	Industry Sector: Information Technology___ Career Pathway: Programming & Systems Development______________________ ________________________________

	Course Title
	CBEDS or

Course #
	Grade Level
	Sample Occupations

(Entry-Technical-Professional)
	Certificate/ degree/ Apprenticeship
	Industry 

Certification

	Grade 7/8
	
	
	
	
	

	Career Exploration
	4650
	7/8
	
	
	

	Grade 9-12 ( as needed)
	
	
	Entry: Data Entry Clerk, Administrative Support, Software Applications Support
	
	

	Introduction to Business
	4602
	9
	
	
	

	Computer Applications
	2450
	10
	
	
	

	Communications Technology
	4615
	11
	
	
	

	Introduction to Programming
	2451
	12
	
	
	

	Post Secondary (add as needed)
	
	
	Technical: Computer Programmer, Software Documentation Specialist, Game Programmer, Software Applications Architect
	AA Degree in Computer Science
	Microsoft Certified Solutions Engineer,  Sun-Java Developer Certificate

	Fundamentals of Programming 1
	707.10
	13
	
	
	

	Introduction to Programming with HTML
	707.10
	13
	
	
	

	Fundamentals of Programming 2
	707.10
	13
	
	
	

	Fundamentals of Programming 3
	707.10
	13
	
	
	

	Computer Fundamentals in Digital Design and Lab
	614.60
	13
	
	
	

	Game Programming
	614.20
	14
	
	
	

	Object-oriented Programming
	707.10
	14
	
	
	

	Discrete Structures
	707.10
	14
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


CTE PROGRAM OF STUDY

Industry Sector: _Information Technology____
Career Pathway: Programming and Systems Development  Grade Level:____7/8
Course Title:  _Career Exploration___________ CBEDS: __4650__________School:__________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	· Understanding the Workplace (functions of economy, influences that societal, economic, and technological changes have on employment trends and future training)  [IT 3.5]

· Self-awareness & Decision Making (goal setting, self-reflections, personalities tests)  [IT3.1]

· Career Exploration (sources of career info, details regarding occupations, transferable skills) [IT 3.1, IT 3.2]

· Workplace Skills Necessary (team working, problem solving, presentation skills, innovation, soft skills) [IT 5.0, IT 9.0]

· Career and Education Planning (identify education required for major areas of interest,  salary potential) [IT 3.2, IT 3.3]

· Job Preparation (job interview, job application) [IT 2.2W(9-10) 2.5, IT 2.2W(11-12) 2.5, IT 3.6]


	The instructional program provides individuals with exploratory experiences related to career opportunities in business at entry, technical, and professional levels.  These experiences explore careers in computer science and information processing, accounting and finance, business management, marketing, and entrepreneurship.  The program provides information about employment and the education requirements for various business occupations, interest and aptitude assessment, and career and educational planning.  The program also provides exploration in the following areas:  business and consumer concepts, business computations, computer literacy, economic concepts, and scientific and technological developments.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_9___ 

Course Title:  Introduction to Business______ CBEDS: __4602__________School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	· Demonstrate how business plays a role in providing the goods, services, jobs and benefits that society requires, including the consideration of ethics, social responsibility, and diversity. 

   [IT 7.0, IT 8.2 IT 8.3]

· Differentiate the relationship between business and the social, physical, and political environment, including the role of government in business and the economy. [IT 7.0, IT 8.2 IT 8.3]

·  Analyze the forms of a business organization and explain their advantages and disadvantages. [FAB A3.1]

·  Evaluate the interconnections between business and economics, such as money and banks, markets and prices, in the context of an ever-changing global economy and advances in technology.  [FAB 1.3Econ12.1.5]

· Distinguish the primary internal functions of a business such as marketing, production and operations, human resources, accounting, finance, budgeting, and management and construct a business plan. [MSS B2.0]

· Read, analyze, and discuss articles and periodicals dealing with business and economic topics. [IT 2.1R]

· Apply analytical, interpersonal, and communication skills through case study and group and individual projects. [IT 4.0]

·  Prepare a personal financial plan. 

·  Demonstrate how to market and promote a product or service.   [IT 10.3]

·  Demonstrate the ability to utilize computer skills to enhance effective business communications and presentations. [T 4.2, IT 4.4, IT 4.5]

· Understanding of the components of a business plan. [MSS B2.


