
AP Computer Science A
Syllabus

Course Description
AP® Computer Science A is both a college-prep course for potential 
computer science majors and a foundation course for students 
planning to study in other technical fields such as engineering, 
physics, chemistry, geology, etc. The course is all about learning to be
a problem solver, focusing on programming methodology, procedural 
abstraction, and in-depth study of algorithms, data structures, and 
data abstractions, as well as a detailed examination of a large case 
study program. Instruction includes preparation for the AP Computer 
Science A Exam. Hardworking students will gain clear understanding 
of Java and the ability to adapt to any new programming language 
that will come along. This course is an introduction to the 
fundamental concepts of computer science and a key to the future of 
solving the world's biggest problems.
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Course Planner
The resources list includes the following text references: Java Au Naturel (JAN), Think Java (TJ), Java SE 
API (API)

Unit
(Weeks)

Title, Topics, and Student Objectives Resources, Assessments, and Strategies

1
(0-2)

Programming Language Basics

Topics:
● Compiler process, high-level 

source code to byte code
● What is a program?
● Debugging and types of errors
● Java basics
● Introduction to IDEs (BlueJ, 

Eclipse)

Objectives:
● Understand basic programming 

terminology: compiler, IDE, 
executable, source code, syntax, 
debug

● Understand the different compile 
time errors, runtime errors, and 
logic errors

● Edit, compile and run a simple 
program in Java

● Use input and output with 
System.out and System.in and 
BufferedReader

Resource:
TJ chapter 1 and Appendix B and D, API, BlueJ 
IDE, Eclipse IDE

Assessment:
● Quiz: Vocabulary, and terminology
● Lab: Hello World program in BlueJ and 

Eclipse

Strategies:
Stress the concept that the programming language
is the tool a computer scientist uses to solve 
problems. We are going to learn one of many 
tools you may use. We are using Java as a tool to 
learn computer science, but computer science is 
not the study of programming languages.

2 (3-5) Turtle
(Introduces objects and inheritance)

Topics:
● Objects
● Classes
● Inheritance
● Syntax

Objectives:

●Write and use simple classes with 
Turtles
●Learn the basics of Java syntax and 
objects

Resource:

JAN chapter 1, BlueJ IDE

Assessments:

●Program-specific tasks using Turtle
●Create a SmartTurtle Class to teach the turtle
to make big square and small squares
●Use SmartTurtle object to draw three 
hexagons with two meeting along one side 
(Exercise 1.11)
●Draw flowers with circles, and pedals 
(Exercise 1.20)
●Use turtle object to draw fractal trees* 
(Section 1.10)



3 (6-7) Variables and Arithmetic

Topics:
● Using and understanding variables

and type
● Variable declaration, and 

initialization
● Comments
● Naming rules of variables
● Arithmetic operators and 

expressions in Java programs
● Representing numbers in different 

bases
Objectives:

● Understand terminology 
comments, variables, constants, 
reserved words, literals

● Declare and initialize variables 
and constants in Java

● Understand mathematical 
expressions in Java and their 
precedence

● Understand how to change bases 
of numbers

● Understand limitations of finite 
representations of numbers such as
the range of integers, real, and 
float

● Use the assignment operator 
correctly

Resource:
TJ chapter 2
Assessment:

● Play an error finding game called “Stump 
the Chump” (Exercise 2.1)

● Practice developing a program gradually. 
Use string concatenation to display values 
with different types, integers and strings. 
(Exercise 2.2)

● Practice using arithmetic operations and 
compound entities like time of day. 
Stumble upon integer divison issues. 
(Exercise 2.3)

● Lab: Paycheck program. Have employee 
information entered and calculate pay. 
Then update program to include overtime 
hours in the calculations

● Glossary quiz
Strategies:

● Students need time to practice with how 
the different types, double and int relate 
when they are used in mathematical 
operations

● Present a lot of small program examples in
which they have to find the errors

4 (8-9) Methods, Conditionals, and Recursion

Topics:
● double and int data types, and 

typecasting
● Calling Java library methods
● Adding new methods, and 

invoking them
● Methods in a class
● Parameters, argument, and 

returning results
● Modulus operator
● Conditional statements
● Nested conditionals
● Recursion

