	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Engineering and Design

	
	Career Pathway:
	Computer Hardware, Electrical, and Networking Engineering

	
	Program:
	Networking 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
	
	
	
	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 Level 1

CBEDS #5781​​​

	
	
	
	Bench Tech

	
	
	
	
	
	
	
	Entry Level Network Tech

	
	
	
	
	
	
	
	Sales Associate

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

	
	10
	
	Exploring Engineering & Design Level 2

CBEDS #5782
	
	
	
	

	
	
	
	
	
	
	
	Assistant Network Tech

	
	
	
	
	
	
	
	Assistant Field Tech

	
	
	
	Assessments, advising, or additional preparation
	
	Sales Supervisor

	
	11
	
	Exploring Engineering & Design Level 3

CBEDS #5749
	
	
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Network Technician

	
	
	
	Assessments, advising, or additional preparation
	
	Mid-Level Analyst

	
	12
	
	Exploring Engineering & Design Level 4

CBEDS #5749.1
	
	
	
	

	
	
	
	
	
	
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Network Administrator

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

	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
	
	Network Security Manager

	
	
	
	Computer Concepts
	Preparing for Employment
	
	

	
	
	
	Analog Communications
	Business English
	
	

	
	
	
	Digital Commincations
	Computer Operating Systems
	
	

	
	
	
	A+PC Maintenance
	Fundamentals of Networking
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	Networking Essentials
	Work Experience
	
	

	
	
	
	
	Router Theory & Technology
	
	

	
	14
	
	
	
	
	A+ (CompTIA)

	
	
	
	
	
	
	Network+

	
	
	
	
	
	
	IBEW Cert. Apprentice

	
	
	
	
	
	
	MCSE or MCP Cert.

	
	
	
	
	
	
	CCNP Cert.

	
	
	
	
	
	
	CISSCP or CISSP Cert.

	
	15
	Suggested Majors:
	Computer Engineer
	
	

	
	
	
	Electrical Engineer
	
	

	
	16
	
	Telecommunications Engineer
	
	

	
	
	
	Instructor Credential
	
	


CTE PROGRAM OF STUDY
Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st Sem.
Program: Networking
Course Title: Computer Concepts    TOPS: 0701    School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to basic computer hardware and software.

Introduction to Windows.

Learning to use the Microsoft Office Suite (Word, Excel, PowerPoint, and Access).

Learning to use the Internet and World Wide Web.

Discussion of telecommunications and networks.

Theory of computer programming languages. 
An overview of computer programming languages.

Systems analysis and design.

Learning to write Visual Basic programs.

Evaluating, selecting, and purchasing microcomputer hardware and software.

Privacy and security. 

The future of computing.
	Introduction to computers and their use. Topics include basic principles of hardware and software, application programs, systems software, telecommunications, networks, program design, the Internet, and the World Wide Web. Students will work with Windows and the Internet; word processing, spreadsheet; and data base programs; and a programming language.

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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st SEM.
Program: Networking
Course Title: Analog Communications   TOPS: 934.2   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: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st SEM.
Program: Networking
Course Title: Digital Communications   TOPS: 934.2   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: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st Sem.
Program: Networking
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: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st SEM.
Program: Networking
Course Title: A+ PC Maintenance    TOPS: 934   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to personal computers.
Motherboards, I/O cards, BUS slots, and memory.

Power supplies.

Input devices and video.

Mass storage systems.

System maintenance and diagnostics.

Properly and safely use computer test equipment.

Properly install and set up computer peripheral equipment.

Properly operate diagnostic software.

Demonstrate an understanding of the basic operation of a personal computer as a stand-alone device.

Demonstrate an understanding of the Internet to facilitate downloading manufacturer’s information upgrades.

	Skills for computer hardware support; installation, configuration, diagnosing and troubleshooting computer hardware.

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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 1st SEM.
Program: Networking

Course Title: Networking Essentials    TOPS: 934.2   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to networking: reasons for networking, define WAN, LAN, & MAN, describe protocols, and describe advantages of networking.
OSI model: define the seven layers of the OSI, identify data packets, identify source addresses, and identify destination addresses.

Network media and standards: define various types of media, define use of each media, define the advantages & disadvantages of each media type, define EMI/RRI (Electromagnetic Interference/Radio Frequency Interference), describe IEEE standards, describe UL standards, and describe EIA/TIA standards.

