SUPERCOMPUTING CHALLENGE

IDEAL-NM

Computer Science AP A

SYLLABUS

FALL 2008

ANNOUNCEMENTS:

WELCOME TO COMPUTER SCIENCE-AP version A

Email:  asimon@aps4kids.org
PHONE:  HOME 575-437-2389


       WORK 575-812-6500 EX 5576

OFFICE HOURS:  3:45 TO 9:30 T, TH, FRI
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INSTRUCTOR’S BIOGRAPHY

Hello, my name is Albert Simon.  I teach at Alamogordo High School and at New Mexico State University at Alamogordo.  I have been teaching at the high school going on 17 years and at the college for about 15 years.  At the high school I teach computer programming, UNIX, computer literacy, web design, computer repair (hardware and software), history, economics, and government.  At the college I teach business and computer courses.  Before coming into teaching I was a graduate student; before that I was in retail management; and before that I served in the military.

I will be guiding you through this online course.  The point that I want to emphasize is that you ask questions about anything you do not understand, no matter how dumb you think the question is:  ask so you can learn.  Your questions can be put on the discussion board or emailed to me or you can collaborate with another person in the class.  In this course, I assume you know nothing about computers or computing.  So if things you read seem oversimplified, or if you have seen a lot of this before, read it again anyway. Yes, the information will appear on an exam.  Do all the exercises.  This is a way to check your understanding.  To skip the exercises will become apparent at testing time.  These assignments are an individual effort. You may arrive at an agreed upon solution through collaboration with others, and it is encouraged, but assignments must not be copied just to get through.

TEXTBOOKS:  This course requires no textbook.  The entire course comes from a firm based in Florida called the Institute of Mathematics and Computer Science.  The course is entirely web based.  If anything is deleted or you have trouble accessing any part of the course, please let me know immediately so I can correct what is wrong.  

COURSE OVERVIEW:  

This course is a 30-week, 4 classroom hours per week course for students taking the College Board’s Advanced Placement Computer Science A exam.  It is an online course comprising narrative, 22 multiple choice tests, 254 exercises, and 5 to 7 major programming projects. Most exercises are “mini-labs” requiring you to write and test programs or program segments. You use a web browser to access a Java 1.5 web service in which the code you write is compiled and run on high-speed remote servers with results posted back to the browser. For the projects, you will be using which is an external Integrated Development Environment.  Details on how to access the IDE to compile your programming projects will be placed on the Course Information board.  Your progress is monitored in a real-time online grade book.  The course is divided into 14 units which are in turn organized into 5 sections.

LEARNING OUTOCMES/INSTRUCTIONAL OBJECTIVES:

1. The course teaches students 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. 

2. The course teaches students to design and implement computer-based solutions to problems in a variety of application areas. 

3. The course teaches students to use and implement commonly used algorithms and data structures. 

4. The course teaches students to develop and select appropriate algorithms and data structures to solve problems. 

5. 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.

6.  The course teaches students to read and understand a large program consisting of several classes and interacting objects, and enables students to read and understand the current AP Computer Science Case Study called GridWorld posted on AP Central. 

7.  The course teaches students to recognize the ethical and social implications of computer use. 

RELEVANT STANDARDS FOR COURSE:

New Mexico has no written standards for this course or any other technology course. The International Society for Technology in Education (ISTE) has published National Standards for Technology in Education www.iste.org/nets .  The syllabus being used for this course has been reviewed, audited and approved by the CollegeBoard  www.apcentral.collegeboard.com  who manages all Advanced Placement courses.

COURSE STRUCTURE:

In the Learning Management System called Blackboard there is a series of buttons that are labeled Announcements, Course Information, Staff Information, Course Documents, Assignments, Communication, Discussion Board, External Links Tool, and Handouts.  The course web site URL and introductory material will be posted in Announcements.  The syllabus can be found in Course Information; questions and discussion of course material will be done on the Discussion Board.  Assignments from the syllabus will be posted in Assignments.  Within the syllabus there are detailed instructions on how to navigate through the course web site.

COURSE POLICIES & PROCEDURES

1.  To get into the course after enrollment, please read the syllabus posted in Course Information.  Check the Announcements board at least once a day and/or every time you log on.  Check your email just as often.

2. Syllabus is a contract.  Your continued enrollment in the course means that you have agreed to the terms of the contract.  All due dates are within the syllabus as is the deadline time on the deadline day assignments will be accepted.  NO LATE WORK WILL BE ACCEPTED.  This is a college course.

3. If you know ahead of time that something is going on that will prevent from finishing your assignments by a due date, let me know ahead of time.  Otherwise rule 2 applies.

