AP Computer Science A
Instructor:

Mr. Michael Blochowski

mblochowski@sfstoledo.org
419-531-1618 ext. 121

Course Description:

This course is a two-semester computer programming course designed to prepare students for the Advanced Placement A exam.  This is a computer programming course. Therefore the major emphasis in this course is on programming methodology, algorithms, and data structures. The particular programming language used will depend on the needs of the student. Those intending to take the AP Examination will study the JAVA Programming Language. Applications of computing provide the context in which these subjects are treated. Applications are used to develop student awareness of the need for particular algorithms and data structures, as well as to provide topics for programming assignments to which students can apply their knowledge. Treatments of computer systems and the social implications of computing are integrated into the course.

Prerequisite:

Introduction to Computer Science or Department Approval.

Course Objectives:

1. Understand the main principles of object-oriented software design and programming 
2. Discuss ethical and social issues related to the use of computers
3. Learn to code fluently in Java in a well-structured fashion that includes style, documentation, and code clarity 

4. Learn to use Java library packages and classes within the scope of the AP Java subset 

5. Understand the concept of an algorithm and be able to implement algorithms in Java using conditional and iterative control structures and recursion 

6. Learn common sorting and searching algorithms including Sequential and Binary search, and Selection, Insertion, and Mergesort 

7. Understand one- and two-dimensional arrays and the ArrayList class 

8. Use object-oriented approach to solving programming problems 

9. Study the GridWorld case study and accompanying exercises and questions provided by The College Board 

10. Prepare for the AP exam in computer science 

Texts and Supplementary Materials:

Litvin, Maria, and Gary Litvin. Java Methods A & AB: Object-Oriented Programming and Data Structures, AP Edition, Andover, Mass.:  Skylight Publishing, 2006.
Barnes, David J. and Michael Kolling.  Objects First with Java,  Pearson Prentice Hall, Second Edition 2005.
The College Board’s GridWorld case study.

Current magazine and Internet articles discussing ethical and social issues related to computer use.

Assessment:

Tests are given at the completion of each unit.  Quizzes are given on a regular basis, some are planned others are pop quizzes.  Computer assignments(programs) are graded using a rubric and carry the same weight as a test.  Homework is assigned on a daily basis with most assignments earning points.  
Tests are designed to closely follow the AP exam format: a combination of multiple choice type questions and a few free response type questions.  

On all graded work, an emphasis is placed on effective communication of programming concepts.  Documentation standards are used throughout the course to emphasize the importance of communication.  Group projects are given periodically throughout the course emphasizing the importance of communication amongst group members.
Quarter Grades:

Tests


35%

Homework

15%

Quizzes


15%

Computer Programs
35%

Semester Grades:

Quarter 1 or 3 

42.5%

Quarter 2 or 4

42.5%

Semester Exam

15%

Course Outline:
Unit One:  Review of the Introductory Material (4 weeks)

1.  Review of Hardware, Software and the Internet


Acceptable Use Policy, Computer History, Computer Hardware and Software, Binary and Hexadecimal Numbering Systems, Operating Systems, E-Mail, Passwords and Security, Addresses as introduction to the Internet history and structure, Law and Ethics, and Computer networks.
Reading:  Java Methods A & AB Chapter 1, http://www.computerhistory.org
Student Tasks:  Decade Assignment, Ethics paper.
2.   Introduction to Software Development


-Algorithms


-Compilers and Interpreters


-Java Virtual Machine


-IDE


-Introduction to the BlueJ compiler

-source code

-System input and output


-Programming Errors
Reading:  Java Methods A & AB Chapter 2

3.  Objects and Classes


-object


-classes


-fields


-methods


-signatures


-parameters


-type


-instance


-state


-inheritance

Reading:  Java Methods A & AB Chapter 3, Objects First with Java Chapters 1 & 2

Student Tasks:  Exercises 1.13 – 1.16 Objects First with Java
4.  Object Interaction


-object creation

-declaring fields and local variables


-abstraction


-modularization


-object diagrams


-method calls


-debugging
Reading:  Objects First with Java Chapter 3

Student Tasks:  Timer Programming project, Test over Unit One
Unit Two:  Java Syntax and Algorithms (6 weeks)