Network protocols: define Routing Information Protocol (RIP), define Interior Gateway Routing Protocol (IGRP), define Enhanced Interior Gateway Routing Protocol (EIGRP), and define Open Shortest Path First (OSPF).
Network Architectures: define ARCnet, define Token Ring, define Ethernet, and define wiring closet design.

Network topology: define a BUS topology, define a Star topology, and describe an Extended Star topology.

Binary IP addressing: describe the binary numbering system, InterNIC & Class A, B, & C addresses, Subnetting and describe Subnet Masks.

	Local Area Network fundamentals. First class for the CISCO CCNA Certification.

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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 2nd SEM.
Program: Networking
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.

3 units; 3 lecture hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 2nd SEM.
Program: Networking
Course Title: Business English   TOPS: 0514   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Analysis of sentence type and structure.

Comprehensive up-to date use of capitalization, punctuation, and numbers style in business communications.

Emphasis on correct business use of English grammar to include nouns, pronouns, verbs, prepositions, adjectives, adverbs, conjunctions, and interjections.

Frequent review of realistic applications of current usage and style in today’s work world.

Edit for meaning and improve for clarity sentence structure in business documents.


	Review for business use the basic mechanics of English grammar, parts of speech, sentence structure, punctuation, and capitalization.

3 units; 3 lecture hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade 13 2nd SEM.
Program: Networking
Course Title: Computer Operating Systems TOPS: 0708   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Getting started with the operating system.

Command syntax.

Working with Microsoft Windows, Linux, etc.

Managing floppy and hard drives.

Introduction of batch files.

Understanding memory, the boot process and system configuration.

Connectivity and protecting your system.

Computer system and operating system structures.

Using the Linux operating system.

Using the Microsoft Windows operating system.


	Principles of computer operating systems. A survey and comparison of the graphical user interface along with the command line interface using operating systems such as Microsoft Windows and Linux, etc.
3units; 3 lecture hours; 2 lab hours; 18weeks.


CTE PROGRAM OF STUDY
Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 2nd SEM.
Program: Networking
Course Title: Fundamentals of Networking   TOPS: 0708   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to Windows server.

Managing hardware devices.

Creating and managing users.

Implementing and managing groups.

Managing access to files.

Managing disk and data storage.

Advanced file system management.

Implementing and managing printing.

Implementing and using group policies.

Administering a server.

Monitoring server performance.

Managing and implementing backups and disaster recovery.

Administering Web Resources.
Security basics for Windows server including security templates.

Routing: overview of routers & routing, configuring network connections, and enabling routing by using routing & remote access.

Troubleshooting network connectivity.
	Fundamentals of computer network design, installation, software and communication links.

4 units; 4 lecture hours; 1 lab hour; 18 weeks.


 CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 2nd SEM.
Program: Networking
Course Title: Electrical Systems Technology Work Experience   TOPS: 948   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to occupational areas.

Preparation for work experience in occupational areas: organize time, responsibility, self-confidence, accuracy in job performance, initiative, and originality.

Work experience: on-the-job experience, work experience problems (problem identification & problem solving) and application of previously learned skills.

Improvement in communication skills and interpersonal relations.

Use of resource people from the community.

.


	Success on the job, including interpersonal, problem solving, and communication skill; office dynamics and adapting to change. Learning objectives specific to electrical systems technology. Seventy-five hours of paid employment or 60 hours of volunteer employment per semester.

1-4 units. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical, and Networking Engineering Grade: 13 2nd SEM.
Program: Networking
Course Title: Router Theory & Technology    TOPS: 999   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	OSI model: detailed examination of the Transport Layer, Physical Layer, Data Link Layer, and Network Layer.

TCP/IP: define the function of the Transmission Control Protocol/Internet Protocol and define segments, port numbers, sliding windows, datagrams, & protocol fields.

Configure IP addresses: IP classes, IP bit patterns, IP host addresses with subnets and IP broadcast addresses.

Routing: define LAN to LAN routing, define LAN to WAN routing, define routing loops, counting to infinity, split horizons, and hold-down timers.

Monitor configurations: user mode, passwords, command list, RAM/DRAM, NVRAM, Flash, and ROM.