Resource:
TJ chapters 3 and 4, http://www.codingbat.com/

Assessment:
● Practice reading code and understanding 

the flow of execution. (Exercises 3.2, 4.2, 
4.4)

● Write and invoke methods with 
parameters (Exercises 3.3, 3.4, 4.5)

● Write a recursive method to print the 
counting pattern of a song (Exercise 4.3)

● Complete conditional drills using 
Codingbat.com

● Glossary Quiz (both chapters)



Objectives:
● Understand the difference between

int and double how they interact
● Creating new methods with zero to

many parameters, and calling 
(invoking) the methods

● Understand the modulus operators 
function and why it is so useful in 
solving problems

● Use type casting to make their 
data more accurate

● Create conditional statements, 
with alternate execution, and 
chained conditionals using if/else 
if/else

● Understand the concept of 
recursion and recognize it in a 
program

Strategies:
● Assign lots of problems for students to 

read and decide the output and focus on 
small details.

● Assign small programs to practice writing 
code and learning syntax of methods and 
classes.

● Solve many small problems that can be 
solved with small conditional statements 
and using Java methods

5 (10-11) Magpie: Lab 1

Topics:
● Objects, Instances
● Constructor
● Class
● Attributes

Objectives:
● Run the Magpie chatbot
● Understand how the development 

new methods
● Complete all activities in Lab 1
● Understand the Magpie class
● Extend the MagpieRunner class

Resource:
Magpie Chatbot Lab Student Guide

Assessment:
● Activity 1, Chatbots
● Activity 2, Objects
● Activity 3, String Class and Objects
● Activity 4, Testing and Objects
● Activity 5, Arrays and Objects

Strategies:
● Read the manual for Lab 1 thoroughly
● Be familiar with all the classes and 

interfaces discussed
● Review GUI Summary

6 (12) Program development and useful 
methods

Topics:
● Fruitful Methods (that return 

values), Conditional paths and 
dead ends

● Incremental program development
● Scaffolding code
● Method composition and 

Overloading
● Boolean Expressions and 

relational operators and Logical 

Resource:
TJ chapter 6

Assessment:
● Practice writing Boolean method (Exercise

6.1)
● Use conditional statements to write a 

fruitful method (Exercise 6.3)
● Understand logical operators and flow of 

execution (Exercise 6.4)
● Use method composition (Exercise 6.5)
● Diagram and translate recursive problems 

from know mathematical algorithms 



operators
● Boolean Methods
● Revisit Recursion

Objectives:
● Create a recursive method to solve

a problem
● Understand how to write, call and 

compose methods that return 
values

● Understand basic design strategies
using incremental program 
development and top down design

● Understand how to read and write 
conditional statements (boolean 
expressions) using relational and 
logical operators.

(Exercises 6.6, 6.7, 6.10)
● Glossary Quiz

Strategies:
● Assign lots of code to read and to write 

and study together as well as individually.
● Visually represent the flow of the program

and how diagram the flow of a recursive 
solution to a problem.

● Study new glossary words and tie them 
back to previous words

7 (13-14) Iteration and Encapsulation

Topics:
● Assignment operator vs. Equality 

operator (= vs ==)
● The while control statement
● Infinite loops
● Relationship between recursion 

and iteration
● Encapsulate code into generalized 

methods
● Local variables

Objectives:
● Construct syntactically correct 

loops and conditional statements
● Use while loops to print tabular 

data
● Understand encapsulation and 

generalizing methods for reuse.
● Understand terminology: control 

statements, infinite loops,  local 
variables

Resource:
TJ chapter 7

Assessment:
● Study the flow of a program using loops 

by drawing tables to track variable values 
and decide output.
(Exercise 7.1)

● Lots of practice writing methods that use 
iteration to solve repetitive problems.
(Exercises 7.2-76)

● Glossary Quiz

Strategies:
● Give students lots of experience reading, 

following and writing methods that use the
while loop to solve problems.