5.  Basic Algorithms – Algorithms, Data Types, Conditional Statements

-flowchart


-pseudocode


-primitive data types


-Strings


-Constants


-Scope of Variables


-Arithmetic Expressions


-Compound Assignment


-Increment Operators


-if/else


-relational operators

-logical operators


-complex comparisons


-order of operations


-short-circuit evaluation


-nested if


-switch statement


-enumerated types

Reading:  Java Methods A & AB Chapter 4-7

Student Tasks:  Selected exercises and labs from Java Methods A & AB Chapter 4-7

6.  Basic Algorithms – Iterations

-while loops


-for loops

-return and break statements

-nested loops

Reading:  Java Methods A & AB Chapter 8

Student Tasks:  Selected exercises and labs from Java Methods A & AB Chapter 8

7.  Basic Algorithms – Recursion

-Recursive algorithms
8.  Review of Object and Classes


-Public and private features of a class


-Constructors


-Accessors


-Mutators


-Parameter Passing


-return statement


-Overloaded Methods


-Static fields and methods


-Scanner Class

Reading:  Java Methods A & AB Chapter 9

Student Tasks:  Zork Game Programming Project, Test over Unit Two
Unit Three:  Collections & Collection Algorithms (6 weeks)

9.  Arrays and ArrayLists


-One-dimensional arrays


-ArrayList Class


-ArrayList constructors and methods


-Traversing

-Enhanced for loop


-Common Algorithms(Max – Min)

-Inserting and Removing Elements

-Iterators


-Casting


-Passing Arrays/ArrayLists to methods


-Anonymous objects


-Fixed vs Flexible Collections


-Two-dimensional arrays

Reading:  Java Methods A & AB Chapter 12, Objects First with Java Chapter 4
Student Tasks:  Various exercises and labs from both textbooks, Worksheets and Sample Source Code.
10.  Searching and Sorting


-Sequential vs Binary Search

-Comparing objects


-Selection Sort


-Insertion Sort


-Bubble Sort


-Mergesort


-Quicksort

Reading:  Java Methods A & AB Chapter 13

Student Tasks:  Various exercises and labs from both textbooks, Game Programming project, Test over Unit Three

Unit Four:  Classes, Class Hierarchies, and Introduction to GridWorld (4 weeks)

11.  Designing Classes

-Review Visibility modifiers introducing protected

-Literal Strings


-String Constructors and Immutability


-String Methods


-Experiment with the GridWorld GUI


-An overview of the classes and objects involved.

Reading:  Java Methods A & AB Chapters 9 & 10, Objects First with Java Chapters 6 & 7, GridWorld Part 1

Student Tasks:  Various exercises and labs from both textbooks, GridWorld Part 1 exercises and labs

12.  Class hierarchies, abstract classes, and interfaces


-Polymorphism


-Abstract classes


-Interfaces

-Superclass


-Subclass


-Wrapper classes (Integer & Double)

-Inheritance hierarchy


-Is-a relationship

Reading:  Java Methods A & AB Chapter 11

Student Tasks:  Various exercises and labs from both textbooks, Test over Unit Four.
Unit Five:  GridWorld & Review Class Design(6 weeks)

13.  GridWorld and More Inheritance

-GridWorld Chapters 2 & 3


-Static Type


-Dynamic Type


-Overriding


-Method Polymorphism


-toString()


-Protected


-Interfaces as Types


-Abstract methods


-Abstract classes


-Abstract subclasses


-Multiple inheritance

-Interfaces (Comparable & Locatable)
Reading:  Objects First with Java Chapters 9 & 10, GridWorld Parts 2 & 3
Student Tasks:  Various exercises and labs from both textbooks, GridWorld Parts 2 & 3 exercises and labs.

14.  Graphics & Files (optional)


-Text and binary files

-Streams vs. random-access


-Java I/O package


-Error exceptions


-Swing components

-Graphical layouts


-AWT


-Menus


-Content pane


-Events


-Event listeners


-Sounds and Images


-Anonymous inner classes

Reading:  Java Methods A & AB Chapters 14 - 17, Objects First with Java Chapters 10 & 11

Student Tasks:  Various exercises and labs from both textbooks.  Test over Unit Five.
Unit Six:  Complete GridWorld & AP Review(4 weeks)


-GridWorld Chapter 4


-Take simulated AP M/C Test

-Complete various free response questions
Reading:  GridWorld Part 2
Student Tasks:  GridWorld Part 4 exercises and labs.  Take Advanced Placement Test.

Unit Seven:  Final Project – Post AP Test(4 weeks)

Lab Component

Students work independently and with a partner when appropriate in the computer lab at least twice a week during class time.    Students have access to the computer lab before and after school as well as during their lunch hour.  Students often work at home to enhance their programs graphically.  
