AP Computer Science A

Syllabus

Course Description:  AP Computer Science A is an introductory college level course to provide students with an opportunity to learn the basics of computer science.  Programming will be the emphasis of the course.  Students will develop problem development skills, algorithms, programming methodology; object oriented programming, data structures, data abstractions and a large study. Course activities will include programming, readings, concept papers, homework, class work, quizzes and tests.
Course Text:  

Hostman, Cay.  Big Java – 2nd  Edition..  John Wiley and Sons. Hoboken, NY, 2006

Lambert, Kenneth A. and Martin Osborne. Fundamentals of Java – 2nd Edition.  Thomson.  Boston, MA.  2003.

College Board. Marine Biology  Case Study. New York: College Entrance Examination Board. 

Supplemental Text:

Litvin, Maria and Gary Litvin.  Java Methods – an Introduction to Object Oriented Programming.   Skylight Publishing. Andover, MA . 2001

Supplemental Exam Review Material:  

Litvin, Maria.  Be Prepared for the AP Computer Science Exam in Java.  Skylight Publishing.  Andover, MA.  2003.

Schram, Leon.  Multiple Choice Questions in Preparation for the AP  Computer Science (“A” and “AB”) Examination – 4th Edition.  D&S Marketing Systems.  Brooklyn, NY. 1999.

Course Topics Include:

Program design skills

Object oriented design

Algorithm and analysis

Basic JAVA data types

Interfaces

Data abstraction


Classes and Objects

Arrays

Searching and sorting

Inheritance

File Handling

Recursion

Strings

JAVA Libraries

Testing/Debugging

Hardware and software components

Types of Computer Systems

Responsible Computer Usage

Grading Scale:


Tests
 





 50%


Homework/Daily Activities/Quizzes


 
 25%


Unit Programming Assignments



 15%


Final Exam





 10%

Activities:


Notes


Quizzes


Homework

Programs


Large Case Study



Grid World
Teaching Strategies:

I try to develop an environment of comfort yet challenging.  When a topic is introduced, the students begin with readings, then discussed and finally as program or method is developed using the new concept as class.  The course provides opportunities for students to use critical thinking and problem solving skills.   In addition students can learn to work as mentors and team players. 
Course Planning
C2 – The course includes all 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 bases solution 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 from 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 student to read and understand a large program consisting of several classes and interacting objects, and enables students too read and understand the current AP Computer Science Case Study posted on AP Central.®

C8 – The course teaches student 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

Week 1

Introduction
AP Topic(s): 
Primary and secondary memory

Processors

Peripherals




Language translators/compilers

            Virtual machines



Operating Systems 
            Console output - (System.out.print/println)

Objectives:[C3][C8][C9]


• Understand terminology: CPU, system and application software, primary and secondary memory, LAN, WAN, hard disk, CD-ROM

• Understand how all the different parts of the computer work together

• Understand terminology: compiler, IDE, JVM

• Edit, compile, and run a simple program in Java

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

• Use BufferedReader  and Scanner.in for input

• Use output with System.out using print and println and format output to look nice

Readings:

Big Java



Read Chapter 1


Fundamentals of Java



Read pg 9-12

Be Prepared for the AP Computer Science Exam in JAVA



Read pgs 3 – 11

Exercises

Big Java


Self Check Questions



page

numbers

10 6,7

12 

8,9

22 12-14

24 

16

27

17, 18


Review Exercise (answer as needed)


Create a table of output formatting

Fundamentals of Java



Exercise 1.3 p13

Programming

Big Java



page

number

31 p1.7, p1.8

p1.1, p1.2


Read Chapter 2


Self Check Questions



page

numbers

37 2,3

39 

6-8

43 9-12

44 13-15

46 

16-17

47 

18-19

48 

20-21

52 22-23

54 

24-25


Review Exercises – be prepared to discuss

Assessment:


Lab parts of computer


Explain JVM

Weeks 2 and 3 
JAVA Basics

AP Topic(s): [C3] [C4] [C5] [C6]
Programming constructs


Primitive types vs objects

Constant declarations



Variable declarations

Class declarations



Method declarations

Parameter declarations


Methods




Conditions
            Representations of numbers in different bases

Limitations of finite representations (integer bounds, imprecision of floating-   

        point representations and round- off error)

Simple data types(int, Boolean, double)

Objectives:  [C3] [C4] [C5] [C6]
• 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

• Use casting to make their data more accurate

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

• Use the assignment operator correctly

• Understand terminology:, logical operators, truth tables

• Construct syntactically conditional statements

• Use logical operators to make programs more robust

• Construct truth tables

Readings:


Big Java

Read Chapter 2

Read Chapter 3

Read Chapter 4A.