8 (15-16) Strings and Things

Topics:
● Invoking methods on String 

objects
● Find the length of a String
● Traversing a string

Resource:
TJ chapter 8

Assessment:
● Write a simple method that traverses a 

String and manipulates the string. 
(Exercise 8.1)



● Run-time errors and reading the 
stack trace. (and  exceptions)

● Reading documentation
● Increment and decrement 

operators (- -, ++)
● Strings are immutable

Objectives:
● Understand that Strings are 

collections of characters
● Read and understand String 

method documentation. (java.lang)
● Understand appropriate use of 

increment and decrement 
operators

● Understand the atypical properties 
of the String object. (Immutable, 
incomparable, etc)

● Learn to read and understand the stack 
trace of an error. (Exercise 8.2)

● Practice  encapsulation using Strings 
(Exercises 8.3-8.4)

● Experiment with data type concatenation 
(Exercise 8.5)

● Read and follow and correct Java 
programs (Exercises 8.6-8.8)

● Write methods to solve problems with 
Strings (Exercises 8.9-8.12)

● Continue study of GridWorld and add 
mathematical methods. (Exercise 8.13)

● Glossary Quiz

Strategies:
● Write several methods that read and 

manipulate Strings

9 (17-18) Mutable Objects

Topics:
● The Abstract Window Toolkit 

(java.awt)
● import from other packages
● new operator for creating object 

instances (new object references)
● Instance variables and dot notation
● Points and Rectangles
● Objects as parameters and return 

types
● Objects are mutable
● null
● Aliasing and Garbage collection
● Primitive and object types

Objectives:
● Understand which packages are 

imported automatically (Math, 
String, etc)

● Understand the details of 
assigning a variable to an new 
object reference.

● Access instance variables using 
dot notation and changing their 
values

●  Use null to initialize object 
variables

● Understand when an object will be

Resource:
TJ chapter 9, TJ Appendix A

Assessment:
● Read, follow, and track flow of programs 

that use objects
(Exercises 9.1-9.3)

● Write programs using BigInteger objects 
(Exercises 9.4-9.5)

● Use objects and java.awt to create simple 
graphics (Exercises A.1-A.3)

● Glossary Quiz

Strategies:
● Focus on understanding object oriented 

concepts using analogy and example.
● Create visual graphics to help understand 

the concept of objects
● Lots of practice reading, studying, and 

writing code



claimed by garbage collection.

10 (19-20) Picture Lab: Lab 2

Topics:
● Two-dimensional arrays
● Nested Loops
● Binary Numbers
● Iterfaces
● Inheritance

Objectives:
● Understand image representation 

and binary representations.
● Understand how extended classes 

are related to the base class they 
extend.

● Understand methods using nested 
loops

Resource:
Picture Lab

Assessment:
● Activities A1-A9

Complete all the exercises for each 
activity

Strategies:
● Using digital pictures to motivate students 

to write methods and practice using arrays,
loops, binary representations, interfaces, 
and inheritance

11 (21-22) The Computer and Society Research 
Project

Topics:
● How has the computer affected 

society?
● Evolution and history of computer

languages
● Ergonomics and lifestyle
● Ethics, what can be done/what 

should be done
● Computer careers and fields of 

study

Objectives:
● Understand history and future of 

computer science
● Understand the role of computer 

science in solving/creating 
problems in society

● Research computer careers and the
need for creative problem solvers

Resource:
Khan Academy, TED.com, Pioneer Online, 
Internet, library, handouts

Assessment:
● Research paper on the History of computer

languages.
● Creative paper on the future of computer 

science and technology in our society
● Research and presentation on the need for 

computer scientists in our economy
● Write about a computer ethics issue of 

choice

Strategies:
● Research, write, present, and discuss 

historical and current state of computer 
science and look a little into the future to 
see what is coming.

12 (23) Creating your own objects

Topics:
● Defining new classes
● class defines an object type
● Contructors

Resource:
TJ chapter 11

Assessment:
● Practice the mechanical part of creating a 

new class definition and code to test it. 



● Instance variables
● Types of object methods (Pure 

functions, modifiers)
● Creating new objects
● Algorithms

Objectives:
● Understand that defining a new 

class also creates a new object 
type with the same name.

● Understand that every object 
belongs to some object type, that it
is an instance of some class.

● Understand that invoking new to 
create an object invokes a 
constructor method.

● Understand that you provide one 
or more constructors as part of the 
class definition.

● Learn syntax issues about class 
definitions such as capital letters 
starting the names of classes..

● Understand that human have the 
creative task of designing 
algorithms, and computers have 
the unintelligent task of executing 
them.

(Exercises 11.1, 11.2)
● Write a class definition that includes a 

variety of methods including constructors, 
modifiers and pure functions (Exercise 
11.3)

● Glossary Quiz

Strategies:
● Read lots of coded examples of class 

definitions, and creating instances of 
objects.

