AP Computer Science A


Course Resources


Textbook
[R1]
Lewis, J., Loftus, W., & Cocking, C.  (2007). Java Software Solutions for AP Computer Science A 
(2nd ed.).  Boston:  Prentice Hall.
Case Study

College Board.  (2006).  AP GridWorld Case Study.  New York:  College Entrance Examination Board.
Study Guide

Teukolsky, R.  (Ed.).  (2006).  Barron’s AP Computer Science Levels A and AB 2007-08 (3rd ed.).  
New York:  Barron’s Educational Series.  
Websites

http://max.cs.kzoo.edu/patterns/JavaPatternLabs/AquariumLabSeries/index.shtml

http://chortle.ccsu.edu/CS151/cs151java.html

http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html

http://java.sun.com/j2se/1.5.0/docs/api/
http://manatee.cc.gt.atl.ga.us/apExam/
http:/www4.ncsu.edu/~jherkert/ethicind.html

Computer Lab
[R2]
Students will have access to computers loaded with the JCreator IDE and Java SDK 5.0 an average of four days a week.  

Units of Study

Unit 0:  
Computers and Society
[C9]

Topics:  History, Ethics, and Careers


Assignments include:  History of Computing Presentation (Students will work in teams of 3-4 to 

research the history of computer development during one of five time periods and will search for information pertaining to hardware development, software development, the history of programming languages, and biographical information on people who contributed to the advancement of computers), Ethics Project (Students will explore the Web Clearinghouse for Engineering and Computer Ethics in detail which contains ample information for the treatment of computer ethics.  Students will read thought provoking articles and papers.  Students will be introduced to professional societies focused on social responsibility.), and Career Exploration Project (Students will research two universities and answer questions about their existence of majors in the field of computing.  They will then explore two different careers in the field of computing.)

Resources:   www4.ncsu.edu/~jherkert/ethicind.html, www.bls.gov/k12/, www.prgjobs.com/, 
www.bu.edu/careers/exploration/quick-tips/computer.html,

www.usnews.com/usnews/edu/college/rankings/brief/engineering/nophd/e=nns05_brief.php,

www.usnews.com/usnews/edu/college/rankings/brief/engineering/phd/enp=s05_brief.php

Unit 1:  
Computer Systems
[C8]

Topics:  Hardware Components, Networks, Programming, Programming Languages, Binary 

Numbers


Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 1)
Unit 2:  
Objects and Primitive Data
[C3] [C4] [C5] [C6]

Topics:  String Literals, Variables and Assignment, Primitive Data Types, Arithmetic Expressions, Simple Input/Output, Enumerated Types, Creating Objects, Class Libraries (Math and Random)

Programming assignments include:  Average, Temperature Converter, Distance Formula, Quadratic Formula, Coins in Jar, Random Phone Number


Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 2)
Unit 3:  
Conditionals and Repetition

[C3] [C4] [C5]

Topics:  If-Else, If-Else, If-Else If, Boolean Expressions, Increment, Decrement, and 

Assignment Operators, While Loops, For Loops, Infinite and Nested Loops

Programming assignments include:  Leap Year, Sum of Even Integers, Character Printer, Multiplication Table, Hi-Lo Game, and Rock-Paper-Scissors Game

Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 3)
Unit 4:  
Classes and Methods

[C3] [C4] [C5] [C6]


Topics:  Anatomy of a Class, Anatomy of a Method, Method Overloading, Method Decomposition, Object Relationships


Programming assignments include:  Bank Account (Keep the Change), Box Cars Game, Card Dealer (BlackJack)


Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 4)
Unit 5:  
Arrays


[C4] [C5] [C6]


Topics:  Arrays of Objects, Searching, Sorting, Comparing Sorts, the ArrayList class


Programming assignments include:  Frequency Chart, Deck of Cards (Shuffle), Where’s the Beef

Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 6)
Unit 6: 
Classes and Methods Part II
[C3] [C4] [C5] [C6]



Topics:  Static, Exceptions, Interfaces (Comparable), Inheritance, Polymorphism


Programming assignments include:  Pig Latin Translator, Rational Class, Pet/Kennel Class, Athlete Class


Assessments include:  Test, quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 5 and 7)
Unit 7:  
Recursion
[C4] [C5] [C6]

