AP Computer Science A 
Course Design: 
The proposed syllabus is for a two-semester course, assuming 30 weeks are available prior to the AP exam. The course meets for four days a week three classes meet for 45-minutes, and once a week the class meets for 90 minutes. The 90 minute block is usually used for lab work. The course includes several individual programming projects assigned for one or two weeks each. The time after the AP CS Exam is devoted to a team project and enrichment activities. The course includes an optional enrichments unit on graphics and GUI, which is not required for the AP exam. 
Prerequisite: 
Introduction to Computer Science as described in the Introductory Course syllabus. Introduction to Computer Science is a semester class that introduces Java syntax, style, algorithms, classes and objects.
Course Objectives: 
• Understand the main principles of object-oriented software design and programming 

• Learn to code fluently in Java in a well-structured fashion and in good style; learn to pay attention to code clarity and documentation 

• Learn to use Java library packages and classes within the scope of the AP/A Java subset 

• Understand the concept of an algorithm; implement algorithms in Java using conditional and iterative control structures and recursion 

• Learn common searching and sorting algorithms: Sequential Search and Binary Search; Selection Sort, Insertion Sort, QuickSort and Mergesort 

• Understand arrays and the ArrayList class 

• Acquire skills in designing object-oriented software solutions to problems from various application areas 

• Learn the GridWorld Case Study and accompanying exercises and questions provided by the College Board 

• Discuss ethical and social issues related to the use of computers 

• Prepare for the A-level AP exam in computer science. 

Texts and Supplementary Materials: 
Lambert, Ken, and Martin Osborne. Fundamentals of Java: AP* Computer Science Essentials for the A & AB Exams. 3rd ed. Boston: Thomson Course Technology, 2006. 

Litvin, Maria, and Gary Litvin. Java Methods A&AB: Object-Oriented Programming and Data Structures, AP Edition, Andover, Mass.: Skylight Publishing, 2006. 

Litvin, Maria, and Roger Frank, Judy Hromcik, Gary Litvin, Dave Wittry. Be Prepared for the AP Computer Science Exam in Java, 2nd Edition, Andover, Mass.: Skylight Publishing, 2006. 

The College Board’s GridWorld Case Study Manual. 

Litvin, Maria, and Gary Litvin. 175 Multiple-Choice Questions in Java. Andover, Mass.: Skylight Publishing, 2003. 
Teukolsky, Roselyn. How to Prepare for the AP Computer Science Advanced Placement Examination., Hauppauge, NY. Barron’s Educational Series, 2003.

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

Syllabus: AP Computer Science A 2 
Auxillary materials: Java Methods Student Disk, Teacher Disk, PowerPoint slides, Test Package, Instructor’s Resources Fundamentals of Java, additional resources at http://www.skylit.com/javamethods and http://www.skylit.com/oop. The College Board’s GridWorld Teacher’s manual. 

Course Outline: 
Chapter numbers for readings and exercises refer to Java Methods A&AB, AP Edition. The labs, case studies, and projects proposed below come from Java Methods and serve only as examples of possible assignments. GRIDWORLD refers to the College Board’s GridWorld Case Study manual. 

Unit 1: Review of the Introductory Material (4 weeks) 
1. Introduction to Computer Science(Week 1; duration 1 week)


An introduction to the hardware and software components of a computer system. Students work with a program called Scratch to get familiar with creating programs from scratch. Discussion of the components of a computer system, languages, and networks.

Lab: Scratch program
Summer work: Research paper on the evolution of computer languages, the responsible use of technology, and the components of a computer system and the roles of these systems. This will be presented and discussed the first week of the class.
2. Review of Java syntax and style (Weeks 2; duration 1 weeks) 
Import statements and library classes. Comments. Indentation and braces. Primitive data types. Declaring fields and local variables. Arithmetic operators. Boolean expressions, relational and logical operators. enum data types.  
Reading and exercises: Chapters 5-7, Appendix A., 

Additional Resources : Unit 1 Fundamentals of Java, Chapter  3
Labs: Exercises and/or free-response questions from the Test Package for chapters 5-7. 

3. Review of Algorithms (Week 3; duration 1 week) 
Algorithms using iterations and recursion. 

Reading and exercises: Chapters 4 and 8. 
Additional Resources : Unit 1 Fundamentals of Java, Chapters  4 and 6
Labs: Exercises and/or free-response questions from the Test Package for chapters 4 and 8. 

4. Review of classes and objects (Week 4; duration 1 week) 
Classes and objects. Fields, constructors and methods. An introduction to inheritance. First Steps case study review. 

Reading and exercises: Chapter 3. 
Additional Resources : Unit 1 Fundamentals of Java, Chapter  5
Lab: Student and Fraction Class. Fundamentals of Java Projects 5-1and 5-3.
Unit 2: Classes, Class hierarchies, GridWorld (7 weeks) 
5. Strings (Week 5; duration 1 week) 
String objects. Literal strings. Immutability. String methods. Converting strings into numbers and numbers into strings. The Character class and its methods. 

Reading and exercises: Chapter 10. 

Lab: Reverse Word and Palindrome Lab.. 

