	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Building Trades and Construction

	
	Career Pathway:
	Engineering and Heavy Construction

	
	Program:
	Electrical Systems Technology at the Community College

	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
	
	Wood Tech.
	
	Occupations requiring a high school diploma or equivalent

	
	8
	
	
	
	
	
	
	Beg. Computers
	
	

	
	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 Building Trades and Construction Level 1

(CBEDS #5535)


	
	
	
	Laborer

	
	
	
	
	
	
	
	Construction Helper

	
	
	
	
	
	
	
	Apprenticeship Program

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

	
	10
	
	   Exploring Building Trades and Construction Level 2

(CBEDS #5536)
	
	Architecture
	
	

	
	
	
	
	
	
	
	Entry Service Tech.

	
	
	
	
	
	
	
	Trade Salesperson

	
	
	
	Assessments, advising, or additional preparation
	
	Contractor

	
	11
	
	Introduction to Construction 

(CBEDS #5501)
	
	CAD Drafting
	
	Occupations requiring 2 year degree

	
	
	
	
	
	AP Physics
	
	

	
	
	
	
	
	
	
	 Trade Specific Technician

	
	
	
	Assessments, advising, or additional preparation
	
	Construction Supervisor

	
	12
	
	         Engineering and Heavy Construction 

(CBEDS #5533)
	
	Pre-Calculus
	
	Heavy Const. Journeyman

	
	
	
	
	
	Calculus
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Manufacturing Engineer

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

	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
	
	Building Trades Instr.

	
	
	
	Technical Computer Applications
	Lab Safety Practices
	
	Engineer

	
	
	
	Direct Current
	Digital Concepts
	
	Networking Technician

	
	
	
	Alternating Current
	Facility Automation
	
	

	
	
	
	Integrated Devices
	Voice & Data Cabling
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	
	National Electrical Code
	
	

	
	
	
	
	
	
	

	
	14
	
	SCADA Systems
	Preparing for Employment
	
	Contractor License

	
	
	
	Analog Communications
	Wiring Methods
	
	Union Membership

	
	
	
	Digital Communications
	Motor Control
	
	Bldg. Inspector License

	
	
	
	Programmable Logic Controllers
	Industrial Electronics
	
	Industry Specific License (electrician, etc)

	
	
	
	
	Instrumentation Electronic Technology
	
	BICSI (Bldg. Industry Consulting Service International)

	
	
	
	
	
	
	

	
	15
	Suggested Majors:
	Electrical, Civil, or Structural Engineering
	
	

	
	
	
	Industrial Technology
	
	

	
	16
	
	Construction Management
	
	

	
	
	
	CTE Instructor
	
	


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction       Career Pathway: Engineering/Heavy Construction       Grade Level: 13 1st SEM.

Program: Electrical Systems Technology

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: Building Trades/Construction      Career Pathway: Engineering/Heavy Construction        Grade Level: 13 1st Sem.

Program: Electrical Systems Technology

Course Title: Direct Current                    TOPS: 934                  School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Introduction

2. Electronic theory

3. Basic components of the electrical circuit

4. Moving electrons

5. Definitions of circuit components

6. Reading voltage

7. Reading current

8. Learning current circuit evaluation software

9. Rules for series circuit: voltage, current, & resistance

10. Ohm’s law

11. Kirchhoff’s law

12. Calculating series circuit values

13. Power

14. Resistor color code

15. Using circuit software to evaluate series circuits

16. Parallel circuit rules: voltage, current, & resistance

17. Calculating parallel circuit values

18. Using circuit software to evaluate parallel circuits

19. Solving series-parallel circuits

20. Using circuit software to evaluate series-parallel circuits

21. Networks: definition & solving techniques

22. Superposition

23. Thevenin and Norton equivalent circuits

24. Using circuit software to evaluate complex circuit designs


	Fundamental principles and applications of direct current circuits. Emphasis on properties of conductors, insulators, and basic components and circuit theory.

3 units: 3 lec hrs & 1 lab hr. 18 weeks.


 CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction     Grade Level: 13 1st Sem.

