
AP Computer Science A

Course Description    

The content of Computer Science A is a subset of the content of Computer Science AB.  Computer Science A emphasizes object-oriented programming methodology with a concentration on problem solving and algorithm development and is meat to be the equivalent of a first semester college level course in Computer Science.  In also include the study of data structures, design and abstraction, but these topics are not cover to the extent that they are in Computer Science AB.

Text

Lambert and Osborne Fundamentals of Java, Comprehensive Course Thompson Course Technology Copyright 2003  http://www.course.com
GirlWorld Case Study.   The College Board 2006

Units of Study

Unit 1:  Introduction to Computers , Grid World & Syntax

Lessons:   1, 2, 3

Time:    6 Weeks

Program Assignments:   (Hello World,  Applet, GridWorld, Project 2-1, 2-3, 2-4,

2-5,  3-1, 3-2,  & 3-3, 3-4)

We begin by discussing computing in general, hardware, software, and representation of information in binary and general concepts of object-oriented programming.   Afterwards, students will write, compile, and run their first program using a Java

program environment and Alice programming.  Also, students will become acquitted with basics ideas of variables, input and output statements, and sending messages 

to objects.  Finally, students will learn the basic elements of the Java Language in 

detail.  Also, they will explore how to find and correct errors in programs and work through Pare One of the GridWorld Case Study.

Objective:  Students will be able to:

· learn abut the computer lab, accounts, and an IDE.

· basic concepts of Object-Oriented Programming and top-down design/refinement of 

· Individual task.

· represent number of different bases.

· understand the limitations of finite representation (integer bounds, imprecision

      of floating point representation and round off error)

· learn about Grid World

· learn basics Java Syntax.

· know how to when to use comments in a program.

· tell the difference between syntax errors, run-time errors, and logic errors.

Unit 2:  Conditional and Repetition

Lesson 4

Time Frame  (5.0 weeks)

Labs  (Projects 4-1, 4-2, 4-3, 4-4, 4-5, 4-6, & 4-7)

Students focus on how to use conditional (if, if-else, switch) and repletion (for, while

do while ) structures.  

Objective:   Students will be able to:
· understand terminology:  control statements, counter, infinite loop, iteration, nested

· use the increment and decrement operators.

· use standard math methods

· use if and if-else statements to make choices

· use while and for loops to repeat a process.

· construct appropriate condition for control statements using relational operators.

· construct syntactically correct loops and control statements.

· understand different errors that may occur with loops and employ helpful debugging

· techniques such as hand-gracing and extra print statements to figure out errors.

· use logical operators to make program for robust.

· construct truth tables and use DeMorgan’s Theorem

· be able to calculate statement execution counts, e. g. how many times did the loop

· execute?

Unit:  3 Methods and Classes

Lesson 5

Time Frames  (4 Weeks)

Labs  (Tester Program, Student Developed Classes, Project 5-1, Project 5-2))

Student will create their own classes and object based on manipulative their

Used in class.  Proper class and method structure is emphasized.  They are introduced

to interfaces.

Objective:   Students will be able to:

· understand terminology:  constructor, assessor, mutator, instance variable

encapsulation, information hiding, procedure abstraction.
· understand the difference between public and private access in a class
· write classes from scratch, choosing appropriated data representation.
· understand how to declare a method and declare parameters in that method
· understand the use of preconditions, post conditions and assertions when 
designing methods.

Unit:  4 Arrays

Lesson 8

Time Frames  (4 Weeks)

Labs (Projects 8-1, 8-2, 8-3, & 8-4)

The unit focuses on the creation of declaring, initializing, and manipulating arrays.

Objective:   Students will be able to:

· understand terminology;  array element, index, logical size, physical

array, parallel arrays

· declare one-dimension arrays in Java

· use initialize list when declaring arrays

· manipulate arrays using loop an array indices

· use the physical and logical size of an array together to guarantee

they do not go beyond the bounds of their array by identifying the

boundary cases when using test data to verify results.

· understand how parallel arrays can be useful when processing certain

types of data.

· work with arrays of primitive data type as well as arrays of objects

while understanding the difference between the two types of data.

· understand when to choose an array to represent data instead of an ArrayList

Unit:  Search and Sorting Arrays

Lesson 10

Time Frames  (4 Weeks)

Labs:  (Project 10-1 & 10-2)

Topics included in this unit include sorting algorithms (insertion sort, selection sort,

and merge sort)

Objective:   Students will be able to:
· write a method for searching an array

· perform insertions and deletions at given positions in arrays

· trace through sorting and searching algorithms and understand time constraints of each

· understand the algorithms behind each of the following searching and sorting technique bubbles selection, and insertion sores; sequential search and binary search

· understand the time efficiency of each sort and search and when it is desirable to use one

· identify reusable components form existing code using classes and class libraries

· given different scenarios, students should be able to choose the most appropriated sore or search.

Unit:  GridWorld

Time Frame  (3 Weeks)

Labs:   GridWorld Exercises

Students will work through parts two, three and four of the AP GridWorld Case Study.

Objective:   Students will be able to:
· Run the case study and analyze output

· Understand how the development by a large program came about by reading the o  

· The case study.

· Observe and experiment with the GridWorld case study

· Understand the Bug class, Runner, Grid Interface

· Extend the Bug Class by creating a specialized bug to meet some new type of bug 

· Requirement.

Unit:  Inheritance & Interfaces

Lesson 9

Time Frames  (3 Weeks)

Labs:    (Project 9-1 & 9-2)

During the lesson students will extend a class by using inheritances and understand

the role of a Java Interface in a software system.

Objective:   Students will be able to:
· Inheritance, Interfaces

· Demonstrate inheritance by extending a class

· Understand polymorphism and know when it is appropriate to override methods in a

· Super class create and extend a abstract class

· Create and extend a class given class specification with the relationships among the classes describe.

Unit:  Recursion (Mega Sort)

Lesson 11

Time Frames  (3 Weeks)

Labs:  (Project 11-1 & 11-6)

In Lesson 11 students will design and implement a recursive method to solve a problem

Objectives:   Students will be able to:
· Creative a recursive methods to solve a problem

· Understand the difference between recursive and iterative solutions to a problem

· Understand and use the Merge sort

· Understand how to calculates the information runtime of merge sore and compare it’s running time to the other sorts already learned.
Unit:  Review

Time Frame (2 Weeks)

Students work through sample multiple-choice questions and free response questions.  They will write a mock exam to simulate the timing and type of question to expect on the actual exam.
Objective:    Students will be able to:

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

      exams.

Unit:  The Computer and Society

Time Frame (3 Weeks)

Ethics Project

Students explore how the computer has affected society.  Topics include ethnics

in computer sciences as well games programming.

Objective:    Students will be able to:

· to discuss computer ethics. 

· develop an ethics project on current issue.

· write a report on ethnics in Computer Science.

· design a PowerPoint project on an ethics issue.
Teaching Strategies 

Student will spend 30 percent of the time simulating concepts studied

Computer Science.  The simulations include role playing as well as tracing

programs using white boards.  In addition, students will construct class from real

work objects such as weights, bags, hangers, paper and cups.  Furthermore, students

write formal lab reports which require them to follow a development programming

cycle to solve their labs while incorporating the AP Computer Science A ideas.

In the lab Students are presented with-programming examples to serve as guide for the student to develop their own solutions.