	Introduction to Business examines the basic concepts of business and the application of economic principles to the operation of business. The course explores economic systems, global markets, ethics, entrepreneurship, management, human resources, marketing, accounting, finance, securities markets, money supply, the impact of information technology on business, and personal financial planning.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_10__ 

Course Title:  _Computer Applications _____ CBEDS: _2450___________School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	· Demonstrate word processing skills to prepare documents. [IT 4.0]

· Demonstrate presentation software skills to prepare visual support for presentations. IT 2.0 WS2.6

· Apply spreadsheet skills to expedite mathematical calculations and to create financial documents. [IT 10.4]

· Use technical skills to produce publishable materials [IT 4.2]

· Employ web search skills to obtain information.  [IT 4.4]

· Use email functions to expedite work [IT 2.5]

· Demonstrate effective work habits both individually and on a team. [IT 9.1, IT 9.3]


	This introductory course in computers is designed to acquaint the students with techniques for using computers. Students learn key entry skills in order to use word processors, mathematical or database applications, presentation software, and spreadsheets.

Students use the internet, where they learn to become proficient using search engines, e-mail, and a variety of educational resources on the internet.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_11__ 

Course Title:  __Communications Technology____ CBEDS: _4615______School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	· Demonstrate correct use of file management, including creating and managing file directories. [IT 4.5, IT 10.1, IT D4.3]

· Demonstrate word processing application knowledge by creating and formatting letters, memos, reports, newsletters, brochures, and other MS Word/Publisher documents. [IT 2.0 W1.8, 1.9, 2.4, 2.5, IT 10.1]

· Understand written business communication modes, such as email messages, differences between memos and letters, and other one-page executive summaries. [IT 2.0 W2.5]

· Demonstrate presentation application knowledge by creating, formatting, and editing presentations, including correctly designing and formatting slides, inserting charts and graphics with utilization of custom animation. [IT 2.0 W(11-12) 2.6, IT 10.1]

· Display correct use of the Internet by identifying the similarities and differences among popular browsers, utilizing search techniques with search engines and evaluating the quality of information obtained from the web. [IT 2.0 R2.6, IT10.1, IT D1.2]

· Prepare a MLA research report using proper formatting and researching techniques.[IT 2.0W1.7,2.3, IT 10.1]

· Demonstrate a basic understanding of HTML and design a web page. [IT 2.0W1.7,2.3, 10.1]

· Demonstrate the ability to utilize technical reading skills. [IT 2.0 R2.6]

· Use technical writing and communication skills to work effectively with diverse groups of people. [IT 2.2 W(9-10)2.6]

· Prepare a resume and cover letter. [IT 2.2 W(11-12) 2.5]

· Workplace Skills Necessary (team working, problem solving, presentation skills, innovation, soft skills) [IT 5.0, IT 7.0, IT 9.0]


	This instructional program prepares individuals to create business correspondence, reports, publications, and forms by using computer operating systems; word processing; desktop publishing software; presentation software, basic webpage program, hardware and peripherals.

Students use the internet, where they learn to become proficient using search engines, e-mail, and a variety of educational resources on the internet. The students will use appropriate electronic information resources to research and transmit information and operate industry-standard equipment.  




Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_12__ 

Course Title:  _Introduction to Programming_____ CBEDS: _2451_______School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Identify the hardware components of a computer system such as input devices, output devices, processing devices, storage devices, communications devices and describe the functionality of each. [IT 10.1, IT 10.6]
2. Describe the types of software used for programming development such as editors, translators/compilers, linkers, debuggers, and demonstrate operating proficiency with each type of development tool. [IT D1.3]
3. Demonstrate the techniques of using a computer system for telecommunications. [IT 10.5]
4. Describe the principles of operating systems, describe operating system interfaces, and demonstrate proficiency with using a modern operating system. [IT 10.7]
5. Describe the concepts of software engineering. [IT D3.0]
6. Design algorithms using a top-down methodology.[IT D2.3]
7. Describe forms of notation used in documenting programs and illustrating algorithms. [IT D3.3]
8. Devise algorithmic problem solutions using pseudocode, and draw structure charts and flowcharts for algorithms. [IT D3.2]
9. Design test data sets for complete program validation. [IT D5.0]
10. Demonstrate methods of external file access.[IT D4.3]
11. Demonstrate elementary language constructs and their syntax using programming languages like C++ and BASIC. [IT D2.1, IT D2.2, IT D2.3]

	This is a first course in computer programming for students with little or no programming experience. General computer literacy issues describing computer hardware, software development, operating systems, and telecommunications will be covered. Beginning problem-solving analysis, documentation, algorithm design, control structures, program coding using appropriate programming language(s), file input and output, program testing, and program maintenance will be stressed. 


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _Fundamentals of Programming_____ TOPS: __707.10____School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand the process of high-level language translation and execution. 

2. Learn the basic principles of algorithmic problem-solving, software development and programming through the use of a computer. 