Program: Electrical Systems Technology
Course Title: Alternating Current                TOPS: 934                School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Calculator Review

II. Basic Definitions

A. Electricity

B. Voltage

C. Current

D. Resistance

E. Electric Circuit

1.
Series

2.
Parallel

3.
Series-Parallel

III.
Ohm’s Law

IV.
Kirchhoff’s Laws

V.
Electrical Calculations


A.
Voltage


B.
Current


C.
Resistance

VI.
Basic Electrical Measurements

A. VOM

B. DMM

C. Oscilloscope

VII.
Right Triangle Applications

VIII.
Complex Numbers

A. Forms

B. Arithmetic

IX.
Inductance

X.
Capacitance

XI.
Reactance

XII.
Impedance

XIII.
Circuit Analysis

A. Series RL, RC and RLC Circuits

B. Parallel RL, RC and RLC Circuits
C. Combination RL, RC and RLC Circuits

XIV.
Resonance Circuits

A. Series

B. Parallel


	Alternating current fundamentals including applicable laws, principles, and devices. Designed to meet the needs of industry and for more advanced electronic courses.

3 units: 2.5 lec hrs. & 1.5 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
  Career Pathway: Engineering/Heavy Construction       Grade Level: 13 1st Sem.
Program: Electrical Systems Technology
Course Title: Integrated Devices               TOPS: 934                         School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.
Demonstrate proper and safe use of laboratory test equipment.

2.
Demonstrate a comprehension of integrated devices and their application.

3.
Read and interpret electrical schematics.

4.
Recognize, analyze, and compute electrical circuit values

     Expanded Description of Content and Methods:

I. Introduction to Semiconductors

II. Bipolar Junction Transistors

III. Transistor Bias Circuits

IV. Small Signal Bipolar Amplifiers

V. Field Effect Transistors

VI. Thyristors and Optical Devices

VII. Operational Amplifiers

VIII. Transistor-Transistor Logic

IX. Oscillators and Phase Locked Loop
	Fundamentals of integrated devices and their application. Proper and safe use of laboratory test equipment.

3 units: 3 lec hrs. & 1 lab hr. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction      Grade Level: 13 2nd Sem. 

Program: Electrical Systems Technology
Course Title: Lab Safety Practices                  TOPS: 934                     School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1.
Safely and correctly use basic hand tools

2.
Safely and correctly use soldering equipment

3.
Utilize lab manuals for proper component identification

4.
Safely and properly use electrical test equipment

    Expanded Description of Content and Methods:

I. General Safety Practices

II. Electrical Safety Practices

III. Proper Use of Hand Tools

IV. Proper Use of Power Tools

V. Proper and Safe Use of Electrical Test Equipment

VI. Proper and Safe Use of Soldering Equipment


	Introduction to the proper use of hand tools and safe lab practices, component identifications, and general assembly procedures.

2 units: 1 lec hr. & 2 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction            Career Pathway: Engineering/Heavy Construction             Grade: 13 2nd Sem.

Program: Electrical Systems Technology
Course Title: Digital Concepts                TOPS: 934                          School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introductory concepts: numerical representations, digital number systems, and analog versus digital.

Number systems: number conversion, base numbering systems, and ASCII.

Logic gates and Boolean Algebra: truth tables, logic gates (TTL technology), logic states, logic circuit expressions, Boolean Algebra, and DeMorgan theorem.

Combinational logic: sum of products, K map, and parity bit & error detection.

Digital arithmetic: binary addition, 2’s complement, and half & full adders.

Logic circuits: decoders, encoders, multiplexers, demultiplexers and 7 segment display.

Clocked circuits: flip flops, registers, and memory devices.


	Introduction to digital systems and subcomponents. Introduction to analog vs. digital world, numbering systems, logic gates, digital transmission and communication, decoders, encoders, multiplexer and multiplexed transmission, registers  and memory devices, as well as, digital circuit design on computers.

3 units; 3 lecture hours; 1 lab hour; 18 weeks. 


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction         Grade Level: 13 2nd Sem.

Program: Electrical Systems Technology
Course Title: Facility Automation                         TOPS: 934                             School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Identify various types of systems used in commercial buildings.

2. Describe HVAC control strategies.

3. Program controllers that interface to lighting, security peripherals, and networking equipment used in commercial building automation.

4. Identify codes and agencies that govern building automation technologies.    
    Expanded Description of Content and Methods:

I.       Basic standards and practices

II.      Facility issues

III.     Cable ratings

IV.     Industry standards

V.      Telephone system

VI.      Security systems

VII.     Video systems

VIII.    Networking systems

IX.      Blueprint reading
	Facility automation fundamentals identifying various aspects of the control systems within a commercial building.

