discharge

VIII. Soils and Foundations

A. Soils and foundations (general)

B. Retaining walls

IX. Wood

Conventional, light, wood-frame construction

X. Glass

Glass and glazing

XI. Roof

Assemblies and structures


	International building codes and local building zoning ordinances.

3 units: 3 lec hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design    Career Pathway: Architectural/Structural Engineering    Grade Level: 14 1st SEM.
Program: Architecture

Course Title: Statics and Strength of Materials      TOPS: 953.1         School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Calculate the magnitude and nature of forces in truss systems.

2. Identify and analyze different types of loads placed on structures.

3. Calculate actual and allowable stresses.

4. Calculate shear, bending moment, and deflection in beams.

5. Draw shear and moment diagrams.

6. Calculate centroid, section modulus, moment of inertia, and radius of gyration for a given cross-sectional area.

7. Select proper size wood beam for a given condition using engineering software.

8. Select proper size steel beam for a given condition using engineering software.

Expanded Description of Content and Methods:

A.    Introduction

1. Unit of measurement

2. Abbreviations

3. Symbols

B.    Forces and Stresses

1. Forces

2. Direct stresses

3. Compression/tension

4. Shear

5. Bending

6. Deformation, Hook’s Law

7. Elastic limit, yield point, ultimate strength

8. Modulus of elasticity

9. Allowable unit stresses

C.    Moments and Reactions.

1. Moments of a force

2. Laws of equilibrium

3. Moments of forces on a beam

4. Types of beams

5. Kinds of loads

6. Reactions

7. Concentrated loads

8. Distributed loads

D.    Shear and Bending Moments

1. Vertical shear

2. Shear diagrams

3. Bending moments, and bending moment diagrams

4. Relation between shear and moment diagrams

5. Negative bending moments

6. Inflection

7. Cantilever beams

8. Bending moment formulas

E.    Theory

1. Resisting moment

2. Flexure

3. Properties of sections

4. Centroids

5. Moment of Inertia

6. Section Modulus

7. Transferring Moments of Interia

8. Radius of Gyration


	Static force systems, trusses, shear, moment, and deflection.  Physical properties of materials, shear and moment diagrams, and sizing of structural members.

3 units: 3 lec hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering   Grade Level: 14 1st SEM.
Program: Architecture

Course Title: Architectural CAD 2                     TOPS: 953.1              School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Create detail libraries.

2. Create template drawings.

3. Outline and explain the need for office standards.

4. Export CAD drawings in different formats.

5. Demonstrate the link between the Autolisp programming language and customizing Autocad.

6. Create and export animated walk-throughs and fly-throughs.

7. Create a 3D model from a photo/image.

Create photorealistic and non-photorealistic images and know the advantages and limitations of each.
Expanded Description of Content and Methods:

1.   Computer Aided Drafting

A. Detail libraries

B. Templates

C. Office standards

D. Attributes

E. Model space and paper space

F. Exporting

G. Export formats

H. Autolisp

2.    Three Dimensional Modeling

A. Importing 3D models

B. Exporting 3D models

C. Reflections and water

D. Creating styles

E. Photo match

F. Walk-through and fly-through

G. Output in video format

H. Rendering engines

I.     Photorealistic vs. NPR


	Continuation of Architecture 24.  Further development of CAD and 3D modeling for architectural drawing and presentation.  Includes basic template setup, detail libraries and office standards.  Create 3d model from photo and animated walk-through.

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

Descripti




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering     Grade Level: 14 2nd SEM.
Program: Architecture

Course Title: Architectural Design/Visualization 4      TOPS: 953.1      School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Execute a variety of graphic techniques and pictorial systems to represent and communicate a design solution.

2. Identify and express the essence of a design problem within the context of an architectural program.

3. Analyze, through verbal and visual means, given information.

4. Synthesize alternative solutions to a specific problem.

5. Select and refine a solution to a specific problem.

6. Create a final composite presentation employing multi-view and perspective drawings and diagrams with annotations.

7. Design and complete an educational portfolio.

Expanded Description of Content and Methods:

1. Presentation

a. Plans

b. Sections

c. Elevations

d. 3D drawings

e. Models

2. Space

a. Form

b. Enclosure

c. Definition

d. Approach

e. Entrance

3. Function

a. Purpose

b. Utility

c. Service

d. Relationship

4. Design Process

a. Program

b. Analysis

c. Synthesis

d. Selection

e. Refinement

f. Realization

5. Portfolio

a. Types

b. Media

c. Format

d. Composition

e. As design problem


	Continuation of Architecture 30. Extended development of the content of Architecture 30 with emphasis on the design process. Projects of an architectonic nature will be completed. Development of an educational portfolio.

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




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering   Grade Level: 14 2nd SEM.
Program: Architecture

Course Title: Office Practices                TOPS: 953.1                School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Identify and compare required legal contract documents.