● Write and design lots of class definitions
● Select appropriate algorithms and data 

structure to solve problems
● Practice simple algorithm design.

13 (24) Arrays

Topics:
● Declaring and initializing array 

variables
● Indexing arrays and access array 

elements
● for loops
● Arrays and objects
● Random numbers
● Counting with arrays

Objectives:
● Understand array syntax with 

square brackets.
● Understand how to iterate through 

arrays with for loops
● Understand that arrays are similar 

to objects, but have differences
● Learn to copy arrays using for 

loops

Resource:
TJ chapter 12

Assessment:
● Practice using for loops to iterate through 

the elements of an array (Exercise 12.1)
● Practice using a method to copy and array 

(Exercise 12.2)
● Practice writing random methods 

(Exercises 12.3-12.4)
● Write methods that take arrays as 

parameters (Exercises 12.5-12.7)
● Read and understand code with arrays 

(Exercises 12.8-12.9)
● Write a selection sort to sort arrays 

(Exercise 12.11)
● Design algorithms and write methods to 

solve simple problems (Exercises 12.12-
12.16)

● Glossary Quiz



● Understand how arrays are passed 
to methods

● Understand how to create new 
arrays of different types.

Strategies:
● Lots of practice looping and indexing 

elements in arrays.
● Compare Arrays to objects to highlight 

differences and similarities.
● Select appropriate algorithms and data 

structures to solve simple problems

14 (25-26) Arrays of Objects and
Objects of Arrays

Topics:
● Develop complex programs using 

OOP
● Create Card and Deck classes and 

associated methods that operate on
them

● Merge Sort Algorithm
● Linear Search, Bisection Search 

algorithms
● Pseudocode

Objectives:
● See the development process of 

complex programs using objects, 
arrays, loops, etc. (putting it all 
together)

● See the need for the merge sort in 
a program context.

● Understand how to use 
pseudocode as a tool for design

● Understand and compare the use 
of linear search and bisection 
search algorithms with one 
dimensional arrays of objects.

Resource:
TJ chapters 13-14

Assessment:
● Follow along and create the classes and 

methods from the chapters
(Exercises 13.1-13.2)

● Extend the functionality of Cards for use 
in card games. (Exercises 13.3-13.5)

● Implement the shuffling and sorting for 
cards and decks (Exercise 14.1)

Strategies:
● Card and Deck objects case study used to 

practice object oriented programming 
techniques

● Use the Deck object to see the need for 
searching and sorting algorithms.

● Focused discussion on comparing the 
linear search algorithm and bisection 
(binary) search algorithm and which one is
the best to solve the problem for the Deck 
object.

15 (27-28) Object oriented programming and 
Inheritance

Topics:
● Pure OOP (not just using objects 

for procedural programming)
● Object methods vs. class methods 

(static methods).
● Implicit vs Explicit references
● Overriding methods (such as 

toString(), equals())
● this

Resource:
TJ chapter 15

Assessment:
● Transform class methods to object 

methods. (Exercises 15.1-15.4)
●  Continue using Card and Deck objects to 

write another card game program. 
(Exercise 15.5)

● Glossary Quiz

Strategies:



● Inheritance, class hierarchy

Objectives:
● Understand the purpose of using 

object oriented programming
● Understand object inheritance
● Understand when it is appropriate 

to override methods
● Create object methods that use 

implicit references and this.

● Continue the case study and introduce new
object oriented concepts and design 
techniques.

16 (29-31) Elevens Lab: Lab 3

Topics:
● Class definitions
● Abstract Classes
● ClassDesign
● API (Application Programming 

Interface)
● Methods and Objects
● GUI OOP

Objectives:
● Understand Java Interfaces
● Understand data encapsulation and

isolating object classes from each 
other using private methods and 
variables

● Implement Interfaces for the Lab 3

Resource:
Elevens Lab

Assessment:
● Activity 1 – Activity 11

Complete the Elevens game by completing
each activity

17 (32-36) Review

Topics:
● Review AP Computer Science A 

topics
Objectives:

● Prepare for the AP CS A Exam by 
reviewing material and taking 
practice exams

Resource:
Previous free-response questions from AP Central

Assessment:
● Practice exams