3 units: 3 lec hrs. & 1 lab hr. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction          Grade Level: 13 2nd Sem.

Program: Electrical Systems Technology
Course Title: Voice and Data Cabling                          TOPS: 934                                 School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1.
Safely and correctly use basic hand tools

2.
Become familiar with voice and data connections and media

3.
Recognize industry and worldwide standards

4.
Identify various types of physical and logical networks

    Expanded Description of Content and Methods:

I. Overview of voice and data cabling and safety

II. Networking basics

III. Signals and waves

IV. Copper media

V. Fiber-Optic media

VI. Introduction to cabling standards

VII. Structured cabling

VIII. Tools used in networking

IX. Cabling installation process

X. Cable rough-in

XI. Trim-out phase

XII. Finish phase

XIII. Customer support

XIV. The future of cabling


	
The course focuses on cabling issues related to data and voice connections and provides an understanding of the industry and its worldwide standards, types of media and cabling, physical and logical networks, as well as signal transmission.

3 units: 2.5 lec hrs. & 1.5 lab hrs. 18 weeks.



CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
  Career Pathway: Engineering/Heavy Construction              Grade Level: 13 2nd Sem.

Program: Electrical Systems Technology
Course Title: National Electrical Code Part 1                       TOPS: 934                         School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Introduction

A. Purpose

B. Electrical Faults

C. Electrical Systems
II. Definitions Part One
III. Requirements for Electrical Installations
IV. Use and Identification of Grounded Conductors
V. Branch Circuit

A. General Provisions

B. Branch Circuit Ratings

C. Required Outlets
VI. Branch Circuit, Feeder and Service Entrance Calculations

A. General

B. Feeders and Services

C. Optional Calculations
VII. Services

A. General

B. Overhead Services

C. Underground Services

D. Service Equipment

E. Disconnecting Means

F. Overcurrent Protection
VIII. Overcurrent Protection

A. General

B. Location

C. Enclosures

D. Disconnecting and Guarding

E. Fuses

F. Circuit Breakers
IX. Grounding Part 1

A. General

B. Circuit and System Grounding

X.        Wiring Methods Part 1

XI.       Conductors for General Wiring Part 1
	                          Application of all rules for engineering, designing, installing, maintaining, and inspecting electrical systems.  Designed for newcomers and professionals seeking preparation for obtaining additional certifications or further knowledge.  Branch circuits, electrical services, over current protection and grounding Part I.

3 units: 3 lec hrs. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction     Grade Level: 14 1st Sem.
Program: Electrical Systems Technology
Course Title: SCADA Systems                                     TOPS: 934                     School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1.
Demonstrate a basic understanding of control systems and data acquisition.

2. 
Demonstrate the ability to comprehend terminology used in control systems.

3.
Demonstrate an understanding of hardware used in data acquisition.

     Expanded Description of Content and Methods:

1. Demonstrate a basic understanding of control systems.

2. Identify and interpret terminology used in control systems.

3. Describe the functions of types of hardware and architecture used in control systems.

4. Install and setup PC hardware to perform data acquisition.

5. Work with National Instruments LABVIEW, and industry leading data acquisition software, to acquire real-time data.


	                      Principles and application of SCADA.  Aspects of the data acquisition system from specification and application.  Gives a solid understanding of interfacing a PC to real world measurement devices.


2 units: 2 lec hrs. & 1 lab hr. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction           Career Pathway: Engineering/Heavy Construction         Grade: 14 1st SEM.

Program: Electrical Systems Technology
Course Title: Analog Communications                      TOPS: 934                              School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to communications.

Communication channel characteristics.

Modulation.

Analog communication and multiplexing. 

Communications, media and problems.

Communications systems requirements.

Properly and safely use communication test equipment.

Establish proper trouble shooting techniques and procedures for communication components.

Demonstrate a comprehension of the basic operation of communication systems for analog signals.


	Analog modulation techniques and the frequency spectrum.

3 units; 3 lecture hours; 1 lab hour; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction            Career Pathway: Engineering/Heavy Construction              Grade: 14 1st SEM.

Program: Electrical Systems Technology
Course Title: Digital Communications                       TOPS: 934                       School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to digital communications.

Communication channel characteristics.

Digital communication and multiplexing.

Modems.

Fiber optics.

Properly and safely use communication test equipment.

Establish proper trouble shooting techniques and procedures for communication components.