Topics:  Recursive Thinking, Recursion in Math, Recursive Programming


Programming assignments:  Palindrome Tester, Pascal’s Triangle  


Assessments include:  Quizzes, classwork/homework checks 

Resources:  Lewis, Loftus, & Cocking (Ch 8)
Unit 8:  
AP GridWorld Case Study
[C7]

Topics:  Reading and Understanding a Program Description, Reading and Understanding Class Specifications and Relationships Among the Classes, Identifying Reusable Components, Writing Preconditions and Postconditions for New Methods, Using Debugging Techniques, and Identifying and Testing Boundary Conditions

Assignments:  Students will complete worksheets and both small and large programming assignments including extending the Critter class to create new subclasses.

Resources:
AP GridWorld Case Study (Ch 1-4)
Unit 9:  
AP Exam Preparation


Students will work through sample multiple-choice questions and free-response questions.  They will take a mock exam to simulate the experience of a real exam.

Resources:  Barron’s Study Guide, manatee.cc.gt.atl.ga.us/apExam/
Unit 10:
Final Project

Students will write a program of their choosing that will include a task they previously did not know how to do.  They will read about new functionalities on their own and decide which one(s) they’d like to teach themselves how to use.  Students will be reminded that they’ve acquired a solid knowledge base of the Java programming language and everything else can be built upon from that.
Correlation to AP Topic Outline
[C1] [C2]
I.
Object-Oriented Program Design


The overall goal for designing a piece of software (a computer program) is to correctly solve the given problem.  At the same time, this goal should encompass specifying and designing a program that is understandable, can be adapted to changing circumstances, and has the potential to be reused in whole or in part.  The design process needs to be based on a thorough understanding of the problem to be solved.


A.
Program design



1.
Read and understand a problem description, purpose, and goals.
[Unit 3]



2.
Apply data abstraction and encapsulation.
[Units 2, 4, 6]


3.
Read and understand class specifications and relationships among
[Units 4, 6]




the classes (“is-a” and “has-a” relationships).



4.
Understand and implement a given class hierarchy.
[Unit 6, 8]


5.
Identify reusable components from existing code using classes and
[Units 2, 6]



class libraries.

B.
Class design



1.
Design and implement a class.
[Units 4, 6, 8]


2.
Design an interface.
[Unit 6]


3.
Choose appropriate data representation and algorithms.
[Unit 3]


4.
Apply functional decomposition.
[Unit 4]


5.
Extend a given class using inheritance.
[Unit 6]
II.
PROGRAM IMPLEMENTATION


The overall goals of program implementation parallel those of program design.  Classes that fill common needs should be built so that they can be reused easily in other programs.  Object-oriented design is an important part of program implementation.


A.
Implementation techniques



1.
Methodology




a.
Object-oriented development
[Unit 2]



b.
Top-down development
[Unit 3]



c.
Encapsulation and information hiding
[Unit 4]



d.
Procedural abstraction
[Unit 4]

B.
Programming constructs



1.
Primitive types vs. objects
[Unit 2]


2.
Declaration





a.
Constant declarations
[Unit 2]



b.
Variable declarations
[Unit 2]



c.
Class declarations
[Unit 4]



d.
Interface declarations
[Unit 6]



e.
Method declarations
[Unit 4]



f.
Parameter declarations
[Unit 4]


3.
Console output (System.out.print/println)
[Unit 2]


4.
Control




a.
Methods
[Unit 4]



b.
Sequential
[Unit 3]



c.
Conditional
[Unit 3]



d.
Iteration
[Unit 3]



e.
Recursion
[Unit 7]

C.
Java library classes (included in the A-level AP Java Subset)
[Units 2, 5, 6]

III.
Program Analysis


The analysis of programs includes examining and testing programs to determine whether they correctly meet their specifications.  It also includes the analysis of programs or algorithms in order to understand their time and space requirements when applied to different data sets.