Java Methods


Read Chapter 4

Exercises:

Java Methods


Outline Chapter

Big Java


Self Check Questions



page

numbers

38 2,3

40 

6-8

45 9-12

46 13-15

49 

16-17

50 

18-19

51 

20-21

53 22-23

55 

24-25

Review Exercises 



R2.1 – R2.12 pg 59


Review Exercises – be prepared to discuss

Assessments:

Program:  Write a program to calculate area and perimeter or a square, rectangle, and triangle.

Chapter 2 test 
Week 3

Data Types and Condition Statements
.

Readings:

Big Java


Chapter 6

Exercises:

Complete self checks as you read chapter 4


R4.1 ( Select 2)


R4.8


4.12


4.13


4.16


4.14

Complete self checks as you read chapter 6


R6.1


R6.6


R6.8


R6.9


R6.10


R6.12


R6.17

Large Case Study  

Grid World Read pg 1-10


Narrative:  
                               ap06_CS_GridWorld_complete_101606.pdf" 

http://apcentral.collegeboard.com/apc/members/repository/      

                               ap06_CS_GridWorld_complete_101606.pdf

Code: follow code link from: http://apcentral.collegeboard.com/apc  

                   /members/courses/teachers_corner/151155.html


Complete first set of exercises pg 8.

AP Central Site

Assessments:

Programs:

Program 4.1

Program 6.8

AP Questions:

Schram 




pg 4 #7


 
pg8-9 #13-14,



pg 10-11 #1-6
Week 4

Classes

AP Topic(s): 
Read and understand a problem description , purpose and goals

Read and understand class specifications and relation ships among the classes

Test classes and libraries in isolation

Understand and modify existing code 

Classes

Objectives: [C4] [C5] [C6]
• Understand terminology: constructor, accessor, mutator, instance variable, encapsulation, information hiding, procedural abstraction

• Understand the difference between public and private access in a class

• Use and comprehend the DecimalFormat class and the Random class

• Write classes from scratch, choosing appropriate data representation

• Understand how to declare a method and declare parameters in that method

• Understand the use of preconditions, postconditions and assertions when designing methods

• Understand the difference between OOP development and top-down development

Assessments
Programming 


Key Bank account class chp 3.


P4.14 pg 147 (time conversion)


P6.2 pg 227(cards)


P6.15. pg 228 (months/days)


P4.18 pg 148 (Easter calculation with or without classes)

Chapter 2 and 3 Test

Week 5 and 6
Control Statements
AP Topic(s):

Sequential Control
Conditional control
Iteration - loops
Enhanced for loop

Objectives: [C3] [C6]

• Understand terminology: control statements, counter, infinite loop, iteration, nested loops

• Construct syntactically correct loops and conditional statements

• Understand the different errors that may occur with loops and employ helpful debugging techniques such as hand-tracing and extra print statements to figure out errors

• Use logical operators to make programs more robust

• Construct truth tables

• Be able to calculate statement execution counts, e.g., how many times did the loop execute?

Reading 


Big Java

Chapter 7

Self Check questions as needed while reading.

Exercises: pg 269 – 270


Random Walk problem


R7.3


R7.4


R7.5


R7.10


R7.11


R7.13

Assessment
Programming pg270-274 


P7.1


P7.11

Exam Review (Discussion)


Schram pg 29 – 35


# 1-15

Advanced Placement Computer Science Study Guide to Accompany Cay Hostmann’s Java Concepts


Car Class program pg. 81

Chapter 4 - Test
Large Case Study

Grid world part 2 pg 10 – 15 

Complete Reading and set 2 questions and exercises

Challenge:


Project 7.2 

Bonus


Chapter 5

Week 7

Classes, testing and arrays
AP Topic(s):

Identify reusable components from existing code using classes and class libraries

Identify boundary cases and generate appropriate test data

 Identify and correct errors

One-dimensional arrays

            *enhanced for loop

            *auto boxing

Objectives: [C4] [C5] [C6]
• Understand terminology: array, element, index, logical size, physical size, parallel arrays

• Declare one-dimensional arrays in Java

• Use initializer lists when declaring arrays

• Manipulate arrays using loops and 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 and 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 types 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

Reading:


Big Java 

Chapter 8 – Array Lists

(Self check questions while reading)

Be Prepared for the AP Computer Science Exam in JAVA

Array Lists

Exercises:


Pg. 313
R8.1




R8.4




R8.5


Pg. 314
R8.6




R8.7




R8.8


Pg 315

R8.12-R8.18

Assessment:

Big Java

Chapter 6 & 7 Test

AP CS Exam Advanced Placement Computer Science Study Guide to Accompany Cay Hostmann’s Java Concepts


Investment Class program pg. 101


Schram Questions1-10 pg 48-52 

Week 8 and 9
Sorting and Searching

AP Topics


Traversals



Insertions


Deletions



Sequential Search


Binary Search



Selection Sort


Insertion Sort



Merge Sort


Informal comparison of running times


Calculation of statement execution counts

AP Objectives [C2][C3][C4][C5]
Write a method for searching an array

Perform insertions and deletions at given positions in arrays

Trace through sorting and searching algorithms and understand effects on timefficiency

Understand selection, insertion and merge sorting algorithms.