Demonstrate a comprehension of the basic operation of communication systems for digital signals.

Install modems to various devices.


	Digital multiplexing, modems and fiber optics.

3 units; 3 lecture hours; 1 lab hour; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction      Grade Level: 14 1st Sem.
Program: Electrical Systems Technology
Course Title: Programmable Logic Controllers             TOPS: 934                             School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Introduction

A. Materials needed

B. Lab orientation

II. Programmable Logic Controller

A. Major components of a PLC

B. Advantages of PLCs

C. Disadvantages of PLCs

D. Installation of PLCs

III. Basics of Ladder Logic

A. Writing a basic ladder logic program

B. Examine on contacts

C. Examine off contacts

D. Output coils

E. Sealing contacts

F. Latch coils

G. Symbols for ladder logic and relay logic

IV. Control Theory and Logic

A. Basic electrical symbols

B. Basic overall capabilities of a PLC

V. Input and Output Devices

A. Discrete input and output devices

B. Analog input and output devices

VI. Timers and Counter Commands

A. Timer commands, applications and format

B. Counter commands, applications and format

VII. PLC Interfaces

A. Hand-held interface modules

B. PC to PLC interfaces

1. Software

2. Communication parameters

VIII. PLC Ladder Logic Program Execution

A. Organization and sequence of program execution

B. Memory allocation

IX. Programmable Logic Controller

A. Major components of a PLC

B. Advantages of PLCs

C. Disadvantages of PLCs

D. Installation of PLCs

X. Basics of Ladder Logic

A. Writing a basic ladder logic program

B. Examine on contacts

C. Examine off contacts

D. Output coils

E. Sealing contacts

F. Latch coils

G. Symbols for ladder logic and relay logic

XI. Control Theory and Logic

A. Basic electrical symbols

B. Basic overall capabilities of a PLC

XII. Input and Output Devices

A. Discrete input and output devices

B. Analog input and output devices

XIII. Timers and Counter Commands

A. Timer commands, applications and format

B. Counter commands, applications and format

XIV. PLC Interfaces

A. Hand-held interface modules

B. PC to PLC interfaces

1.    Software

2.    Communication parameters

	Programmable controllers, basic programming of programmable logic controllers, and input/output device interfacing.

3 units: 3 lec hrs & 1 lab hr. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction         Career Pathway: Engineering/Heavy Construction         Grade Level: 14 2nd SEM.

Program: Electrical Systems Technology
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: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction          Grade Level: 14 2nd Sem.

Program: Electrical Systems Technology
Course Title: Wiring Methods                        TOPS: 934                                        School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Electrical Systems

A. Single Phase Systems

B. Poly Phase Systems

II. Basic Definitions

III. NEMA Ratings

IV. Requirements for Electrical Installations

V. Use and Identification of Grounded Conductors

VI. Wiring Methods

VII. Conductors for General Wiring

VIII. Outlet, Device, Pull and Junction Boxes

IX. Auxiliary Gutters and Wireways

X. Switching Principles

A. Types of Switches

B. Conductor Identification and Use

XI. Nonmetallic Sheathed Cable

XII. Electrical Metallic Tubing

XIII. Rigid Metal Conduit

XIV. Flexible Metal Conduit

XV. Calculations

A. Ampacity

B. Conduit Fill

C. Gutter Fill

D. Voltage Drop

E. Equipment Grounding Conductor Size

XVI.
Conduit Bending


	                          Introduction and application of electrical wiring methods as recognized by the National Electrical Code.  Includes wiring methods and procedures for residential, commercial and industrial applications.  Major emphasis will be placed upon electrical safety as applied to electrical power systems.
3 units: 2.5 lec hrs. & 1.5 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction           Grade Level: 14 2nd Sem.

Program: Electrical Systems Technology
Course Title: Motor Controls                                       TOPS: 934                                       School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Motor Fundamentals

A. Definitions’

B. Basic Principles

II. Motor Operation and Characteristics

A. Starting Methods and Characteristics

B. Running Characteristics

C. Stopping Methods and Characteristics

III. Motor Faults

IV. Electrical Definitions

A. Voltage

B. Current

C. Resistance

D. Impedance

V. Motor Types

A. Single Phase

B. Three Phase

VI. Typical Electrical Systems

A. Single phase 120/240 Three Wire

B. Three Phase WYE

C. Three Phase DELTA

VII. Motor Calculations

A. LRC

B. FLA

C. Conductor Sizes

D. Overload Sizes

E. Short Circuit and Ground Fault Protection

F. Motor Starters

G. Disconnecting Means

VIII. Control Theory and Principles

A. Two Wire Control

B. Three Wire Control

IX. Control Logic

A. AND

B. Or

C. NOT

D. NOR

E. NAND

F. MEMORY

X. Motor Inputs

XI. Motor Outputs

XII. Timing Inputs
	                      Investigation and implementation of motor control.  Emphasis on the fundamentals of motor operation, electrical systems, controls as well as the National Electrical Code.
3 units: 2.5 lec hrs. & 1.5 lab hrs. 18 weeks.



CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
Career Pathway: Engineering/Heavy Construction                Grade Level: 14 2nd Sem.
Program:  Electrical Systems Technology
Course Title: Industrial Electronics                           TOPS: 934                                            School: Fresno City College (sample template) 

	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Fundamental Definitions

II. Electrical Safety

III. Solid State Devices

A. Diodes

B. BJT’s

C. IC’s

IV. Transducers and Sensors

A. Introduction

B. Thermal

C. Optical

D. Magnetic

E. Proximity

V. Signal Control and Power Control

VI. Industrial Motors

A. Magnetic Principles

B. Industrial Motor Construction

C. Single Phase Motors

D. Three Phase Motors

VII. Industrial Electrical Systems

A. Single Phase Systems

B. Polyphase Systems

VIII. Electrical Power Control Devices

IX. Closed Loop Control

X. Industrial Process Control


	                          Application of electronic principles in the industrial environment.  Emphasis on power circuits, control circuits and electronic components.
3 units: 2.5 lec hrs. & 1.5 lab hrs. 18 weeks.



CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction
       Career Pathway: Engineering/Heavy Construction           Grade Level: 14 2nd Sem.

Program: Electrical Systems Technology
Course Title: Instrumentation Electronic Technology                    TOPS: 934                             School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I. Lab Practices

A. Proper use of test equipment

B. Safe use of electrical hand tools

C. Safe wiring practices

II. Component Identification

A. Instrument symbol identification

B. Instrumentation terminology

C. Piping and Instrument Diagram (P&ID)

III. Installation

A. Proper instrument installation

B. Proper wiring of controls

IV. Calibration

A. Calibration of instruments

B. Proper documentation and record keeping

V. Peripheral Devices

A. Input devices

B. Output devices

VI. Control Loop

A. Control loop comprehension

B. Complete system design


	                            Basic instrumentation and control concepts with application in process control systems.  Calibrating, terminology, and Piping and Instrument Diagram (P&ID) symbols as established by the Instrumentation, Systems, and Automation Society.

3 units: 3 lec hrs. & 1 lab hr. 18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Building Trades and Construction
Career Pathway: Engineering and Heavy Construction      Grade: 9th.

Course Title: Exploring Building Trades and Cont.    
CBEDS: #5535

School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

A2.0 Students understand the safe and appropriate use of hand tools common to the cabinetmaking and wood products industry: 

Maintain and care for common hand tools. (B2.2)

A3.0 Students understand the safe and appropriate use of portable power tools common to the cabinetmaking and wood products industry: 

Use portable power tools, such as circular saws, saber saws,

reciprocating saws, and straight and right-angle drills, safely 

and appropriately. (B3.1)

Understand the use of heavy equipment in engineering and

heavy construction. (B3.4)

A4.0 Students understand the safe and appropriate use of stationary power machines and equipment common to the cabinetmaking and wood products industry: 

Understand the roles in heavy construction of design

engineers, estimators, superintendents, project managers,

foremen, operators/drivers, administrators, and inspectors. (B4.6)

B5.0 Students understand the value and necessity of practicing occupational safety in the engineering and heavy construction laboratory or shop: 

Understand the importance of scaffold and ladder safety.