4. Your grades are posted in an online grade book as you finish your graded assignment as are your test grades.  This is a dual credit course.  That is you can get credit at your high school as well as at a New Mexico college or university of your choosing.  In order to get credit at a college or university you must have an 80% (NO ROUNDING) on all of your work.  Exams are the largest percentage of your grade.  If your grade falls below an 80 by the time the course ends, credit can be granted by your high school as long as you do not have a failing grade.  That is a grade below 60%. Some high schools give AP classes a weighted grade.  Example:  A-5, B-4, C-2.  Check with your counselor for your high school’s policy on AP courses.

5. If you do go the dual credit route, make sure the proper paper work is in place at both the high school and the college.  Talk to both your high school counselor and the college counselor.  The Supercomputing Challenge Consulting can assist you, mailto consult@challenge.nm.org .

6. All email will be answered within 24 hours or less.  All questions on lessons or problems will answered within 12 hours.  Post your questions and problems on the discussion board.

7. From time to time, I will schedule a class discussion on certain topics that are near and dear to my heart.  I will tell you ahead of time so that you are able to be present for the session that will happen on the Discussion Board.  Your participation or lack thereof helps determine your grade.  So always be prepared.

8. All work that is written:  you must write using complete and grammatically correct sentences. Make sure you proofread your work for sentence structure and spelling.  Spell check does not catch all errors, the word can be correctly spelled but it is the wrong word usage.  You will lose points if you do not produce quality work.

9. When you start writing programs, you must plan out how you are going to arrive at a solution to the problem by writing an algorithm BEFORE you write code.  The algorithm must be posted first.  I will grade your algorithm, and return it.  If no errors are found, then you may proceed to writing code.  Your programs must be documented or commented.  See examples posted in Course Documents.  In the end, you must compile and execute your programs.  They must work.

10. Make sure all work posted has your name, date, and school.

11. Programming Projects are to be emailed to me.

GRADING POLICY:

With exception of the major programming projects, all grading is done by the Institute of Mathematics and Computer Science.  Your computer projects will be graded for algorithm, documentation, and programming style.  If a program has syntax errors in it, it will be returned for you to debug. If you need help, put it up on the Discussion Board for discussion.

All other grades will be done and posted in your online grade book.

GRADING CRITERIA:

Labs




30%

Programming Projects


20%

Participation



10%

Exams




40%

COURSE OUTLINE:

See syllabus
UNIT 1  Week 1 August 14-22, 2008

This section introduces you to the course as a whole, and covers the essential hardware, software and system components of computer systems, and issues concerning the responsible use of computer technology. We begin with an introduction to using the computer and its components.  You will also work through Part One of the GridWorld Case Study.   Basic elements of a Java program are covered, including variables, integer, string and array data types, arithmetic expressions, and relational and logical operators and expressions.  

For your first assignment read and do the following steps:

1. Login by entering  your username, then press the TAB key then enter your password, then press the ENTER key.

2. Before you click on AP Computer Science A, look at the upper right of this page and click where it reads “Click here”.  After reading this section, check the computer you are using to see if it matches or exceeds the features described in this section.  Scroll back to the top of page, notice the layout of the page.  Now click on HOME, which takes you back to the homepage. Now click on AP Computer Science A. Again, notice the layout of the page.  Click on those buttons at the top of the page to see what they have to offer.  

3. Look at the very top in the upper right hand corner there is the word CONTENTS beneath that two arrows, and beneath that the word INDEX.  First look at the CONTENTS.  It, of course, shows you all the topics that will be covered in this course.  You can click on the topic itself or on the number in the square box to see what is there. 

4. Now click on the INDEX, it shows topics and words arranged in alphabetic order that are also links to the information you need.  To get back, go to the top click on the arrow pointing to the left or click on HOME.

5. Now click on AP Computer Science A, then click on INTRODUCTION.   Again, notice the layout of the page.  You will see Welcome and Computing Context beneath it are various topics.  Click on INTRODUCTION read it thoroughly.  You may go back and read the other topics if you want to.  

6. To get started Click on Hardware under the topic Motherboards—Read Components and functions, Temperature and reliability. 
a.  Under operating system, compiler, interpreter read the first paragraph thoroughly and just be familiar with the rest of the content.

b. Under Virtual Machines read up to System Virtual Machine

c. Under Network—Read all of it.

d. Under Responsible Use—Read all of it.

7.  STOP!  take a breather, get up and stretch, get a drink of H2O before we start the next sections.  Do you have any questions?

8. Now that you have had a breather, let’s get started again.  Either click on the arrow at the bottom of “Responsible Use of Computer” page pointing to the right or click on CONTENTS, then click on Java Basics it should show all the topics to covered.  Click on Integers 1 read and do all the examples and any exercises within it the same is true for 2-5; when finished, the same instructions holds true for Doubles, and Casting.   Make sure you do all of the examples and run the programming statements as instructed.  Exercises 1-6 are there to help you check yourself for understanding.  So do all of the exercises.  If you decide to skip them, it will become apparent at exam time.

