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AP Computer Science A Syllabus 
2017-2018 School Year 

Instructor Information 

Instructor Email School/ Room 

Mr. Michael Karolewicz karolewiczm@tmore.org St Thomas More HS, Rm 355 
 
Course Overview 

Our Class 

The premise of this course is to introduce students to the various fundamental topics of 
computer science.  Through reading/research, exercises and projects, students of this 
course will develop logical approaches to problem solving; learn how data is represented; 
develop algorithms for processing data; analyze, design and test computer-based solutions; 
and understand the ethical and social implications of computing.  
 
This is the 1st year the AP Computer Science A course is being taught at our school.  The 19 
students in the class (including 3 females) have varied levels of experience with 
programming languages, some having done no programming before.  I strive to make 
novices as comfortable in the class as those who are experienced.  The text used was 
developed specifically for an introduction to object-oriented programming in a school 
environment. 
 
Students use their school laptop for the class, which will hold the software, projects, and 
the programming environment for the course.  Students work on textbook exercises or 
complete labs on their computers a minimum of 3 days each week.  Reading, exercises, 
labs, and projects have been selected from a variety of sources to enhance accessibility 
and create interest.  A classroom written exam is taken at the end of the first semester 
and the AP exam is taken in the spring. 
 
The curriculum below is for the current year and is representative of the coursework to be 
completed.  It may be modified to incorporate other resources for student work. 
 
Course Materials 

Texts Used 

Barnes, David and Kolling, Michael.  Objects First with Java: A Practical Introduction using 
BlueJ (6th Edition). Pearson.  

Lambert, Kenneth and Osborne, Martin.  Fundamentals of Java: AP Computer Science 
Essentials (4th Edition).  Cengage Learning. 
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Teukolsky, Roselyn.  Barron’s AP Computer Science A 7th Edition. Barron’s Educational 
Series, Inc. 2015. 
 

Course Outline 

Unit 1 (8 weeks) 

Getting started with the foundations of object orientation. 

Teaching Strategies 

The variety of student coding experiences warranted a textbook that would guide the 
novice and experienced programmer.  The Objects First with Java textbook was 
recommended by an experienced AP Computer Science A teacher who began instructing 
this course with no coding background.  The BlueJ developing environment provides the 
tools of support for someone just learning object-oriented programming and offer 
challenging exercises for those who process the new material quickly.  The exercises 
accompanying each section give a variety of assessment: questioning, describing, 
experimenting, and changing code.  Partners share and compare results to solidify their 
understanding. Making changes to existing code and using existing code as a template for 
new programs helps scaffold new coders. It is expected that that all students will adhere 
to the Acceptable Use Policy given by the school. Students are introduced here to the Code 
of Ethics from the ACM. 

Objectives/Topics Covered  

• Install the BlueJ IDE 

• Assess students’ incoming computer programming aptitude 

• Basic class structure, including instance variables, local variables, parameter passing 

• Primitive data types, assignment statement 

• Arithmetic and logical operators 

• Java.lang.math(round, random) 

• If and if-else conditions 

• Understand class-object interaction, class identified fields 

• Computer ethics and social implications 

• Develop logic skills using logic gates  

• Analyze, design, code and test software 

• Quiz on multiple choice and free-response questions 

References/Readings 

• Objects First with Java, reading from Chapters 1-3 

• ACM Code of Ethics 

          http://www.acm.org/about-acm/acm-code-of-ethics-and-professional-conduct 

http://www.acm.org/about-acm/acm-code-of-ethics-and-professional-conduct
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Exercises/Labs 

• Objects First with Java, selected exercises from Chapters 1-3 
• Projects from Fundamentals of Java, Chapter 2, to write, compile and test programs 

that: (1) compute nautical miles from kilometers; (2) convert Fahrenheit degrees to 
Celsius; (3) simulate a cash register making change. 

• AP Magpie Lab   

 

Unit 2 (4 weeks) 

Elevens Lab 

Teaching Strategies 

We learn how to evaluate and select algorithms, how to relate classes to each other, and 
how to test and debug our code. 

Objectives/Topics Covered 

• Intercommunicating objects 

• Inheritance: extends 

• Interfaces 

• Array basics 

• Data structure design and selection 

References/Readings 

• Objects First with Java, selected reading from Chapter 8 

• Fundamentals of Java, selected reading from Chapter 10,11 

• AP Elevens Lab 

 Exercises/Labs 

• Objects First with Java, selected exercises from Chapter 8 

• Fundamentals of Java, selected exercises from Chapter 10,11 

• Barron’s AP Computer Science A, multiple-choice questions from Chapter 3 

• Write a program that takes a set of integers and places them into arrays based on if 
they’re even, odd, or negative. 

• Elevens Lab with activities and enrichments 

• Quiz on multiple choice and free-response questions 

Unit 3 (10 weeks) 

Arrays and ArrayLists 

Teaching Strategies 

Students will get a great deal of practice reading, modifying, and creating code for handling 
collections of data, as almost every application has a need somewhere for some form of 
collection.  The Java class library is introduced to make the programmer aware of the many 
useful classes available to do things that would otherwise be hard to achieve. 
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Objectives/Topics Covered 

• Using library classes: java.util.ArrayList, java.util.Iterator 

• Declaring, constructing, intilizing, and indexing arrays/ArrayLists 

• Storing primitives and objects in arrays/ArrayLists 

• Traversing, inserting, deleting array/ArrayList elements 

• Passing arrays/ArrayLists to methods 

• Wrapper classes 

• Casting 

• 2-D arrays 

• Loop strategies: while, for, for-each 

• Quiz on multiple choice and free-response questions 

 

References/Readings 

• Objects First with Java, reading from Chapters 4-5,8 

• Fundamentals of Java, selected reading from Chapters 10,12 

• Barron’s AP Computer Science A, selected reading from Chapters 4,6 

Exercises/Labs 

• Objects First with Java, selected exercises from Chapters 4-5,8 

• AP Picture Lab with activities and enrichments 

• Write a program to keep statistics for a 10-player basketball team in both parallel 
and 2-D arrays. 

• Barron’s AP Computer Science A, multiple-choice questions from Chapter 4,6  

 

Unit 4 (2 weeks) 

Searching and Sorting 

Teaching Strategies 

The execution time required (performance) of an algorithm is explained using Big-O 
concepts. Students will learn which search and sort methods work best with a dataset of a 
certain size and orderliness by testing various sort and search methods. We will learn how 
to understand and trace recursive methods by analyzing various examples.   

Objectives/ Topics Covered 

• Insertion, bubble, and selection sorts 

• Binary vs. sequential searching 

• Introduction to Big-O 

• Recursion, helper methods 

• Merge sort 

• Quiz on multiple choice and free-response questions 
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References/Readings 

• Fundamentals of Java, reading from Chapters 12-13  

• Barron’s AP Computer Science A, selected reading from Chapter 7  

• Big-O tutorial videos 

 Exercises/Labs 

• Fundamentals of Java, selected exercises from Chapters 12-13 

• Barron’s AP Computer Science A, multiple-choice questions from Chapters 7-8  

• Modify a tic-tac-toe program to play against the computer and so the computer tries 
to win. 

• Write a recursive method that returns a string with the characters in reverse order 
and test the method with a Tester program. 

 

Unit 5 (5 weeks) 

Prepare for the AP Exam 

After the AP Exam 

Objectives  

• Review strategies for taking the AP exam 

• Simulate AP exam conditions 

• Quiz on multiple choice and free-response questions 

• Artificial Intelligence, Space Battle Arena 