6. An introduction to GridWorld (Week 6; duration 1 week) 
The GridWorld narrative. An overview of the classes and objects involved. Role-play exercise. 

Reading and exercises: GridWorld Chapters 1 and 2. 

Lab: Set up an GridWorld project and run GridWorld programs. 

Lab: Small modifications to the Critter Class

7. Details of defining classes and using objects (Weeks 7-8; duration 2 weeks) 
Public and private fields and methods. Constructors and the new operator. References to objects. Calling methods and accessing fields. Passing parameters to constructors and methods. return statement. Overloaded methods. Static fields and methods. GRIDWORLD continued. 

Reading and exercises: Chapter 9; GridWorld Chapter 3. 

Lab: Snack Bar. 

Lab: GridWorld exercises for Chapter 3. 

8. Class hierarchies, abstract classes, and interfaces (Weeks 9-11; duration 3 weeks) 
Class hierarchies. Polymorphism. Abstract classes. Invoking superclass’s constructors and calling superclass’s methods. Case Study: Dance Studio. Interfaces. 

Reading and exercises: Chapter 11, GridWorld Chapter 3 continued and Chapter 4. 

Lab: Dance Studio. 

Lab: Past free-response questions on class hierarchies and polymorphism. 

Lab: Creating specialized subclasses of Critter (GridWorld Chapter 4, past free-response questions, Internet resources). 
Unit 3: Arrays, ArrayLists, searching and sorting (9 weeks) 
9. Arrays (Week 12; duration 1 week) 
One-dimensional arrays. Arrays as objects. Declaring and initializing. Indices. Length. IndexOutOfBoundsException. 

Reading and exercises: Sections 12.1-12.3. 

Lab: Fortune Teller (Section 12.3). 

10. ArrayLists. Array and ArrayList algorithms (Weeks 13-14; duration 2 weeks) 
List interface. ArrayList’s constructors and methods. Traversals and the “for each” loop. Finding the largest and the smallest element. Inserting and removing elements. ArrayLists in GRIDWORLD. 

Reading and exercises: Sections 12.4-12.9, GridWorld Chapter 4. 
Additional Resources: Fundamentals of Java Chapter 11
Lab: Card Games
Lab: Past free-response questions on arrays and ArrayList. 

Lab: GridWorld Chapter 4 exercises. 

11. Two-dimensional arrays (Optional; Weeks 15-16; duration 2 weeks) Declaring 2-D arrays. Indices. Accessing the number of rows and columns. Traversals. Reading and exercises: Sections 12.10-12.11.
 Lab: Chomp (Section 12.11).
12. Recursion (Week 17, duration 1 weeks) Recursion used in basic algorithms, and to be later discussed in Sorting.
Resources: Chapter 12 in Fundamentals of Java.

Lab: Project 12-2 in Fundamentals of Java
13. Searching and Sorting (Weeks 18-20; duration 3 weeks) Comparing objects. The equals method and the Comparable interface. Sequential and Binary Search. Selection Sort, Insertion Sort, QuickSort, and Mergesort. The java.util.Random class. Reading and exercises: Chapter 13. Lab: Chapter 13 exercises (e.g., 13-4, 13-9). 
Lab: Keeping Things in order (Section 13.4). 
Lab: Benchmarks (Section 13.9). 

14. Advanced Programming Structures (Week 21)
Review of the algorithms presented in Unit 3. Students will be working on labs that enforce the algorithms of unit 3 and require them to develop and select appropriate algorithms and data structures to solve problems. Topics that appear in Unit 3 include: Arrays, ArrayLists, sorting algorithms, and recursion.
Lab: Tower of Hanoi, Monopoly Game, Bank Project
Unit 4: Review (9 weeks) 
15. GridWorld review (Weeks 22-24; duration 3 weeks) Review of the GridWorld classes and objects and their interactions. Modifications and exercises. Reading and exercises: GridWorld Chapters 1-4; Be Prepared Chapter 7. Labs: Case Study Enhancements (from suggested exercises and GridWorld resources on the Internet). Lab: Past GridWorld free-response questions.

16. Free Response Review (Weeks 25-27, duration 3 weeks)
Review of free response questions from previous exams. 


Resources: AP College Board free response questions available online
17. Review and Practice for the Exam (Weeks 28-30; duration 3 weeks) 
Reading: Be Prepared Chapters 1-5; Be Prepared Chapter 8, Be Prepared practice exams, 175 Multiple-Choice Questions in Java. 

Barron’s How to prepare for the AP Computer Science AP Exam.
18. Practice Tests (Week 31: Duration 1 week)


Administration of a practice exam, and then students will receive a score on the exam. Go over any final review questions. 
Unit 6: After the AP Exam (Duration varies) 
Students will work on a project decide upon by the teacher and the class. Past projects usually incorporate assistive technology or real world applications.
The following are some of the projects:

Design a program for the students in our special needs program, and have them test it out.

Design a program to sort juniors for different career day speakers.
Program Lego Robots using Java.

These weeks also include speakers that will come in and discuss computer careers,  technology, future technology, and the implications of technology.