3. Understand the syntax and semantics of a modern, high-level programming language. 

4. Learn the terminology of computer programming and the purpose of each phase in the software development process. 

5. Appreciate the trade-offs among alternative algorithms that solve a given problem. 

6. Learn how to detect, isolate, and correct programming errors.

7. Devise and implement algorithms that solve a given set of requirements for practical problems. 

8. Design, code, test and debug programs that implement these algorithms on a computer. 

9. Analyze, modify and create simple programs involving the fundamental programming constructs studied in the course. 

10. Apply the techniques of structured decomposition to break a program into modular parts, incorporating library routines when appropriate. 

11. Describe the concepts of scope and parameter passing methods. 

12. Compare and evaluate the efficiency and clarity of alternative algorithms that solve a given problem.


	Introduces the fundamentals of computer programming and software design. Topics include variables, data types, assignment, expressions, basic I/O, control flow, functions and parameters, scope, and data structures. Emphasizes top-down design, step-wise refinement, and an engineering approach, using a high-level language such as "C".


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _Introduction to Programming with HTML__ TOPS:__707.10______School:______________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Become aware of the uses and impact of computers in society. 

2. Understand and appreciate the user/software/hardware interface. 

3. Understand HTML organizational techniques. 

4. Understand performance analysis of advanced searching and optimization algorithms. 

5. Develop simple web pages.

6. Use the basic terms applicable to computer systems. 

7. Describe computer networks and communication via the Internet and intranets. 

8. Recite some history in the development of computers and their uses. 

9. Describe and compare the components and associated devices of computer systems. 

10. Discuss the impact of current and emerging technology on society and computer related occupations. 

11. Find online HTML resources. 

12. Incorporate hyperlinks and graphics within web pages. 

13. Implement text fields and radio buttons. 

14. Decide which application software to use in specific situations.
	A general education course dealing with how computers work, how they are used and their effects on society. Includes an introduction to web-page design using HTML.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _Fundamentals of Programming 2_____ TOPS: _707.10______School:_________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand the core concepts of Object-Oriented programming. 

2. Understand the concepts and principles of user interface design, screen layouts and event handling 

3. Understand the concepts of basic searching and sorting algorithms. 

4. Understand the basic data structures: multi-dimensional arrays, vectors, collections, tables, stacks, and queues. 

5. Understand and appreciate the concept of various forms of recursion in programming, and appreciate the difference in designing an algorithm to be recursive or iterative. 

6. Understand the principles of interfaces, class inheritance and class hierarchies.

7. Design and implement solutions to software program requirements applying the concepts of object-oriented programming. 

8. Compare and contrast object-oriented analysis and design with structured analysis and design. 

9. Implement and analyze the efficiency of searching and sorting algorithms: linear search, binary search, selection sort, insertion sort, merge sort. 
10. Design and implement graphical user interfaces using a variety of graphics class libraries that provide containers, components, layout managers and event-handlers. 

11. Design and implement recursive algorithms. 

12. Design and implement solutions to software program requirements utilizing basic data structures such as multi-dimensional arrays, vectors, elections, tables, stacks, and queues.
	A continuation of the fundamentals of programming. Topics include algorithm design and problem-solving strategies; concepts of object-oriented programming: classes, objects, encapsulation, inheritance and polymorphism. Students will develop applications using class hierarchies and abstract data types. Searching and sorting algorithms will be introduced.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _Fundamentals of Programming 3_____TOPS: __707.10__School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand the Abstract Data Types covered, including graphs, trees, linked lists, and hash tables. 

2. Understand the unique methods associated with various Abstract Data Types covered. 

3. Understand and appreciate the differences in concept and implementation between linked lists and arrays of Abstract Data Types. 

4. Understand performance analysis of advanced searching and optimization algorithms. 

5. Understand the concept of dynamic allocation.

6. Design and implement solutions to software program requirements applying the Abstract Data Types covered, including graphs, trees, linked lists, and hash tables. 

7. Design and implement depth-first, breadth-first and other types of search, hashing, iteration, and other methods associated with various Abstract Data Types covered. 

8. Compare and contrast structures composed of linked lists of ADT's with arrays of ADT's for efficiency and algorithm appropriateness. 

9. Design and implement a variety of algorithms using ADT's such as dynamic programming, backtracking, search and traversal, the greedy method, and the like. 

10. Implement algorithms requiring dynamic allocation of data structures.
	Topics include design and implementation of Abstract Data Types (ADT's); dynamic data structures such as linked lists, graphs, and trees; traversal using iterators; pointers, and dynamic allocation. Problem-solving strategies as well as design and analysis of algorithms are covered.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _Computer Fundamentals in Digital Design_____ TOPS:__614.60____School:___________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand number systems and codes 

2. Appreciate the benefits of using cplds and their programming and simulation tools. 

3. Learn digital design techniques for the solution of hardware needs using combinational logic, feedback circuits, multiplexers, plds and cplds. 

