Lesson 1: Variables

45 minutes

Overview

How can | store values so | can reuse them?

Students expand their knowledge of data types to learn
about the int and double types and differentiate
between primitive and reference variables. Students
explore how variables are declared, initialized, and used
as they write and modify code segments and identify the
current value stored in a variable.

Full Course Alignment
Standards °
CSA Conceptual Framework
» CON-1- The way variables and operators are
sequenced and combined in an expression
determines the computed result.

» 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

Agenda

Warm Up (5 minutes)
Software Engineering Goals

Activity (35 minutes)
Introduction to Variables
Investigating Variables
Creating and Working with Variables

Wrap Up (5 minutes)
Swapping Values
Assessment: Check for Understanding
AP Classroom Topic Questions

Objectives

Students will be able to:

e Declare and assign a value of
type int, double, boolean, or
String to a variable

¢ |dentify the current value stored
in a variable

Preparation

¢ Print copies of the Unit 2 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

* Creating Variables - Video
e U2L1 Extra Practice - Handout
¢ Unit 2 Guide - Handout

Vocabulary

e assignment - using the
assignment operator ( = ) to
initialize or change the value
stored in a variable

o data type - the format of the data
that can be stored in a variable

¢ declaration - giving a name and
data type to a variable


https://staging-studio.code.org/courses/csa-2022/standards
https://forum.code.org/t/csa-unit-2-lesson-1-variables/36397/2
https://youtu.be/VHwlxlqrquM
https://docs.google.com/document/d/1e_iaBTTV0srizdsC0oNzjgECyKMl9aLILm9TW6Qbobs/edit?usp=sharing
https://docs.google.com/document/d/1FjdUqh94hmb2mAFRwLxYK-no8brQ3ze77y37hDJThTA/edit?usp=sharing

« initialization - giving a starting
value to a variable using the
assignment operator ( = )

« literal - a source code
representation of a value, such as
a number or text

e primitive type - a basic data type
that Java predefines

+ reference type - a data type that
contains a pointer to the memory
location of an object

+ variable - a container that stores
a value in memory

Teaching Guide

Warm Up (5 minutes)

Software Engineering Goals

& Remarks

In the previous unit, you learned about the characteristics of software engineers and began to
develop your software engineering skills. We will be learning more about the structure and design of
classes in Java programs and continue to use software engineering characteristics and skills to make
design decisions.

Distribute: Give each student a copy of the Unit 2 Guide.

Discuss: Use the Retrieve-Pair-Share strategy to discuss the prompt, then have students note their
goals on the Unit 2 Guide.

o What software engineering characteristics do you want to work on in this unit?
o How will you know you grew in this area by the end of the unit?

Discussion Goal: Students share characteristics and skills that they want to improve and identify goals.
@ Teaching Tip -
Students can choose any characteristic or skill they want to improve regardless of whether or not it is
an area for improvement. Students can choose a characteristic that is a strength that they want to

further develop as an anchor for upcoming units, or they can choose a characteristic that is an area
for improvement.

Activity (35 minutes)

Introduction to Variables (15 minutes)

& Remarks

There are two tvnes of variables in .Java that store different tvnes of information. | et's exnlore what
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these are and how they work.

Do This: Review the lesson objectives.

Discuss: Click through the animated slide to display the prompts. Use the Retrieve-Pair-Share
strategy to discuss the prompts.

e Where have you seen or used variables before?
e What might you store in a variable in a program?

Discussion Goal: Students share examples of using variables in math class. Students suggest ways a
variable could be used in a program, such as keeping track of a score in a game.

Q Teaching Tip -

Have students recall the attributes of the Painter class. Ask them whether these are variables and
how a program in The Neighborhood used these variables to keep track of the location of a
Painter object, how much paint it had, and the color of the paint.

Do This: Define variable.

Do This: Direct students to Level 1 on Code Studio to predict the program'’s outcome, then run the
program to compare their predictions to the actual outcome.

( Predict: Creating Variables

Discuss: Click through the animated slide to display the prompts.

e What do you notice about the code in this program?
o What do you wonder about the code in this program?

Discussion Goal: Students notice the different types of values and how a String can be created.
Students may wonder about the differences between each type and why a String can be created in
different ways.

Do This: Click through the animated slide to demonstrate stack memory and heap memory.

Do This: Click through the animated slide to define data type, primitive type, and reference type.

& Remarks

Primitive variables are stored in stack memory. On the other hand, objects are stored in heap memory.
We use reference variables to access an object from heap memory. Reference variables contain a
pointer to where the object is located in memory.

Investigating Variables (10 minutes)

Group: Place students in pairs.

Do This: Direct students to Level 2 on Code Studio to investigate the program with a partner.
Students make the changes to the program as prompted.

= 2 Investigate: Working with Variables



Do This: Click through the animated slide to explain the code segment and define assignment,
declaration, initialization, and literal.

Creating and Working with Variables (10 minutes)

& Remarks

Let's practice creating and using variables in Java. You can print the values stored in a variable to
check its value.

Display: Show the video - Creating Variables.

Do This: Click through the animated slide to demonstrate printing the value stored in a variable to
the console.

Q@ Teaching Tip -
Have students predict the output before displaying it.
Do This: Direct students to Level 3 on Code Studio to complete Levels 3, 4, and 5. Students complete

a Check for Understanding on Level 3, then continue to Level 4 to create and print int , double , and
String variables. Students change and print the values stored in these variables on Level 5.

= 3-5 Creating and Printing Variables
3° 4 5

Wrap Up (5 minutes)

Swapping Values

& Remarks

We have learned a lot about working with variables in a program today! Let's help this programmer
fix an error in their code.

Discuss: This code segment is supposed to swap the values in variables firstNumber and
secondNumber , but it has an error. What do we need to add, remove, or change to correct this code
segment?

Discussion Goal: Students suggest adding a temporary variable to perform the swap. The value stored
in firstNumber should be copied to the temporary variable. The value stored in secondNumber can
then be copied to the firstNumber variable, and then the value stored in the temporary variable can
be copied to the secondNumber variable.

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.

= 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:

e Topic Questions 1.2

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

@@@ This curriculurn s avallable under a
Creative Commons License (CC BY-MC-SA 4.0).

If you are interested in licensing Code.org materials for commercial purposes contact us.



https://apcentral.collegeboard.org/instructional-resources/ap-classroom
https://creativecommons.org/
https://code.org/contact