Commands in user mode: Command List, Ping, Version, Show and Configuration.

Commands in privileged mode: Command List, Setup, CDP Neighbors, Trace, and TelNet.
	Local Area Network routers and switches including basic con figuration and protocols. Second class for the CISCO CCNA Certification.

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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical and Networking Engineering Grade: 9 

Course Title: Exploring Engineering & Design        CBEDS:  5781      School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	Students know how to communicate and interpret information clearly in industry-standard visual and written formats: (B1.0)

Understand the classification and use of various electronic components, symbols, abbreviations, and media common to electronic drawings. (B1.1)

Plans, prepares, and interprets mechanical, civil, chemical, and electrical sketches and drawings. (B1.2)

Know the current industry standards for illustration and layout. (B1.3)

Understand, organize, and complete network diagrams by using information collected from detailed drawings. (B1.4)

Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and media. (B1.5)

Prepare reports and data sheets for writing specifications. (B1.6)

Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents: (B3.0)

Analyze relationships between voltage, current, resistance, and power related to direct current (DC) circuits. (B3.1)

Understand the characteristics of alternating current (AC) and how AC is generated; the characteristics of the sine wave; the basic characteristics of AC circuits, tuned circuits, and resonant circuits; and the nature of the frequency spectrum. (B3.2)

Calculate, construct, measure, and interpret both AC and DC circuits. (B3.3)

Understand the fabrication processes and how they are applied in the electronics industry. (B3.4)

Students understand the design process and how to solve analysis and design problems: (B5.0)

Understand the steps in the design process. (B5.1)

Determine what information and principles are relevant to a problem and its analysis. (B5.2)
Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution. (B5.3)
Translate word problems into mathematical statements when appropriate. (B5.4)
Understand the process of incorporating multiple details into a single solution. B5.5 Build a prototype from plans and test it. (B5.6)
Evaluate and redesign a prototype on the basis of collected test data. (B5.7)

	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 multimodal 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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical and Networking Engineering Grade: 10 












                  
Course Title:  Exploring Engineering & Design     CBEDS: 5782          School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents: (B3.0)
Analyze relationships between voltage, current, resistance, and power related to direct current (DC) circuits. (B3.1)

Understand the characteristics of alternating current (AC) and how AC is generated; the characteristics of the sine wave; the basic characteristics of AC circuits, tuned circuits, and resonant circuits; and the nature of the frequency spectrum. (B3.2)

Understand the fabrication processes and how they are applied in the electronics industry. (B3.3)

Calculate, construct, measure, and interpret both AC and DC circuits. (B3.4)

Use appropriate electronic instruments to analyze, repair, or measure electrical and electronic systems, circuits, or components. (B3.5)

Analyze and predict the effects of circuit conditions on the basis of measurements and calculations of voltage, current, resistance, and 
power (B3.6)

Students understand computer systems and solve computer-related problems from an engineering perspective: (B4.0)

Understand how to design and assemble systems that use computer programs to interact with hardware. (B4.1)

Install and configure essential computer hardware and software components. (B4.2)

Understand the ethical issues in computer engineering. (B4.3)

Know the function and interaction of basic computer components and peripherals. (B4.4)
Understand the relationship among computer hardware, networks, and operating systems. (B4.5)

Understand the process of assembling, testing, and troubleshooting computer equipment and systems. (B4.6)
Use utility software and test equipment efficiently to diagnose and correct problems. (B4.7)

Students understand the design process and how to solve analysis and design problems: (B5.0)

Understand the steps in the design process. (B5.1)
Determine what information and principles are relevant to a problem and its analysis. B5.2
Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution. (B5.3)
Translate word problems into mathematical statements when appropriate. (B5.4)
Understand the process of incorporating multiple details into a single solution. B5.5
Build a prototype from plans and test it. (B5.7)
Evaluate and redesign a prototype on the basis of collected test data. (B5.6)

	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 multimodal 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


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical and Networking Engineering Grade: 11 












                  

Course Title:  Engineering & Design     CBEDS:  5749      School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(Reference CTE Standards)
	Course Description

	Students know how to communicate and interpret information clearly in industry standard visual and written formats: (B1.0)