2. Determine proper quantities and prices for a given project.

3. Read, compare, and contrast a set of working drawings and specifications.

4. Complete and modify a construction schedule.

5. Write different types of specifications.

Expanded Description of Content and Methods:

1. Introduction

a. Overview

b. Legal consideration

2. Construction Contracts

a. Negotiated

b. Percentage

c. Cost plus percentage

d. Cost plus fee

e. AIA standard contracts

3. Estimating

a. Quantities

b. Units and unit cost

c. Overhead and profit

d. Bonding

e. Bid procedures

4. Specifications

a. Anatomy of a specification

b. Specification types

c. Boiler plate

d. Masterspec and specdata

5. Scheduling

a. Critical path method

b. Lead time

c. Float

d. Variables


	Contracts, specifications, scheduling, estimating and bid practices and procedures as they relate to architectural practice.

3 units: 3 lec hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering     Grade Level: 14 2nd SEM.
Program: Architecture

Course Title:  Timber and Steel Structures                TOPS: 953.1                   School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Size solid-sawn and engineered wood beams and prepare engineering calculations.

2. Size wood columns for axial and combined axial/bending loads, and prepare engineering calculations.

3. Size steel beams and prepare engineering calculations.

4. Size steel columns and prepare engineering calculations.

5. Calculate and design bolted connections.

6. Calculate and design welded connections.

7. Complete engineering drawings for framing plans and engineered details.

Expanded Description of Content and Methods:

1. Wood Beams

a. Structural lumber

b. Allowable stresses for structural lumber

c. Design for bending

d. Horizontal shear

e. Deflection

f. Glu-lam beams

2. Steel Beams

a. Structural shapes

b. Nomenclature

c. Allowable stresses for structural steel

d. Bending

e. Shear

f. Deflection

g. Safe load tables

h. Equivalent tabular loads

i. Dead lads/Live loads

j. Crippling of beam webs

k. Beam bearing plates

3. Wood Columns

a. Column shapes

b. Slenderness ratio

c. Effective column length

d. Column formulas

e. Design wood columns

4. Steel Columns

a. Column shapes

b. Slenderness ratio

c. Effective column length

d. Column formulas

e. Allowable column loads

f. Design Steel columns

g. Steel pipe columns

h. Structural steel tubes

5. Wood Fastenings

a. Bolts

b. Nails

c. Metal connectors

6. Bolted Connections

a. Structural bolts

b. Layout of bolted connections

c. Design of bolted connections

7. Welded Connections

a. Welded joints

b. Stresses in welds

c. Design of welded joints

d. Plug and slot welds

e. Symbols for welds


	Calculation and design of timber and steel structures.  Engineering of connections.  Completion of structural framing plans.

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

Description





CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design   Career Pathway: Architectural/Structural Engineering   Grade Level: 14 2nd SEM.
Program: Architecture

Course Title: Arch. Computer Rendering and Portfolio        TOPS: 953.1          School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Design and execute a presentation including two-dimensional drawings, three-dimensional models, and animation.

2. Analyze and determine the best means to execute a presentation.

3. Recognize and state the difference between academic and professional portfolios.

4. Select the best media to effectively present their work in a portfolio.

5. Compare and contrast the advantages and disadvantages of traditional and digital portfolios.

6. Construct a portfolio of high quality.

7. Compare, contrast, and select the best means of portfolio delivery.

Expanded Description of Content and Methods:

1. Semester project, chosen by the student, with the approval of the instructor.  Must include 2D drawings, 3D models, and animation with materials, shade/shadow and entourage.

Example:  St. Peter’s Basilica, Rome

Create a large board presentation with rendered plans, sections and elevations.  Then create a 3D model and fly around and through the model.  Perhaps add portions or subtract portions of the building during the animation.

2. Portfolio

A. Definition and Purpose

1. Portfolio Types

2. Academic

3. Professional

4. Target Audience

B. Media

1. Traditional

2. Digital

C. Work to Include

1. Drawings

2. Models

3. Digital Images

4. Built Work

5. Other

D. Formats

1. Size

2. Shape

3. Consistency

4. Text

E. Preparing the Work

1. Recording

2. Storing

3. Scanning/Reducing/Enlarging

F. Composition and Construction

1. Continuity

2. Image, Text and Integration

3. Titles, Subtitles, Text

4. Materials and Methods

G. Delivery

1. Output Types

2. Digital

3. Web-based

H. Other Items

1. Resume

2. Curriculum Vital

3. References

4. Statement of Interest
	Application of Architecture 14, 24, and 34.  Terminal course in the architectural CAD/presentation sequence.  Student will complete a comprehensive, individual project of their own interest (upon approval of instructor).  Design and completion of an educational portfolio, digital and printed.

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


CTE PROGRAM OF STUDY

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

Program: Architecture

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.

Interview with person in student’s chosen field.
	Preparing resumes, portfolios, and improving employment seeking skills.

