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Chapter 4: Writing Classes 

Lesson Plans

	Chapter Objectives

· Define classes that act like blue-prints for new objects, made of variables and methods.

· Explain encapsulation and Java modifiers.

· Explore the details of method declarations.

· Review method invocation and parameter passing.

· Explain and use method overloading.

· Learn to divide complicated methods into simpler, supporting methods.

· Describe relationships between objects.

· Create graphics based objects.
	CollegeBoard Objectives

I. Object Oriented Program Design

  A.  Program Design (All sections)

  B.  Class Design

       1.  Design and implement a class.

       2.  Apply functional decomposition.

II.  Program Implementation

  B.  Programming constructs

       2.  Declaration

            c.  Class declarations

            e.  Method declarations

            f.  Parameter declarations

        4.  Control

           a.  Methods

IV Standard Data Structures

   B.  Classes


Chapter Overview: The writing classes chapter is a gentle introduction to object oriented design for students.  This chapter explores some of the concepts of how to break code into usable pieces as well as some of the important features of designing abstract data types and data storage classes.  A solid understanding of this material is crucial if the student is to move into more advanced concepts and even more so if students are studying for the AB exam.

Pacing:  This chapter is scheduled to take 3.2 (16 Days) weeks including assessments and programming days.  Below is a sample schedule for a chapter outline.

	Day 1

Anatomy of Classes and Methods
	Day 2

Programming Day (Lab 1)
	Day 3

Programming Day (Lab 1)
	Day 4

Method Overloading
	Day 5

Programming Day (Lab 2)

	Day 6

Method Decomposition
	Day 7

Programming Day (Lab 3) 
	Day 8

Programming Day (Lab 3)


	Day 9

Object Relationships
	Day 10

Programming Day (Lab 4)

	Day 11

Programming Day (Lab 4)
	Day 12

Bumper Cars Case Study
	Day 13

Applets and Graphics
	Day 14

Programming Day (Lab 5)
	Day 15

Chapter Review

	Day 16

Assessment
	
	
	
	


Anatomy of Classes and Methods:


PowerPoint: APSlides04, use slides 1-28


Project Suggestion:  Take a complete object and print it out as well as the documentation for that object.  Cut the lines of code (or even separate parts of method headers) and have students put the puzzle back together again so that they have a workable object that meets the documentation given. 


Recommended Assignments:  Reading: Pgs. 190 – 210, Self Review: 4.1 – 4.7,

Multiple Choice: 4.1 – 4.3, True/False: 4.1 – 4.4, 

Short Answer: 4.1 – 4.13,  Programming Projects: 4.1 – 4.3, 4.6

Method Overloading:


PowerPoint: APSlides04, use slides 29 - 32


Project Suggestion:  Students should work in small groups to make a list of at least 3 things that they do that sometimes require more information (or less) depending on circumstances.  One example might be homework.  A doHomework method might include one parameter (only HW in one subject) or many parameters (many subjects) and may be a void method (just reading – no work to turn in) or may require the student to return the next day with pages of work completed.


Recommended Assignments: Reading: Pgs. 210 – 214, Self Review: 4.8 – 4.9, 

Multiple Choice: 4.4 – 4.6, True/False: 4.5, Short Answer: 4.14 – 4.18,



Programming Projects: 4.8

Method Decomposition:


PowerPoint: APSlides04, use slides 33 - 34


Project Suggestion:  Write a large method that includes many parts of a multistep process.  Print the program and distribute to the students.  Have students work in pairs or small groups to cut up the code into separate sections and repaste them, writing in method headers and calls where appropriate.


Recommended Assignments: Reading: Pgs. 214 – 219, Self Review: 4.10, 

Multiple Choice: 4.7 – 4.10, Short Answer: 4.19 – 4.22, 

Programming Projects: 4.4

Object Relationships:


PowerPoint:  APSlides04, use slides 35 - 37


Project Suggestion:  Give students a series of related (and unrelated) objects.  Have them arrange the objects into a hierarchy and include descriptions of how the objects might call or communicate with each other.


Recommended Assignments:  Reading: Pgs. 219 – 228, Self Review: 4.11 – 4.12, 

True/False: 4.6 – 4.10, Programming Projects: 4.5, 4.7

Applets and Graphics:


PowerPoint: APSlides04, use slides 38 - 40


Recommended Assignments:  Reading: Pgs. 231 – 235, Self Review: 4.13, 

Short Answer: 4.23 – 4.25, Programming Projects: 4.9 – 4.10

Lab Assignments:

Lab 1

Recommended Homework: Prelab Exercises Questions 1 and 2 (Page 67)

Phase I:  Using the Coin Class (pgs. 68 – 69)

Phase II:  Modifying the Coin Class (pg. 70)

Lab 2

Recommended Homework: Prelab Exercises Question 3 (Page 67)

Phase I: A Bank Account Class (pgs. 71 – 73)

Lab 3
Phase I:  Tracking Grades (pgs. 74 – 76)

Phase II: Band Booster  (pg. 77)

Lab 4
Phase I:  Representing Names (pg. 78)

Lab 5
Phase I: Drawing Circles (pg. 79)

Basic Syntax Errors to watch for/warn against  

Beginner students will have a tendency to confuse parameters and arguments, and will make the mistake of including data types in method calls (both for variables and the methods themselves).  Students should also become familiar at this point with braces ( { and } ) errors.  The different compiler errors that they are receiving may start to confuse them, however this would be an excellent chapter to start piecing apart the errors and really looking at what is being said by the compiler or IDE.
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