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1. Course Description

· Statement:  C++ computer programming provides an introduction to problem solving and learning the C++ programming language.  Students will use problem-solving skills to create programs to solve a problem.  Students enrolled in C++ should have strong logical thinking skills as well as be able to understand story problems.  

Emphasis will be included on the following topics:  variables, constants, arithmetic operators, built-in functions and programmer-designed functions, the selection structure, the repetition structure, sequential access files and structs, arrays, sorting, searching, control breaks and classes. 

C++ computer programming is one-trimester course for .5 credit.  Students interested in pursuing a career in engineering or students interested in a career in software development, information systems, computer science, or mathematics.

Prerequisite for the course is ½ computer credit and a strong mathematical background.

· Topics covered:    Introduction to programming logic, variables and constants, selection, repetition, and sequential structures, access to files, input, and output
· Place within the program of study: 
Information Technology – Program and Software Development 
Prerequisites:  Computer Applications, Introduction to Information Technology, Algebra 1, Visual Basic (recommended)
· Length: Semester				Grade Level:  11th – 12th Grade

2. 	Instructional Philosophy

Students will complete challenging programming labs in which they will learn and demonstrate knowledge of programming skills.  High quality work is expected, and students will be given opportunity to redo work until it meets industry standards given during instruction. Classroom activities include course reading, programming labs, problem-solving activities, end of chapter questions and course quizzes and exams.  On some projects, students will work in teams but will be expected to complete individual assignments in relation to the team’s project. Assessment methods will include written exams, tests, quizzes, projects, oral and written research reports.

3. 	Core Technical Standards

Course Standards
Students will demonstrate programming as it relates to the customer needs
1.1 Students will gather data to identify customer requirements. 
1.2 Students will demonstrate knowledge of programming language concepts. 
1.3 Students will develop software requirements specification. 

Students will produce IT-based strategies and project plans to solve the problem.
2.1 Students will define scope of work for the programming project. 
2.2 Students will demonstrate knowledge and skills of working in a software development team. 

Students will demonstrate knowledge of the software development process. 
3.1 Students will demonstrate knowledge of software development methodology. 
3.2 Students will apply tools for developing software applications. 
3.3 Students will apply language specific programming tools/techniques. 

Students will create a logical design for a software application. 
4.1 Students will create design specification for a computer application. 
4.2 Students will analyze real world problems for the applicability of structured, object orientate, even driven logical design methods. 

Students will create a computer application by writing code. 
5.1 Students will demonstrate knowledge of programming language concepts. 
5.2 Students will develop an application using selected programming language. 
5.3 Students will demonstrate knowledge of basic software systems implementation. 



4. 	Major Course Projects
Major Course Outline: 
Programming 1 - Major Projects and Assignments
(These projects may change at the discretion of the instruction during the course of the semester)

Programming Careers:  Students will research computer programming careers and the colleges and majors that will help them to obtain a job as a C++ programmer.  Students will write and demonstrate their findings on the best schools and careers that are available for people that are interested in computer science and C++ programming.  

An Overview of a Microcomputer System and Programming:  Students will work with how computer hardware and software applications communicate to each other.  Students will be introduced to the evolution of computer programming languages and how programming languages have certain sets of instructions.

An Introduction to Problem Solving and the C++ Language:  Students will practice using the programmer’s way of solving problems.  Students will use IPO charts and flowcharting to design algorithms to solve problems.  Students will begin working with and evaluating the C++ language.  Lab will include labs that focus on the steps to solving problems and begin introducing the C++ language.

Variables, Constants, and Equations:  Students will have an understanding of using and naming variables for computer programs.  Lab assignments will include the usage of the correct variable data types to store information and the use of equations to solve problems.

Built-in Functions and Programmer-defined Functions:  Programs will begin introducing the use of the mathematical, void, and value-returning functions.  Using functions students will produce more powerful programs to solve problems.  

Programming Structures:  Students will build programs and demonstrate the use of selection, repetition, and sequential structures.  Project will include writing a program to demonstrate the different structures and the variety of ways in which they can be set up to solve problems.


Programming 2 - Major Projects and Assignments
(These projects may change at the discretion of the instruction during the course of the semester)

Sequential Access Files and Structs:  Students will begin working with sequential data files to write and read to while running programs.  New functions and header files will be introduced to help students to understand structs and their uses in programming.

Arrays:  Students will develop programs that will utilize reading and writing to one and parallel arrays.  Topics will also cover both character and numeric arrays.

Two-Dimensional Arrays:  Students will create and initialize two-dimensional arrays.  With the creation of two-dimensional arrays, students will understand how to store and manipulate both character and numeric data within two-dimensional arrays.

Sorting, Searching, and Control Breaks:  Students will demonstrate and understand how data can be sorted by using a variety of sorting and searching techniques.  Students will construct a program that demonstrates and compares the different sorting algorithms based on the data submitted.

Classes:  Students will use and create classes to be used inside of their programs.  Classes will be modified and enhanced to be used inside and by functions.  

Tests and Quizzes: Quizzes are given throughout the course to assess the knowledge of students.  Students will also be tested at the end of the unit.  Most assessments will consist of multiple choice, true and false, short answer and coding questions.  A midterm and final exam will be given during the course in which both are comprehensive. 


5. 	Instructional Delivery Plan 

Instructions will be delivered through a combination of lecture and demonstration.  Students will work independently and in teams, the teacher serves more as a facilitator in a lab setting.  


6.  Assessment Plan

Assessment Plan
All assignments are designed to show whether students have met the standards for the course. Any lesson questions, programming labs, quizzes, and tests that are assessed as “poor quality” will be expected to be REDONE for higher credit. 

Distribution of Grading Components 

Grades are determined by dividing the points earned by the total number of points available in the grading period. Each major project and assignment commands an approximate percentage of the total points for the grading period as follows:

	Reading Assignment/Daily Grades
	25%

	Programming Assignments
	45%

	Tests, Quizzes, and Exams
	20%

	Final Exam
	10%



Description of Grading and Quality Work
	Grade
	Scale
	Description of Work

	A
	94-100%
	Consistently demonstrates an exceptional level of quality and effort. Having all work in on time and completed to exceed expectations. Mastery in evaluating, synthesizing, and applying the knowledge and skills of information technology. 

	B
	87-93.9%
	Consistently demonstrates proficient knowledge with a good effort and quality of work. All assignments are complete and on time. Demonstrates the ability to evaluate, analyze, synthesize and apply the principles of information technology.

	C
	78-86.9%
	Demonstrates proficient knowledge and the ability to apply information technology. Work shows average effort. A few assignments may be missed or late. 

	D
	68-77.9%
	Work shows minimal effort and some assignments are late. Demonstrates a basic understanding of recalling or comprehending information technology.

	F
	Below 67.9%
	Understanding is below basic in relation to information technology. Work is of poor quality and does not meet standards or expectations. 



Extra Help 

Course Textbook
An Introduction to Programming with C++.  Diane Zak.  Course Technology 1997.  
ISBN# 0-7600-5018-x
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