Lesson 5: User Input

45 minutes

Overview

How do | get input from the user?

Students learn how to obtain user input using the
Scanner class. Additionally, they discover the
NullPointerException , its cause, and strategies for

debugging this error.

Standards Full Course Alignment

CSA Conceptual Framework
» MOD-1- Some objects or concepts are so
frequently represented that programmers can draw
upon existing code that has already been tested,
enabling them to write solutions more quickly and
with a greater degree of confidence

» 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)
Input Methods

Activity (30 minutes)
The Scanner Class
Getting User Input

Wrap Up (10 minutes)
Debugging Wall
Assessment: Check for Understanding
AP Classroom Topic Questions

Objectives

Students will be able to:

e Explain the purpose and
functionality of null

e |dentify the cause of a
NullPointerException

e Use the Scanner class to obtain
input from the user

Preparation

e 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 a Scanner Object -
Video

+ Scanner Class Methods - Video

e U2L5 Extra Practice - Handout

Vocabulary

e NullPointerException - an error
that occurs when a reference
does not point to an object

e null -indicates that the variable
does not refer to any object

+ application program interface
(API) - a library of prewritten
classes


https://staging-studio.code.org/courses/csa-2022/standards
https://forum.code.org/t/csa-unit-2-lesson-5-user-input/36393/2
https://youtu.be/2jJUc-FUuq8
https://youtu.be/v1xPNK2hzzg
https://docs.google.com/document/d/1cbVbyZYlPdn7LT0etlrXklRBU6ngKYpct0xm11J-E4w/edit?usp=sharing

+ library - a collection of methods or
reusable components of code

Teaching Guide

Warm Up (5 minutes)

Input Methods

& Remarks

We interact with software every day. Most of the apps and systems we use get input from us to
perform the tasks they are programmed to complete.

Do This: Explain the program examples and their methods of input.
Discuss: Use the Retrieve-Pair-Share strategy to discuss the prompt.

o What are some apps and systems that you use every day?
o What types of inputs do these apps and systems use?
e How do they get these inputs from the user?

Discussion Goal: Students identify apps and systems they use on mobile devices, gaming consoles, or
computers. Students share inputs that these apps and systems use, such as entering personal
information, moving a character in a game, or entering content in a document. Students discuss how
they enter input to apps and systems, including touchscreen input and button selections.

@ Teaching Tip -

Ask students about specific apps they use on their mobile devices or programs for school work.
Have students consider the types of inputs for these apps and programs.

Activity (30 minutes)

The Scanner Class (15 minutes)

& Remarks

Getting input from a user is an important aspect of many apps and programs we use every day. User
input makes a program more interactive and adaptable to individual needs and information.

Do This: Review the lesson objectives.
Do This: Define application program interface (AP/) and library.

Do This: Introduce the java.util package and the Scanner class.
Q Teaching Tip -

The term package was introduced in Unit 1 Lesson 3 when The Neighborhood was introduced. Ask
students to recall the meaning of package and how The Neighborhood consists of classes that can
be imported and used.



Display: Show the video - Creating a Scanner Object.

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.

(I Predict: Getting User Input

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

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

Discussion Goal: Students notice that a user can input values into the program. Students may wonder
what other methods are in the Scanner class for getting user input.

& Remarks

The Scanner class has several methods for obtaining input based on the type of data we want to get
from the user. Let's look at some of the methods that we will use today.

Display: Show the video - Scanner Class Methods.
Discuss: Use the Hold That Thought strategy to discuss the prompt.
o What are some ways you could use these methods in your programs?

Discussion Goal: Students suggest types of information they could obtain from a user, such as asking
how much paint a Painter object should start with or a flavor for a Dessert object.

@ Teaching Tip -

Ask students to consider how they might use input to decide the starting values for Painter or
Dessert objects or perform calculations.

Do This: Click through the animated slide to demonstrate common errors using Scanner class
methods.

& Remarks

We previously learned that reference variables point to the location of an object in memory while

int , double , and boolean variables hold a primitive value. When we have a primitive variable that
does not yet have a specific value, we might initialize it to zero or false . Sometimes we might have a
reference variable that does not yet point to a specific object. In these cases, we could initialize a
reference variable to null .

Do This: Click through the animated slide to define null and NullPointerException .

Getting User Input (15 minutes)

& Remarks

The methods we saw in the video earlier are not the only methods available in the Scanner class. We
can refer to the documentation for the Scanner class to see what methods it has and how to use
them.



Do This: Click through the animated slide to demonstrate how to access documentation in Java Lab.

Do This: Direct students to Level 2 on Code Studio to complete Levels 2 and 3. Students debug a
program on Level 2 with a NullPointer exception, then continue to Level 3 to complete a choice level
to create and use a Scanner object to obtain user input.

& 2-3 Getting User Input
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Wrap Up (10 minutes)

Debugging Wall

& Remarks

We saw some new types of errors today! Let's discuss these errors we encountered and update our
Debugging Wall with the strategies we used to debug them.

Discuss: Click through the animated slide to display the prompts. Use the Hold That Thought
strategy to discuss the prompts.

o What errors did you encounter while writing your code?
e How did you find and fix the error?

Discussion Goal: Students share errors they encountered, including the NullPointerException .
Students share strategies for how they found and fixed their errors.

Do This: Have students choose a strategy as a class and add it to the Debugging Wall.
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.

= 4 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.


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