Lesson 10: Scope and this

45 minutes

Overview

How does the scope of a variable impact its
accessibility and use?

Students explore the scope of variables in a program and
discover that the local variable is used when it has the
same name as an instance variable. Students learn to use
the this keyword to refer to the current object in
constructors and methods.

Full Course Alignment

Standards

CSA Conceptual Framework
» VAR-1- To find specific solutions to generalizable
problems, programmers include variables in their
code so that the same algorithm runs using different
input values
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Warm Up (5 minutes)
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Activity (30 minutes)
Scope and the this Keyword
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Wrap Up (10 minutes)
Show What You Know Week
Assessment: Check for Understanding
AP Classroom Topic Questions

Teaching Guide

Warm Up (5 minutes)

Objectives

Students will be able to:

e |dentify the scope of variables
e Use the this keyword to refer to
the current object

Preparation

¢ Print copies of the Unit 2 Study
Guide (one for each student)

¢ Check the Teacher's Lounge for
verified teachers on the CSA
Forum to find additional
strategies or resources shared by
fellow teachers

Links

Heads Up! Please make a copy of
any documents you plan to share
with students.

For the students

+« Diagramming Scope - Handout
¢ U2L10 Extra Practice - Handout
¢ Unit 2 Study Guide - Resource

Vocabulary

e this keyword - a keyword used
to refer to the current object in a
method or constructor

e scope - where a variable can be
used


https://staging-studio.code.org/courses/csa-2022/standards
https://forum.code.org/t/csa-unit-2-lesson-10-scope-and-this/36388/2
https://docs.google.com/document/d/1INolQrMjM7CUxH70jCOiZjg-LDlOZGwQARFtICWumqY/edit?usp=sharing
https://docs.google.com/document/d/1xYvqBsOIfRxiGILRvDK-YeQBo_NXLl3rG--HtGBpdMo/edit?usp=sharing
https://docs.google.com/document/d/1U_rftbSaeWgCtk16mD4ckrQKcQVU4yRlFgFe_OyN18c/edit?usp=sharing

Software Engineers

& Remarks

You identified a software engineering characteristic or skill that you wanted to work on at the
beginning of this unit. Let's check in on the progress you have made as a software engineer.

Discuss: Use the Hold That Thought strategy to discuss the prompt.
e How have you grown as a software engineer in this unit?

Discussion Goal: Students share the characteristic or skill they chose to focus on in this unit and how
they feel they have grown in this area.

Activity (30 minutes)

Scope and the this Keyword (15 minutes)

& Remarks

We have worked with local variables in the constructors and methods we have written in this unit.
Local variables are limited to the block of code where they are declared, which limits where we can
use these variables.

Do This: Review the lesson objectives.

Do This: Click through the animated slide to define scope and demonstrate the example.
Distribute: Give each student a copy of the Diagramming Scope handout.

Do This: Direct students to complete the Diagramming Scope handout.

Do This: Click through the animated slide to review the solution.

& Remarks

We can give a local variable the same name as an instance variable. If we were to do this, the variable
name will refer to the local variable instead of the instance variable. We need to make it clear which
variable or object we are referring to in our programs. Java has a special keyword that helps us refer
to the current object when referring to a specific variable or object.

Do This: Click through the animated slides to demonstrate using the this keyword in a constructor:

D To specify the object's instance variable
D To call another constructor in the class

Do This: Click through the animated slide to demonstrate how the this keyword can be used in a
method.

Discuss: Use the Hold That Thought strategy to discuss the prompt.

e Think about the objects you have designed in this unit. What are some scenarios where the this
keyword might be useful?

Discussion Goal: Students suggest various uses for the this keyword in the Project Mercury Pastries
Food Truck scenario, such as in the constructor to refer to the current object's instance variables, to
specify using the current object’s version of a method, or to call a parameterized constructor in the



same class with specified values. Students may also suggest passing the current object as a parameter
to a method or constructor call.

Q@ Teaching Tip -

Have students consider code that could be refactored using the this keyword or methods they
might implement in the Project Mercury Pastries Food Truck scenario that could use the this keyword
to reference the current object. You could ask additional probing questions, such as:

o [et's say the Dessert class had a method for calculating a discount and each Dessert subclass
had its own version of this method. How could we make sure we are using the correct version of
the method?

o We have no-argument and parameterized constructors in our classes. How could we simplify the
code in our no-argument constructors using the this keyword?

Using the this Keyword (15 minutes)

Do This: Direct students to Level 1 on Code Studio to complete Levels 1 through 2. On Level 1,
students complete a Check for Understanding then continue to complete a choice level on Level 2 to
use the this keyword.

= 1-2 Using the this Keyword

1 2

Q@ Teaching Tip -

Students use the Dessert classes they have developed in previous lessons to solve problems for
the Project Mercury Pastries Food Truck business. Students add code to classes given to them that
either extend or use the Dessert class. Students do not need to save these new classes to their
Backpack.

Wrap Up (10 minutes)

Show What You Know Week

& Remarks

The next five lessons are an opportunity to Show What You Know! We begin with the unit project, then
spend a day practicing answering AP-style free-response questions and wrapping up the unit with a
multiple-choice assessment. You've learned so much in this unit, and now you're ready to show what
you know!

Distribute: Give each student a copy of the Unit 2 Study Guide.
Do This: Introduce the Show What You Know week.

Do This: Introduce the Store Management Project.

Do This: Review the concepts covered in this lesson.

Display: Key Vocabulary



Assessment: Check for Understanding

Check For Understanding Question(s) and solutions can be found in each lesson on Code Studio. These
questions can be used for an exit ticket.

= 3

Check for Understanding

AP Classroom Topic Questions

To assign questions from the AP Classroom Question Bank that align with this lesson, create a custom
quiz in AP Classroom by searching the Question Bank for the Essential Knowledge statements listed at
the top of this lesson plan. You can find instructions and video demonstrations to do this on AP Central.

The following Topic Questions in AP Classroom can be assigned as a formative assessment for this
lesson:

o Topic Questions 5.8
e Topic Questions 5.9

Note: Some Learning Objectives and Essential Knowledge statements in the suggested Topic Questions
are covered in later units.
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