(B5.1) 

Understand the importance of worksite safety as it pertains to 

hazardous waste disposal and procedures for containment of 

toxic and hazardous materials. (B5.3)

B7.0 Students understand the impact of financial, technical, and environmental trends on the past and future of the construction industry: 

Understand significant historical trends in engineering and 

heavy construction technology. (B7.1)

Understand environmental regulations that influence

engineering and heavy construction projects. (B7.2) 

B8.0 Students understand career preparation and how it applies across all standards for students planning to enter and advance successfully in the engineering and heavy construction industry: 

Understand the careers that are available in the heavy 

construction industry, including careers in concrete masonry, 

ironworks, sheet metal sales and installation, plumbing, and

construction technology. (B8.1)


	Course Description

This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, and integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multi-modal, 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: Building Trades & Construction 
Career Pathway: Engineering and Heavy Construction
Grade Level: 10th

Course Title: 
Exploring Building Trades & Construction Level 2 
CBEDS: #5536     School: Secondary (sample template) 
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

B1.0 Students understand and apply measurement systems in the planning and layout process used in the engineering and heavy construction industry: 

     Identify design solutions to engineering and heavy

     construction problems. (B1.1)

     Understand the conversion of scaled blueprint measurements

      to full-size, on-site parameters. (B1.3)

A2.0 Students understand the safe and appropriate use of hand tools common to the cabinetmaking and wood products industry: 

     Use the common hand tools of the trade, such as rebar cutters,

     metal stud cutters/pliers, concrete floats/fresnoes, sheet metal

     cutters/pliers, saws, hammers, chisels, and wrenches, safely

     and appropriately. (B2.1)

A3.0 Students understand the safe and appropriate use of portable power tools common to the cabinetmaking and wood products industry: 

     Use portable power tools, such as circular saws, saber saws,

     reciprocating saws, and straight and right-angle drills, safely 

     and appropriately. (B3.1)

     Maintain and care for portable power tools and pneumatic

     tools. (B3.3)

A4.0 Students understand the safe and appropriate use of stationary power machines and equipment common to the cabinetmaking and wood products industry: 

     Understand how to plan all construction phases, including

     subcontractor schedules, clearing, rough grading, wet and dry 

     utilities, fine grading, concrete, and job closeout. (B4.3)

     Understand contract administration (e.g., invoicing vendors, 

     subcontractors), including the “draw and voucher”

     accounting/record system used in construction project

     management. (B4.5)

     Understand the roles in heavy construction of design

     engineers, estimators, superintendents, project managers,

     foremen, operators/drivers, administrators, and inspectors.

     (B4.6)

B5.0 Students understand the value and necessity of practicing occupational safety in the engineering and heavy construction laboratory or shop: 

     Know the rules and responsibilities of the various

     governmental safety agencies and their impact on engineering

     and heavy construction. (5.2)

     Understand the importance of worksite safety as it pertains to 

     hazardous waste disposal and procedures for containment of 

     toxic and hazardous materials. (B5.3)

B7.0 Students understand the impact of financial, technical, and environmental trends on the past and future of the construction industry: 

     Understand significant historical trends in engineering and 

     heavy construction technology. (B7.1)

     Understand environmental regulations that influence

     engineering and heavy construction projects. (B7.2) 

B8.0 Students understand career preparation and how it applies across all standards for students planning to enter and advance successfully in the engineering and heavy construction industry: 

     Understand the careers that are available in the heavy 

     construction industry, including careers in concrete masonry, 

     ironworks, sheet metal sales and installation, plumbing, and

     construction technology. (B8.1)

     
	Course Description

This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, and integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multi modal problem-solving techniques. Integrated content continues to focus 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: Building Trades and Construction Career Pathway: Engineering and Heavy Construction
Grade Level: 11th


Course Title: 
Introduction to Construction 

CBEDS: #5501

School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

B1.0 Students understand and apply measurement systems in the planning and layout process used in the engineering and heavy construction industry: 

     Identify design solutions to engineering and heavy

     construction problems. (B1.1)

     Understand the conversion of scaled blueprint measurements 

     to full-size, on-site parameters. (B1.3)

B4.0 Students understand project management procedures and processes as they occur in an engineering and heavy construction project:

     Know how to read, understand, and construct projects

     accurately from commercial specifications and blueprints, 

     ensuring compliance with state and local building codes.

     (B4.1) 

     Understand how to estimate the cost of supplies and materials

     for an engineering and heavy construction project. (B4.2) 

B5.0 Students understand the value and necessity of practicing occupational safety in the engineering and heavy construction laboratory or shop: 

     Know the rules and responsibilities of the various

     governmental safety agencies and their impact on engineering

     and heavy construction.(5.2) 

     Understand the importance of safety and safe work practices

     (e.g., fire safety, protective clothing) in the welding phases of

      engineering and heavy construction and the safe operation of

      heavy equipment (e.g., earth movers, bladers, bulldozers).