Understand sequential and binary search algorithms

Write sorting methods

Readings

 Big Java

Read chapter 19

Chapter 19 discussion 

Assignments

1.  Write a program to enter 8 scores.  Determine and display the highest and lowest numbers.  Disregard the highest and lowest numbers and determine the average.

2.  R19.10-19.14 pg 733

3.  Create a class object  (array list)of salesperson.  Include their name, territory and sales amount.  Write a program to calculate commission.

	Sales
	Commission

	$0-2000
	3%

	2001-6000
	4.5%

	6001 – 12,000
	5.25%

	Over 12,000
	6%


In addition any salesperson who sells above the average of all salespeople receive a $50 bonus, and the top salesperson receives an additional $75 bonus

Given the names and amounts sold by each of 10 salespeople, write a program that prints in a table format showing the salesperson’s name, amount sold and commission rate and total earned ordered by sales and territory  The average sales should also be printed

Name


Territory

Sales

Brown


1


75

Smith


2


1000

Clark


3


1300

Daniel


4


10000

Davis


5


15000

Douglas

1


4500

Connors

2


7500

Jenkins

3


2000

Thomas

4


9375

Andrews

5


20000

4. p18.5 (use an class with arraylist)

Assessment


Array Test and Sorting Searching Array Test 

Week 10 and 11
Program Design
AP Topic(s):

Read and understand class specifications and relationships among the Classes

Design and implement

Choose appropriate data representation and algorithms

Object-oriented development

Top-down development

Pre- and post-conditions

Assertions

Objectives:[C4] [C5] [C6]

• Write classes from scratch, choosing appropriate data representation

• Understand how to declare a method and declare parameters in that method

• Understand the use of preconditions, postconditions and assertions when designing methods

• Understand the difference between OOP development and top-down development

Readings:


Big Java 


    Chapter 9


Java Methods


    Chapter 8

Programs:

Big Java

P8.1 Pg 315

Fundamentals of JAVA:

Project 8-9 pg267

Assessments

AP Exam Review Questions

Schram

 

Pg  59-60 #’s 1-8

Fundamentals of JAVA:

Project 8-1 pg265(use array lists)

Week 12
Interface and Polymorphism

AP Topics


Program Design



Understand and modify existing code
Objectives [C3][C5]

Learn about interfaces


Understand the concept of polymorphism

Readings

 Big Java 
pg 380 – 389



Chapter 11

Exercises:11.1 to R11.3, R11.6 pg 436 - 437

Assessment


Program  P11.8 pg 438
Large Case Study

GridWorld – part 3


  Set 3 questions pg 18.


  Set 4 questions pg 20


  Set 5 questions pg 22


  Set 6 questions pg 24

Week 13

Recursion

AP Topics


Recursion



Testing and Debugging

Objectives [C4]C5][C6]


Understand the relationship between recursion and iteration


Analyze problems to solve by recursion than iterations

Understand when the use of recursion affects the efficiency of an algorithm

Create a recursive method
Reading


Big Java Chapter 18


Fibonacci problem

Exercises


Big Java

Exercise 18.9 or 10 pg 696


Exercise 18.14 pg 699

Assessment


Factorial Program


Recursion Test


AP Test Review



Schram – Chapter 9 question pg 82 -90

Week 14

Grid World

AP Topics


Inheritance

Objective [C4][C5][C6]


Use inheritance to extend the Critter Class by making new types of Critters

Reading


Grid World part 4
Assessment


Part 4 exercises

Week 15
Computer Systems and Responsible use

AP Topics


Single user Systems 




Networks


System Reliability




Privacy


Legal Issues



Social and ethical ramification of computer use

Objectives[C8][C9]

Research legal and social implications of computer use


Understand the difference between single user vs. network user systems

Assessment


Write and present paper discussing code of ethics.


Research copyrights and software

AP Review


Schram – free response questions 207 – 218

Week 16 and 17

Review

AP Topics

Review

Objectives


Prepare for the AP CS A Exam 


Take practice AP Exams


Review material and practice Exam results

Assessments:


Schram practice exams


AP Central free response questions

Week 18
Testing and Group Programming

Assessment:


Develop, design, code and test an approved game.