9. Read the Quick Reference 1 it is a review of the unit and 

10.  Do the Test 1.  Read each question carefully, then click on your answer choice and move on to the next question.  Once you have finished, click on the SUBMIT button.  Your test is electronically graded.  You grade will be posted in your grade book as well as mine.  You then may go back and look at the questions you missed.  Each missed question will show the correct answer and an explanation of why your answer is incorrect.  Study it.  Do you have any questions?  All questions must be posted on the Discussion board.

11. Go top right-hand corner of page Test 1 is on, click on CONTENTS.  You will find GridWorld at the bottom.  Click on Gridworld you will see INTRODUCTION.  Do numbers 1 & 2 in the INTRODUCTION.

WARNING! Do not rush through any of this material.  Read it thoroughly and carefully.  Make sure you understand it. Go back and re-read if necessary.  Understanding the beginning basics is very important as they provide the foundation for the rest of course.  Ask questions on anything you do not understand, including the instructions.

The assignments are:

   Exercises 1 – 6.

 Quick Reference 1.

 Test 1.

· Gridworld
Unit 2: Expressions (Weeks 2 – 4)  25AUG – 12SEPT2008

You navigate through the rest of the course as per the instructions used in Unit 1.

This unit begins teaching students how to plan their work by learning about proper algorithms:  pseudocode and flowchart structures.  Arithmetic Expressions; Declaring and Assigning Values to Variables; Programming Shortcuts; Strings; Concatenation; String Methods; System.out Methods; Converting Between Numbers and Strings; Booleans; Relational Operators; Comparing Strings; Logical Operators; and Arrays.

Once again, it is critical that you thoroughly understand this material.  It is another building block of this course used to understand Java programming.

The material on algorithm, pseudocode and flow charts will be posted under Course Information.

Exercises 7 – 50.

Quick References 2 – 5.

Tests 2 – 5.

· Algorithms, Pseudocode and flow charts
All work from Unit 2 is DUE Sept 12 by 6:00pm without exception

Unit 3: Program Control (Weeks 5 – 7) 15Sept – Oct 3, 2008

Students focus on how to use conditional statements; blocks; Iteration; While Loops; and For Loops.

Do you have any questions?

Exercises 51 – 74.

Quick References 6 – 9.

Tests 6 – 9.
All work from Unit 3 is DUE Oct 3 by 6:00pm without exception

Unit 4: Methods and Classes (Weeks 8 – 11) Oct 6 – Oct 31, 2008

Students learn how to create their own classes by defining objects. Proper method and class structure is emphasized. They are also introduced to interfaces (Comparable), inheritance, and polymorphism, abstraction.   So the topics discussed are:  Static Methods; Defining New Static Methods; The main Method; Java Comments; Multiple, Variable Declarations; Overloaded Methods; and Recursive Methods.  

There is a lot of material in this unit.  Take your time to read and absorb it.  Do the exercises always to check your understanding.  If necessary, go back and re-read and review.  Again, these lessons are continuously adding more blocks to what you should have already learned.  It would not hurt if you were to go back to previous lessons and redo them. 

  Exercises 75 – 92.  Do you have any questions?

  Quick References 10 and 11.

  Tests 10 and 11.
All work from Unit 4 is DUE Oct 31 by 6:00pm without exception

Section 2: Object-Oriented Programming

This section introduces students to object-oriented programming. The remaining “hidden” code that is being added automatically by the web service is revealed.

Unit 5: Object-Oriented Programming Concepts (Weeks 12 – 15) Nov 3 – Nov 28, 2008

Thanksgiving Holidays Break Nov 26 thru 28.  Days are made up on Sat and Sun

There will be a Discussion Session before work is started on Projects probably will happen in the early evening on a Thursday.
An introduction to OOP in the context of Java; an overview of Classes and Instances; SimpleObjects; A Person Class; A Point Class; Public Classes and the Java Compiler; The Java Compiler and the Virtual Machine; Errors, Exceptions, and Garbage Collection; Arrays and Objects; and ArrayLists.

Exercises 93 – 112.  Do you have any questions?

Projects 1 and 2.  

Quick References 12 and 13

Tests 12 and 13.

All work from Unit 5 is DUE  by 2Dec by 6:00pm without exception

Unit 6: Inheritance and Polymorphism (Weeks 16 – 17)  Dec 1 – Dec 12,   2008   December 12 ends the First Semester

This unit focuses on the creation of advanced data structures and algorithms. Topics include 1-D and 2-D arrays, ArrayLists, sorting algorithms (Insertion Sort, Selection Sort, and Merge Sort) and recursion.  Extending Classes; Class Hierarchies; Polymorphism; and Overriding Methods.
Exercises 113 – 134.   Do you have any questions?

Project 3.

Quick References 14 and 15.

Tests 14 and 15.
All work from Unit 6 is DUE by 12Dec by 6:00pm without exception

