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Chapter 5: Enhancing Classes 

Lesson Plans
	Chapter Objectives

· Define reference aliases.

· Explore passing object references as parameters.

· Learn to use the static modifier.

· Define formal interfaces and their class implementations.

· Define nested classes and inner classes

· Learn about basic graphical user interfaces.
	Collegeboard Objectives

I. Object Oriented Program Design

  A.  Program Design

    2.  Apply data abstraction and 

         encapsulation.

  B.  Class Design

    2.  Design an interface.

    5.  Extend a class using inheritance




Chapter Overview: This chapter takes a more in depth look at objects and the mechanisms that go into creating a robust system.  Students should spend ample time decomposing everyday objects into their properties and behaviors and identifying the difference between the two.  The ability to classify objects into sub sets of one another is a very important topic here.  Polymorphism and inheritance are major concepts in this chapter and should be introduced, demonstrated and reinforced for students with concrete examples developed both by the teacher, and by the students themselves.

Pacing:  This chapter is scheduled to take 2.6 weeks (13 school days) to complete.

	Day 1

References/ Passing Parameters
	Day 2

Programming Day (Lab 1)
	Day 3

Interfaces
	Day 4

Programming Day (Lab 2)
	Day 5

Dialog Boxes

	Day 6

Programming Day (Lab 3)
	Day 7

Programming Day (Lab 3) 
	Day 8

Programming Day (Lab 3)
	Day 9

Graphical User Interfaces
	Day 10

Programming Day (Lab 4)

	Day 11

Programming Day (Lab 4)
	Day 12

Review
	Day 13

Assessment
	
	


References/Passing Parameters:


PowerPoint: APSlides05, use slides 1 - 21


Project Suggestion:  Students could use the following project to demonstrate parameter passing and how references work.  Create a relatively simple piece of code (or choose one from the reading) and have students create a “storyboard” of how the variables and parameters relate to each other as the code progresses.  Each storyboard frame is to contain a basic representation of the object in memory (draw a box and write in values).  Students are then to take the instance variables, parameters, as well as any local variables and draw memory representations of them as well.  (remember that the object always exists in its primary state, and that every other object variable exists as a reference to that object.


Recommended Assignments: Reading: Pgs. 248 – 263, Self Review: 5.1 – 5.5, 

Multiple Choice: 5.1 – 5.3, True/False: 5.1 – 5.8, Short Answer: 5.1 – 5.2,



Programming Projects: 5.1

Interfaces:


PowerPoint: APSlides05, use slides 22 - 36 


Project Suggestion:  Interfaces are an agreement the user makes with the program to write certain methods into their object.  In order to illustrate this concept have each student take a blank piece of paper.  Tell them they are to write a short story.  The story must contain a person who travels somewhere. (ie implements traveler)  From your story we should know where he/she traveled, what mode of transportation they used, and how long they stayed.  The rest of the story is up to the student.  By comparing stories students should be able to easily observe that interfaces, like the stories, contain required components, but the details of each story (object) are left completely up to the writer (programmer).


Recommended Assignments: Reading: Pgs. 263 – 273, Self Review: 5.6 – 5.7, 

Multiple Choice: 5.4 – 5.10, True/False: 5.9 – 5.10, Short Answer: 5.2 – 5.6,



Programming Projects: 5.2 – 5.7

Dialog Boxes:


PowerPoint: APSlides05, use slides 37 - 43 


Project Suggestion:  Have students make a list of all the different types of dialog boxes they have encountered while using computers.  In addition to standard messages, don’t forget to include things like errors, password boxes, and even tutorials or wizards from different applications.


Recommended Assignments: Reading: Pgs. 277 – 279, Self Review: 5.8, 

Programming Projects: 5.8 – 5.9

Graphical User Interfaces:


PowerPoint: APSlides05, use slides 44 - 50


Project Suggestion:  Have students create a simple pencil and paper graphical user interface.  This will involve them using various sheets of paper in order to sketch what the screen would look like for their program.  Students should account for all possible user entries in their input/output/events.  Have teams of students pair up to test each others GUI’s for robustness.  Discuss the findings of the groups what kinds of special error checking should be built into programs to deal with unique cases.


Recommended Assignments: Reading: Pgs. 280 – 288, Self Review: 5.9 – 5.10, 

Programming Projects: 5.10

Lab Assignments:

Lab 1

Phase I:  Tracing References (pg. 81 – 83), Changing People (pg. 84 – 85)

Lab 2

Phase I:  A Modified MiniQuiz Class (pg. 87 - 89), Bank Account Transfers (pg. 90 – 91), Counting Transactions (pg. 92 – 93)

Phase II:  Using the Comparable Interface (pg. 86) 

Lab 3
Phase I:  Modifying EvenOdd.java (pg. 94)

Phase II: A Pay Check Program (pg. 95)

Lab 4
Phase I:  Voting with Buttons (pg. 96 – 97), Calculating Body Mass Index (pg. 98 – 100)

Basic Syntax Errors to watch for/warn against  

Students working through this information will have initial trouble with the difference between extends and implements.  Also the has-a, is-a relationships are very important to reinforce at this stage.  Using an IDE with the ability to show class relationships and the difference between implements, extends and uses will be a great advantage here, and is even recommended in the projects.
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