Understand the classification and use of various electronic components, symbols, abbreviations, and media common to electronic drawings. (B1.1)

Plan, prepare, and interpret mechanical, civil, chemical, and electrical sketches and drawings. (B1.2)

Know the current industry standards for illustration and layout. (B1.3)

Understand, organize, and complete network diagrams by using information

collected from detailed drawings. (B1.4)

Draw flat layouts of a variety of objects by using the correct drafting tools,

techniques, and media. (B1.5)

Prepare reports and data sheets for writing specifications. (B1.6)

Students understand the telecommunications systems, such as electromagnetic, fiber optic, and digital, that apply to the transmission of data: (B2.0)

Understand how to confirm operating parameters, apply test procedures, make necessary adjustments, and assemble the components of a telecommunications system or subsystem. (B2.1)

Understand how to plan, install, and maintain copper and fiber optic cabling for telecommunications systems. (B2.2)

Test and maintain wireless communications components and systems. (B2.3)

Understand how to safely operate various data networking and telecommunications systems. (B2.4)

Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents: (B3.0)
Analyze relationships between voltage, current, resistance, and power related to direct current (DC) circuits. (B3.1)

Understand the characteristics of alternating current (AC) and how AC is generated; the characteristics of the sine wave; the basic characteristics of AC circuits, tuned circuits, and resonant circuits; and the nature of the frequency spectrum. (B3.2)

Understand the fabrication processes and how they are applied in the electronics industry. (B3.3)

Calculate, construct, measure, and interpret both AC and DC circuits. (B3.4)

Use appropriate electronic instruments to analyze, repair, or measure electrical and electronic systems, circuits, or components. (B3.5)

Analyze and predict the effects of circuit conditions on the basis of measurements and calculations of voltage, current, resistance, and power (B3.6)

Students understand computer systems and solve computer-related problems from an engineering perspective: (B4.0)

Understand how to design and assemble systems that use computer programs to interact with hardware. (B4.1)

Install and configure essential computer hardware and software components. (B4.2)

Understand the ethical issues in computer engineering. (B4.3)

Know the function and interaction of basic computer components and peripherals. (B4.4)

Understand the relationship among computer hardware, networks, and operating systems. (B4.5)

Understand the process of assembling, testing, and troubleshooting computer equipment and systems. (B4.6)

Use utility software and test equipment efficiently to diagnose and correct problems. (B4.7)

Students understand the design process and how to solve analysis and design problems: (B5.0)
Understand the steps in the design process. (B5.1) 

Determine what information and principles are relevant to a problem and its analysis. (B5.2)

Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution. (B5.3)

Translate word problems into mathematical statements when appropriate. (B5.4)

Understand the process of incorporating multiple details into a single solution. (B5.5)

Build a prototype from plans and test it. (B5.7)

Evaluate and redesign a prototype on the basis of collected test data. (B5.6

Understand the use of specialized test equipment such as Oscilloscopes, digital frequency generators, transmission and reception test instruments

.

Understand internet protocols such as TCP/IP, UDP, in an introductory environment.

Understand Internet Protocol Version 4 and Version 6, and reasons for their adoption and application in a network context.

Students understand the principles of data systems networking (e.g., design, configuration, topology, and implementation): (B6.0)

Understand the terminology used in the design, assembly, configuration, and

implementation of data systems networks. (B6.1)

Know the fundamental elements of the major networking models established by the industry standards of recognized organizations (e.g., the Open System Interconnect [OSI] or transmission-control/Internet protocol [TCP/IP] models). (B6.2)

Know how data are carried through the most common network media. (B6.3)

Understand the composition and function of the various networks, including

local area networks (LANs), medium area networks (MANs), and wide area

networks (WANs). (B6.4)


	This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about applied communication concepts, transportation, energy, production, biotechnology, and integrated technology systems. Processes related to the Engineering and Design concepts, comprised of computer systems, software, and relevant intercommunication processes, concepts, and technological tools will be studied. Students continue to develop critical thinking skills through a variety of multimodal problem-solving techniques. Integrated content continues to focus on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology. Applications specific to networked computer systems become a more central focus in this course. Business and scientific uses of these components of the discipline represented become more significant and provide students with the basis for making wise academic and career choices.
Note: 
Red = additions

Blue indicates possible unnecessary and redundant info.



CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Career Pathway: Computer Hardware, Electrical and Networking Engineering Grade: 12 












                  

Course Title:  Engineering & Design         CBEDS: 5749.1            School:  Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	Students understand computer systems and solve computer-related problems from an engineering perspective: (B4.0

Understand how to design and assemble systems that use computer programs to interact with hardware. (B4.1)

Install and configure essential computer hardware and software components. (B4.2)

Understand the ethical issues in computer engineering. (B4.3)

Know the function and interaction of basic computer components and peripherals. (B4.4)

Understand the relationship among computer hardware, networks, and operating systems. (B4.5)

Understand the process of assembling, testing, and troubleshooting computer equipment and systems. (B4.6)

Use utility software and test equipment efficiently to diagnose and correct problems. (B4.7)

Students understand the design process and how to solve analysis and design problems: (B5.0)

Understand the steps in the design process. (B5.1)

Determine what information and principles are relevant to a problem and its analysis. (B5.2)

Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution. (B5.3)

Translate word problems into mathematical statements when appropriate. (B5.4)

Understand the process of incorporating multiple details into a single solution. (B5.5)

Build a prototype from plans and test it. (B5.7) 

Evaluate and redesign a prototype on the basis of collected test data. (B5.6)

Understand the use of specialized test equipment such as Oscilloscopes, digital frequency generators, transmission and reception test instruments.

Understand internet protocols such as TCP/IP, UDP, in an introductory environment.
Understand Internet Protocol Version 4 and Version 6, and reasons for their adoption and application in a network context.
Students understand the principles of data systems networking (e.g., design, configuration, topology, and implementation): (B6.0)

Understand the terminology used in the design, assembly, configuration, and

implementation of data systems networks. (B6.1)

Know the fundamental elements of the major networking models established by the industry standards of recognized organizations (e.g., the Open System Interconnect [OSI] or transmission-control/Internet protocol [TCP/IP] models). (B6.2)

Understand the composition and function of the various networks, including

local area networks (LANs), medium area networks (MANs), and wide area

networks (WANs). (B6.4)

Students understand how to define a network security plan: (B7.0)

Know the common potential threats to networks and ways to neutralize them. (B7.1)

Know the main functions of and installation protocols for firewalls, virus detection software, and other security measures. (B7.2)

Upgrade and patch operating systems as necessary. (B7.3)

Define and configure firewalls. (B7.4)

Detect and remove virus and worm threats. (B7.5)

Use a management plan to develop an acceptable-use policy. (B7.6)

Students understand fundamental automation modules and know how to set up simple systems to complete preprogrammed tasks: (B8.0)

Use appropriate tools and technology to install equipment, assemble hardware, perform tests, collect data, analyze relationships, and display data in a simulated or modeled automated system. (B8.1

Understand the use of sensors for data collection and process correction in an automated system. (B8.2)

Understand how to program a computing device to control an automated system or process. (B8.3)

Students understand the effective use of computer and networking equipment: B9.0

Use methods and techniques for employing all computer and networking equipment appropriately. (B9.1)

Apply conventional computer and networking processes and procedures accurately, appropriately, and safely. (B9.2)

Apply the concepts of computer and networking equipment to the tools, equipment, projects, and procedures of the Computer Hardware, Electrical, and Networking Engineering Pathway. (B9.3)

Understand business concepts in the design and engineering processes.

Understand auditing and inventorying processes, intellectual property concepts as they relate to the pathway.

Use arithmetic and mathematical processes in the support of budgeting and report preparation.

	This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about applied communication concepts, transportation, energy, production, biotechnology, and integrated technology systems. Processes related to the Engineering and Design concepts, comprised of computer systems, software, and relevant intercommunication processes, concepts, and technological tools will be studied. Students continue to develop critical thinking skills through a variety of multimodal problem-solving techniques. Integrated content continues to focus on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology. Applications specific to networked computer systems become a more central focus in this course. Business and scientific uses of these components of the discipline represented become more significant and provide students with the basis for making wise academic and career choices. Student competence at this level will include all previous course work, in addition to sophisticated security concepts, accepted business processes, budgeting, inventory, and audits.

Note:
Red = additions

Blue indicates possible unnecessary and redundant info.
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