A.
Testing



1.
Test classes and libraries in isolation
[Unit 6]


2.
Identify boundary cases and generate appropriate test data
[Unit 6]


3.
Perform integration testing
[Unit 6]

B.
Debugging



1.
Categorize errors:  compile-time, run-time, logic
[Unit 1]



2.
Identify and correct errors
[Unit 1]


3.
Techniques:  use a debugger, add extra output statements, hand-trace code
[Unit 1]

C.
Understand and modify existing code
[Units 2-8]

D.
Extend existing code using inheritance
[Unit 6]

E.
Understand error handling



1.
Understand runtime exceptions
[Unit 6]


2.
Throw runtime exceptions
[Unit 6]

F.
Reason about programs



1.
Pre- and post-conditions
[Unit 4]


2.
Assertions
[Unit 4]

G.
Analysis of algorithms



1.
Informal comparisons of running times
[Unit 5]


2.
Exact calculation of statement execution counts
[Unit 5]

H.
Numerical representations and limits



1.
Representations of numbers in different bases
[Unit 1]


2.
Limits of finite representations (e.g., integer bounds, imprecision of 
[Units 2, 3]



floating-point representations, and round-off error

IV.
Standard Data Structures


Data structures are used to represent information within a program.  Abstraction is an important theme in the development and application of data structures.



A.
Simple data types (int, boolean, double)
[Unit 2]

B.
Classes
[Unit 2, 4]

C.
One-dimensional arrays
[Unit 5]
V.
Standard Algorithms


Standard algorithms serve as examples of good solutions to standard problems.  Many are intertwined with standard data structures.  These algorithms provide examples for analysis of program efficiency.


A.
Operations on A-level data structures previously listed



1.
Traversals
[Unit 5]


2.
Insertions
[Unit 5]


3.
Deletions
[Unit 5]

B.
Searching



1.
Sequential
[Unit 5]


2.
Binary
[Unit 5]

C.
Sorting



1.
Selection
[Unit 5]


2.
Insertion
[Unit 5]


3.
Mergesort
[Unit 5]

VI.
Computing in Context


A working knowledge of the major hardware and software components of computer systems is necessary for the study of computer science, as is the awareness of the ethical and social implications of computing systems.  These topics need not be covered in detail but should be considered throughout the course.


A.
Major hardware components



1.
Primary and secondary memory
[Unit 1]


2.
Processors
[Unit 1]


3.
Peripherals
[Unit 1]

B.
System software



1.
Language translators/compilers
[Unit 1]


2.
Virtual machines
[Unit 1]


3.
Operating systems
[Unit 0, 1]

C.
Types of systems



1.
Single-user systems
[Unit 1]


2.
Networks
[Unit 1]

D.
Responsible use of computer systems



1.
System reliability
[Unit 1]


2.
Privacy
[Unit 0]


3.
Legal issues and intellectual property
[Unit 0]


4.
Social and ethical ramifications of computer use
[Unit 0]

Curricular Requirements


C1
The teacher has read the most recent AP Computer Science Course Description, available as a free download on the AP Computer Science A Course Home Page.
C2
The course includes all of the topics listed in the “Computer Science A” column of the Topic Outline in the AP Computer Science Course Description.  

C3
The course teaches students to design and implement computer-based solutions to problems in a variety of application areas.  

C4
The course teaches students to use and implement commonly used algorithms and data structures.  

C5
The course teaches students to develop and select appropriate algorithms and data structures to solve problems.

C6
The course teaches students to code fluently in an object-oriented paradigm using the programming language Java.  The course teaches students to use standard Java library classes for the AP Java subset delineated in Appendices A and B of the AP Computer Science Course Description.  (Note:  Students who study a language other than Java in AP Computer Science must also be taught to use Java, as specified in the AP Java subset.)

C7
The course teaches students to read and understand a large program consisting of several classes and interacting objects, and enables students to read and understand the current AP Computer Science Case Study posted on AP Central.

C8
The course teaches students to identify the major hardware and software components of a computer system, their relationship to one another, and the roles of these components within the system.

C9
The course teaches students to recognize the ethical and social implications of computer use.

Resource Requirements


R1
The school ensures that each student has a college-level textbook for individual use inside and outside the classroom and has access to the AP Computer Science Case Study posted on AP Central.
R2
The school ensures that each student has individual access to a computer (i.e., one student per computer) for at least three hours a week for conducting programming assignments and tasks; three hours are the bare minimum and additional time is desirable.  The computer system must be able to compile in seconds programs comparable in size to the current AP Computer Science Case Study.  (This access can be made available at any time during the school day or outside of school and need not be made available to all students in the AP course simultaneously.)
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