

Dublin City Schools Business and Technology Graded Course of Study Introduction to Computer Programming




Philosophy: Introduction to Computer Programming provides an introductory study of techniques in programming utilizing Java, C++ and other languages. Topics include structure of programming, input and output, data types and structures, logical operations and loops. Projects assigned will require application of computing resources in a variety of curriculum areas. The class is designed as a programming/lecture/laboratory class with emphasis on programming/debugging. Upon completion of this course the student will have a solid background in program methodology.


Program or Course Goals: Our goal is to provide an introductory to intermediate competency in Java and other object oriented based programming languages in addition to a general understanding of Eclipse or other integrated development environments.


Grade level: 9-12


Topic

Content Statement(s)

Elaboration / Description

Computational Thinking

1. Use the basic steps in algorithmic problem-solving to design solutions (e.g., problem statement and exploration, examination of sample instances, design, implementing a solution, testing, evaluation).

2. Define an algorithm as a sequence of instructions that can be processed by a computer.

3. Evaluate ways that different algorithms may be used to solve the same problem.

4. Describe and analyze a sequence of instructions being followed (e.g., describe a character’s behavior in a video game as driven by rules and algorithms).

5. Use abstraction to decompose a problem into sub problems.

6. Understand the notion of hierarchy and abstraction in computing, including high level languages, translation, instruction

Computer Programming students have a broad understanding of computational thinking as it relates to writing computer programs
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set, and logic circuits.

7. Examine connections between elements of mathematics and computer science including binary numbers, logic, sets and functions.

8. Provide examples of interdisciplinary applications of computational thinking.

9. Use predefined functions and parameters, classes and methods to divide a complex problem into simpler parts.

10. Describe a software development process used to solve software problems (e.g., design, coding, testing, verification).

11. Explain how sequence, selection, iteration, and recursion are building blocks of algorithms.

12. Describe the relationship between binary and hexadecimal representations.

13. Describe how various types of data are stored in a computer system.

14. Critically examine classical algorithms and implements an original algorithm.

15. Evaluate algorithms by their efficiency, correctness, and clarity

16. Decompose a problem by defining new functions and classes.


Topic

Content Statement(s)

Elaboration / Description

Collaboration

1. Evaluate programs written by others for readability and use ability

2. Identify how collaboration influences the design and development of software products

3. Work in a team to design and develop a software artifact

4. Collaborate with peer using

Computer Programming students have an understanding of the importance of collaboration as it relates to programming
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collaborative practices such as pair programming, working in project teams, and participating in group active learning activities

5. Identify ways that teamwork and collaboration can support problem solving and innovation


Topic

Content Statement(s)

Elaboration / Description

Computing Practice and Programming

1. Construct a set of statements to be acted out

2. Construct a program as a set of statements to be acted out

3. Implement problem solutions in a block-based visual programming environment

4. Demonstrate an understanding of algorithms, and their practical applications

5. Implement problem solutions in a programming environment using: looping behavior, conditional statements, logic, expressions, variables, and functions

6. Use debugging and unit testing to verify programs

7. Solve problems using analysis, design and implementation techniques

8. Use libraries to facilitate programming solutions
9. Use functions and classes to decompose large scale computational problems

10. Use object oriented principles in program design

11. Describe the variety of programming languages available

12. Explain the program execution process

13. Identify different careers in computing and the interdisciplinary nature of computing in the 21 century

Computer Programming students have a broad and comprehensive understanding of the process of computing practice and programming
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14. Identify careers that use computing and technology


Topic

Content Statement(s)

Elaboration / Description

Computers and Communication Devices

1. Use standard input and output devices to successfully operate computers

2. Understand the pervasiveness of computers and computing in daily life

3. Demonstrate an understanding of concepts underlying hardware and software, and their practical applications

4. Compare various forms of input and output media

Computer Programming students have an understanding of computers use in daily life, and can identify various different computer hardware devices

Topic

Content Statement(s)

Elaboration / Description

Community Global Ethical Impacts

1. Discuss basic issues related to responsible use of technology and information, and the consequences of inappropriate use.

2. Compare appropriate and inappropriate social networking behaviors.

3. Demonstrate ethical use of modern communication media and devices

4. Identify positive social and ethical behaviors for using technology

5. Describe ethical issues that relate to computers and networks

Computer Programming students have an understanding of the ethical impact computers/computing devices have on society
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