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Description of course
This course is designed to teach the fundamental programming concepts of an introductory first year, college level computer course. The course places an emphasis on Java classes, objects, inheritance, polymorphism, programming methodology and abstraction, efficient use of proper algorithms, elementary data structures, standard Java libraries and the AP course subset, and problem solving skills.  In addition, the GridWorld Case Study is a major component of the course. Students will gain a working knowledge of Java as well as the ability to move to a new high level language in college.  Computer ethics and responsible use of copyrighted material are stressed during the year.  Assignments, projects, and additional resources are available to students through a password protected web page.
Prerequisites
All students should have successfully completed Algebra two and have excellent problem solving abilities.  Also, approval of the instructor is necessary.
Major texts
A P GridWorld Case Study. The College Board, 2006.
Big Java.  Cay Horstman, 2002.
Cracking the A P Computer Science A and AB exam. Princeton Review, 2006-2007.
How To Think Like A Computer Scientist. Allen Downey, Green Tea Press, 2003.
Teaching methods and evaluation
All students in this class have access to school computers during the day as well as their personal computer in the evening. Student evaluation is centered around classroom instruction and discussion, independent work on programming assignments, major tests, and trimester exams.  A required theme on a specific technology topic is expected each trimester.  Topics and concepts are covered in a classroom setting, while programming assignments are handled in the computer lab.  There are ample computers for students and each student is given at least four hours per week access during the day and special access during the evenings.  The editor / compiler is JGrasp.  Students are expected to load a compiler on their home computer and write code at home for assignments and projects. I like to track student progress via our school’s online gradebook and ‘promote’ my students as they gain expertise in Java coding.  Each student begins the class as a Novice Programmer, and completes the course as a Senior System Programmer.  In addition, I have compiled many old free response questions into a packet of information, which is referred to during the year.  Students are expected to have the earlier free response questions
Strategies
A teaching strategy for this class is formed during the first two weeks of the first trimester. This strategy is based on a number of factors: the ability of the students, their technology background, and their capacity for grasping abstract ideas.  As much as possible, the class assignments are an attempt to give real life programming examples to the students and provide them the necessary tools to solve the task efficiently employing the correct algorithms and data structures.  The Case Study provides a documented, well-written large Java program which students must dissect, understand, and possibly modify.
Trimester 1
	Week


	Topic

	Possible assignment

	1 - 2
	Acceptable computer use.
Source code, byte code, java machine.

Editing, saving, compiling, executing classes.

Errors –compiler/runtime/logic.

Provide sample java code.
Hardware and software components.

	Computer lab use
Hello World
Name, address, DOB

Height in centimeters

	3 - 4
	Primitive variables and operations.

Arithmetic operators and precedence.

Basic Java input and output.
Sequence and Conditionals.
Problem solving techniques.


	Even / Odd
Miles per gallon

Celsius / Fahrenheit
Paycheck / overtime

Age in seconds

	5 - 6
	Iteration – for and while structures.
Objects and String class.
Constructors and default constructor.

Java library classes.


	Credit limits
Commissions
Factorial

Weight on each planet

Armstrong numbers



	7 - 8
	Methods and parameter passing.
Searching – linear and binary.
Java.lang.math.

Top down design.
Public and Private scope.


	Wipers on the bus
Quadratic equations

Minimum temperature

Word search

Midpoint of lines



	9 - 10
	Primitive Arrays.

ArrayList.
Casting.

Wrapper classes for double and integer.

	Work sheets
Sum, average, mean

	11-12

	Review trimester work for exams.
	Review sheets
Assignments



I now stress proper commenting and style of code, immutable Strings, design of classes, correct algorithms, and good understanding of Java class handouts.  These handouts detail a particular idea or concept which is pertinent to an object-oriented language.  Students complete these worksheets as homework and the class discusses them and assigns a grade from 1 to 5, based on an agreed rubric.
Trimester 2

	Week
	Topic

	Possible assignment


	13-14

	Case Study – GridWorld, chapter 1.
Numbers in different bases.

Sorting – Selection, Insertion, Mergesort.


	GridWorld Worksheet
Object creation

	15-16
	Recursion.

References to objects.

Testing of program correctness.
	Factorial
Fibonacci

String work



	17-18
	Interfaces.
Class Design.

ArrayList revisited.

	Handout sheets
Add and Get exercise

	19-20
	Class hierarchy and inheritance from parent.
Super class and sub class.

Method overloading and overriding.
Polymorphism.

Abstract classes.


	Bank Account class
Vehicle class

	21-22
	Case Study – GridWorld, chapter 2.
Law and Ethics.

Debugging classes.

Computer languages.


	GridWorld Worksheet
Software law handout

	23-24
	Review trimester work for exams.

	Review sheets
Assignments


Trimester 3

	Week
	Topic
	Possible Assignment



	25-26
	Network architecture.

for-each loop.

Data structure selection and design.

	Tour campus network
Loop comparison

	27-28
	Software Law and computer ethics.
Reliability of computer systems and networks.


	Internet assignments
Social and ethical use



	29-30
	Understand and identify reusable code.
Modify existing classes from handout sheets


	Example code handout

	31-32
	Continued experiments with GridWorld.
Extend Bug class to meet new specifications.


	Student worksheets
Inheritance review

	32-33
	GridWorld Case Study.
Review for AP Exam.
Free response problem of the day.


	Create own critters
Work on final projects

AP Exam hint sheet



	34
	Review for AP Exam.

	Complete final project