4. Analyze the internal operation of microcontrollers and develop assembly language programs that perform basic operations and control functions. 

5. Synthesize digital logic and applications of boolean algebra and state diagrams in the construction of computer circuits and systems. 


	An introduction to digital logic design emphasizing design concepts, CAD tool use, VHDL programming, and design simulations. Topics include number systems and codes; Boolean algebra, functions and minimization, VHDL programming and simulation; combinational logic circuits, control and computation circuits, feedback circuits; sequential design and finite machines, HDL chip design microcontrollers and Assembly language programming. 




Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_13__ 

Course Title:  _ Computer Fundamentals in Digital Design Lab_____ TOPS: _614.60_____School:_______________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Apply the concepts presented in Computer Fundamentals in Digital Design through hands-on exposure to logic design. 

2. Appreciate the usage of modern large-scale programmable devices as replacements for TTL devices. 

3. Understand the use of basic laboratory prototyping and testing instruments. 

4. Apply software packages for logic design, simulations and hardware programming. 

5. Apply standard engineering practices for the design and fabrication of digital systems. 

6. Perform tests to ensure proper operation of devices, circuits, and systems. 

7. Apply microcontrollers for basic control applications. 


	Hands-on laboratory designed to parallel Computer Fundamentals in Digital Design. Emphasis is on digital design and system integration. Special logic design and implementation software and circuit analysis software are used to develop logic designs, simulate performance, and program devices. HC11 Microcontroller and Assembly programming are introduced. 




Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:_14__ 

Course Title:  _Game Programming_____ TOPS: _614.20    ___________School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand the common programming components of gaming applications. 

2. Learn the basic principles of algorithmic problem-solving, software development, and programming as it applies to game development. 

3. Learn the terminology of game programming and elementary graphics theory. 

4. appreciate the trade-offs among alternative algorithms that solve a given problem. 

5. Learn how to detect, isolate, and correct programming errors in graphical applications.

6. Devise and implement algorithms that solve a given set of requirements for common graphics programming problems. 

7. Design, code, test, and debug graphical programs that implement these algorithms on a computer. 

8. Analyze, modify, and create simple video games involving the fundamental game programming theory studied in the course. 

9. Apply the techniques of structured decomposition to break a program into modular parts, incorporating library routines when appropriate. 
10. Compare and evaluate the efficiency and clarity of alternative algorithms that solve a given problem related to game programming.
	Elements of games, including theme, game play and presentation. Basic concepts of programming and how programs control the display of graphics and animation in computer games. The use of sound and artificial intelligence in computer games. Experiments with game programming.


Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:__14_ 

Course Title:  _Object-oriented Programming_____ TOPS:__707.10_____School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.  Gain a sound understanding of the basic elements of object oriented design and analysis. 

2.  Understand and explain the object-oriented principles of encapsulation, inheritance, polymorphism. 

3.  Understand and explain dynamic data structures such as linked lists, stacks and trees. 

4.  Write programs that will perform a given algorithm. 

5.  Properly use and describe the function of statements or commands from an object oriented language. 

6.  Implement and apply algorithms associated with dynamic data structures such as linked lists, stacks and trees. 

7.  Implement and apply the principles of object oriented programming such as inheritance, polymorphism and encapsulation. 


	A study of object-oriented programming including objects, classes, member functions, encapsulation, inheritance and polymorphism. Control flow, function overloading, search and sort algorithms, recursion, template classes and functions, as well as dynamic data structures are covered. Uses the C++ language. 




Industry Sector: _Information Technology___
Career Pathway: Programming & Systems Development__ Grade Level:__14_ 

Course Title:  _Discrete Structures_____ TOPS: __707.10__________School:____________________________________

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.  Learn the basic terminology of functions, relations, sets, and proof strategies. 

2.  Understand the various topics in discrete mathematics (functions, relations, sets, basic logic, counting, graphs and trees), and how they are applied to computer science. 

3.  Understand how to write efficient algorithms in computer science through the study of discrete structures. 

4.  Outline basic proofs for theorems using the techniques of proof by contradiction and mathematical induction. 

5.  Illustrate by example the basic terminology of graph theory and model problems in computer science using graphs and trees. 

6. Write pseudo-code programs that 

A. Use the pointer data type, and 
B. Use recursion. 
7. Compute permutations and combinations of a set, and interpret the meaning in the context of the particular application. 

8. Manipulate logical expressions using valid rules of symbolic propositional and predicate logic and construct formal logic proofs. 

	An introduction to the discrete structures of computing, including propositional and predicate logic, methods of proof, functions, computer arithmetic, algorithm complexity, recursion, graphs, trees, sets and relations, networks, induction, and combinatorics. 
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