      (B5.4)

B6.0 Students understand the variety of building phases, systems, and techniques used in engineering and heavy construction: 

     Understand the development of building plans and schedules

     using processes common to engineering and heavy

     construction. (B6.1)

     Know the appropriate use of tools, processes, and materials in 

     architectural design, project development, and engineering and

     heavy construction (e.g., structural, electrical, mechanical, and 

     finish phases). (B6.2)


	Course Description

This instructional course deals with the tasks performed in the residential and commercial construction trades and is required for enrollment in advanced vocational and technical education courses. It comprises the study of safety, career opportunities, tools and machines, planning and design, economics, citizenship, management, applicable mathematics, blueprint reading, component nomenclature, trade vocabulary, residential and commercial construction standards, construction manufacturing standards, and specialized skills. Competencies related to each standard in the construction cluster are taught. Students' participation in the Vocational Industrial Clubs of America (VICA) is a planned and graded component in all courses in this category. 
2 semesters, 1 year 


CTE PROGRAM OF STUDY

Industry Sector: Building Trades and Construction
Career Pathway: Engineering and Heavy Construction    Grade Level: 12th
Course Title: 
Engineering and Heavy Construction 

CEDS: #5533

School:  Secondary (sample template)    

	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

B1.0 Students understand and apply measurement systems in the planning and layout process used in the engineering and heavy construction industry:

     Identify design solutions to engineering and heavy 

     construction problems. (B1.1)

     Calculate the required materials, such as soils, aggregate,

     asphalt, concrete, and pipe, for engineering and heavy 

     construction applications. (B1.2) 

     Know the use of conventional engineering and heavy

     construction mathematical functions to calculate on-site

     preparation and site development and improvement materials.

     (B1.5)

B3.0 Students understand the safe and appropriate use of portable power tools that are common to the engineering and heavy construction industry and are appropriate to the individual student’s level: 

     Use pneumatic tools, such as jack hammers, rotary hammers,

     impact wrenches, concrete tampers, framing nail guns, roofing 

     nail guns, and drills, safely and appropriately. (B3.2) 

B4.0 Students understand project management procedures and processes as they occur in an engineering and heavy construction project: 

     Know how to read, understand, and construct projects

     accurately from commercial specifications and blueprints, 

     ensuring compliance with state and local building codes.

     (B4.1) 

     Solve common construction problems (e.g., grading, drainage)

     by using commercial construction codes and building

     standards. (B4.4) 

     Understand contract administration (e.g., invoicing vendors,

     subcontractors), including the “draw and voucher” 

     accounting/record system used in construction project

     management. (B4.5) 

B5.0 Students understand the value and necessity of practicing occupational safety in the engineering and heavy construction laboratory or shop:

     Know the rules and responsibilities of the various

     governmental safety agencies and their impact on engineering

     and heavy construction. (B5.2)

     Understand the importance of safety and safe work practices

     (e.g., fire safety, protective clothing) in the welding phases of 

     engineering and heavy construction and the safe operation of

     heavy equipment (e.g., earth movers, bladers, bulldozers). 

     (B5.4)

B6.0 Students understand the variety of building phases, systems, and techniques used in engineering and heavy construction: 

     Understand the development of building plans and schedules

     using processes common to engineering and heavy 

     construction. (B6.1)

     Know the appropriate use of tools, processes, and materials in

     architectural design, project development, and engineering and       heavy construction (e.g., structural, electrical, mechanical, and finish phases). (B6.2)

	Course Description

This instructional program provides individuals with the competencies and information needed in residential and commercial construction. It comprises the study of fasteners and hardware, finishes and coatings, materials, installation techniques, laminating and bending methods, new and emerging technologies, mapping and surveying, levels and transits, foundations and floors, walls and partitions, roof systems, electrical wiring, interior and exterior finishes, floor coverings, metal construction, heating and cooling, plumbing, concrete and brick masonry, insulation, glazing, maintenance, and landscaping. Also included is the study of hoisting cranes, earth-moving equipment, ditching and trenching equipment, pump and compressor operation, plaster and trim operations, and the related mathematics, vocabulary, physical science, and management skills. Students' participation in VICA is a planned and graded component in all courses in this category. Courses in the following or similar areas of instruction should be reported under this CBEDS code: Building Maintenance; Construction; Construction Inspection; Construction Math; Ceiling Acoustics; and Landscape Construction.
2 semesters, 1 year
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