3units; 3 lecture hours; 18weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design      Career Pathway: Architecture          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 significant historical architectural and structural projects and their effects on society. (A1.1)

2. Understand the ways in which sociocultural conditions and issues influence architectural design.  (A2.1) 

3. Use the necessary equipment for producing an architectural design and the appropriate methods and techniques for employing the equipment. (A2.3)  

4. Use freehand graphic communication skills to represent conceptual ideas, analysis, and design concepts. (A2.4)   

5. Understand the influence of community context and zoning requirements on architectural design. (A3.1)  

6. Develop a preliminary proposal for a simulated architectural design. (A3.3)  

7. Develop a binder of representative student work for presentation. (A8.1)     

8. Read and understand basic architectural and construction plans.
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, 1 year  




CTE PROGRAM OF STUDY

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

Course Title: Drafting Occupations   
  
CBEDS: #5701      


School: Secondary (sample template)

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

	1. Know significant historical architectural and structural projects and their effects on society. (A1.1)   

2. Use the necessary equipment for producing an architectural design and the appropriate methods and techniques for employing the equipment. (A2.3)  

3. Develop a preliminary building plan by using the appropriate materials.  (A4.6)  

4. Design a simple structure by using structural analysis principles. (A5.4)

5. Use CADD software to develop a preliminary architectural proposal. (A6.2)  

6. Develop, read, and understand architectural and construction plans; drawings, diagrams and specifications. ( A7.1)

7. Plan the sequence of events leading to an architectural project. (A7.3)  

8. Develop a binder of representative student work for presentation. (A8.1) 


	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, I year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design

Career Pathway: Architecture

Grade Level: 11

Course Title: Civil / Structural Drafting


CBEDS: # 5704     

School: Secondary (sample template)

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

	1. Understand the development of architectural and structural systems in relation to aesthetics, efficiency, and safety. ( A1.2) 

2. Understand the theoretical and practical effects of human and physical factors and cost analysis on the development of architectural designs. ( A2.2)   

3. Use the necessary equipment for producing an architectural design and the appropriate methods and techniques for employing the equipment. (A2.3)  

4. Use freehand graphic communication skills to represent conceptual ideas, analysis, and design concepts. (A2.4)   

5. Develop a complete set of architectural plans and drawings. (A3.4)   

6. Know the various components of structures, including lighting; heating, ventilation, and air-conditioning (HVAC); mechanical; plumbing; communication; security; and vertical transportation systems. (A4.3) 

7. Evaluate available building materials (e.g., steel and wood) by considering their properties and their effects on building form.  (A4.5) 

8. Understand structural design considerations, including load-bearing relationships of shear walls, columns and beams. (A5.3)  

9. Know various CADD programs that are commonly used in architectural design.  ( A6.1)  

10. Use CADD software to develop a preliminary architectural proposal.  (A6.2) 

11. Develop, read, and understand architectural and construction plans; drawings, diagrams and specifications. ( A7.1)  

12. Give an effective oral presentation of a portfolio. ( A8.3) 

13. Use the appropriate methods and techniques for employing all architectural and structural equipment. ( A9.1)  


	This instructional program prepares individuals to develop detailed construction drawings, topographical profiles, and related maps and specification sheets for use in the planning and construction of highways, river and harbor improvements, flood control structures, drainage structures, sanitation plants, and other structures. It includes instruction in computing the volume of excavation and fill tonnage and in preparing graphs and hauling diagrams for use in earth-moving operations. 

2 semesters, 1 year




 CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design


Career Pathway: Architecture 

Grade Level: 12

Course Title: Architecture and Structural Engineering 
CBEDS: #5571   
School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	1. Understand the development of architectural and structural systems in relation to aesthetics, efficiency, and safety. ( A1.2) 

2. Use the necessary equipment for producing an architectural design and the appropriate methods and techniques for employing the equipment. (A2.3)  
3. Use freehand graphic communication skills to represent conceptual ideas, analysis, and design concepts. (A2.4)   

4. Understand the influence of community context and zoning requirements on architectural design. (A3.1)

5. Develop a complete set of architectural plans and drawings. (A3.4)   

6. Understand the integration of architectural factors, such as soil mechanics, foundation design, engineering materials, and structure design. ( A4.1)   

7. Understand structural design considerations, including load-bearing relationships of shear walls, columns and beams. (A5.3)  

8. Know various CADD programs that are commonly used in architectural design.  ( A6.1)   

9. Estimate the materials needed for a project by reading an architectural drawing. ( A7.2) 

10. Produce a compact disc, Web site, or other digital-media portfolio.   (A8.2) 
11. Give an effective oral presentation of a portfolio. ( A8.3) 
12. Apply conventional architectural and structural processes and procedures accurately, appropriately, and safely.  (A9.2)   
	This instructional program provides learning opportunities for students interested in preparing for careers in such areas as architecture, industrial design, and civil engineering.  

2 semesters, 1 year
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