
Lesson 4: Constructors

45 minutes

Overview

How can I create objects with specific values?

Students revisit constructors to identify the need for

parameterized constructors and learn how to implement

these in a class. In the process, students differentiate

between actual and formal parameters and explore how

constructor calls function in programs.

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

MOD-2 - Programmers use code to represent a

physical object or nonphysical concept, real or

imagined, by defining a class based on the

attirbutes and/or behaviors of the object or concept

Agenda

Warm Up (5 minutes)

Revisiting the Painter Class

Activity (30 minutes)

Overloaded Constructors

Writing and Using Constructors

Wrap Up (10 minutes)

Constructor Corners

Assessment: Check for Understanding

AP Classroom Topic Questions

Objectives

Students will be able to:

Identify the correct constructor

being called based on the

constructor signature

Write a class with instance

variables and a constructor

Write a no-argument constructor

to assign default values to the

instance variables

Write a parameterized constructor

to specify formal parameters

Preparation

Gather the Classes and Objects

Manipulatives from the previous

lesson

Gather several sticky notes, small

scrap pieces of paper, tape, and

rubber bands or yarn

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

Constructors - Video

Overloaded Constructors - Video

U2L4 Extra Practice - Handout

Vocabulary

https://staging-studio.code.org/courses/csa-2022/standards
https://forum.code.org/t/csa-unit-2-lesson-4-constructors/36394/2
https://youtu.be/1vXP8R2i-wg
https://youtu.be/rYTRK8R9ZM8
https://docs.google.com/document/d/1u5jg_ra-1DBrAAJE5vJKI5f-UG9Smomfzb85BbHp084/edit?usp=sharing


actual parameter - the value

given to an attribute when

initializing an object

call by value - copying the value

of the actual parameter to the

constructor's formal parameter

default value - a predefined

value that is used by a program

when the user does not provide a

value

formal parameter - the values to

be passed to a constructor or

method

local variable - a variable

declared and accessible within a

specific block of code

no-argument constructor - a

constructor with no parameters

overloading - defining two or

more constructors or methods

with the same name but different

signatures

parameterized constructor - a

constructor that has a specific

number of arguments to be

passed to assign values to an

object's instance variables

Teaching Guide

Warm Up (5 minutes)

Revisiting the Painter Class

 Remarks

In the previous unit, we used the Painter  class constructor to create Painter  objects.

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

strategy to discuss the prompts.

What did the Painter  class constructor do?

What do you wish you could do when creating a Painter  object?

Discussion Goal: Students recall that the Painter  class constructor created a Painter  object at the

top-left corner of The Neighborhood with no paint facing east. Students suggest creating a Painter

object at a specific location with a starting amount of paint and facing a specified direction.
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Activity (30 minutes)

Overloaded Constructors (20 minutes)

 Remarks

When we created a Painter  object, it always started at the same location with no paint and facing

the same direction. The constructor we used set default values for its attributes.

 Do This: Review the lesson objectives.

 Display: Show the video – Constructors.

 Do This: Click through the animated slide to define no-argument constructor and default value.

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

strategy to discuss the prompts.

What are some limitations of a no-argument constructor?

Why would you want to use a no-argument constructor?

Discussion Goal: Students suggest limitations of a no-argument constructor, such as starting at the

same location every time they create a Painter  object. Students share that a no-argument constructor

is useful when the program needs a default object, but it is not useful when the object needs to start

with specific values.

 Teaching Tip

Have students recall problems from the previous unit that could have been easier if they started at

a specific location or with a certain amount of paint. Ask students to consider their Asphalt Art

Project and how starting with a certain amount of paint or at a specific location might have

impacted their project.

 Remarks

Luckily, Java has a solution for this! We don't always have to use a no-argument constructor to create

objects in our programs.

 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: Parameterized Constructor

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

What do you notice about the code in this program?

What do you wonder about the code in this program?

Discussion Goal: Students notice that the Painter  starts at a specific location facing a different

direction. Students may wonder how to implement this in their PainterPlus  class.

 Remarks

Subclasses do not inherit the constructors from a superclass. To use this constructor in the Painter

class, we will need to implement it in our PainterPlus  class. Let's start by identifying the components
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of this type of constructor.

 Do This: Click through the animated slide to define parameterized constructor, formal parameter, and

local variable.

 Do This: Click through the animated slide to define actual parameter and call by value.

 Remarks

Constructors are used to set the initial state of an object, which should include starting values for all

instance variables. These values set the state of an object, which is represented by the object's

instance variables and their values at a given time. The constructor parameters are local variables to

the constructor and provide data to initialize instance variables.

 Do This: Define overloaded.

 Display: Show the video – Overloaded Constructors.

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

What do you think would happen if we didn't write any constructors in a class?

Discussion Goal: Students may predict that an error might occur or that Java will specify default values

for the attributes based on the data types.

 Do This: Click through the animated slide to demonstrate the result of not writing any constructors in

a class.

 Do This: Click through the animated slide to demonstrate using super()  in a parameterized

constructor.

 Remarks

The PainterPlus  class inherits the instance variables defined in the Painter  class. The actual

parameters that are passed in the call to the superclass constructor provide values that the

constructor can use to initialize the object's instance variables.

Writing and Using Constructors (10 minutes)

 Remarks

 The Project Mercury Pastries Food Truck is starting its business in The Neighborhood, and the owner

needs our help! They need to track the desserts they sell and manage their customers and orders.

Throughout the upcoming lessons, we will use our software engineering skills to help solve the

problems they encounter as they get their business started in The Neighborhood.

 Do This: Direct students to Level 2 on Code Studio to complete Levels 2, 3, and 4. On Level 2,

students complete a choice level to use the parameterized constructor for the Painter  class. Students

continue to Level 3 to write and use a no-argument constructor in the Dessert  class. On Level 4,

students write and use a parameterized constructor in the Dessert  class.

Writing and Using Constructors

 Teaching Tip

 2-4
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The classes that make up the Project Mercury Pastries Food Truck problem are revisited throughout

the curriculum. Students develop the Dessert  class in this lesson to practice writing a class with

instance variables and constructors. Students expand on this problem and these classes to add new

behaviors and create arrays of Dessert  objects in future units.

 Remarks

This is a good time to commit our code and save our Dessert  class to the Backpack.

 Do This: Play the music clip to cue committing their code and saving the Dessert  class to the

Backpack.

Wrap Up (10 minutes)

Constructor Corners

 Do This: Designate four corners or areas in the classroom for each constructor signature. Have

students go to the corner they think is the correct constructor for the constructor call.

 Do This: Explain the correct constructor signature. Have students work with the students at their

corner to develop an explanation for why their corner is correct or incorrect. Ask students to share their

explanations with the class.

 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:

Topic Questions 2.2

Topic Questions 5.2

Note: Some Learning Objectives and Essential Knowledge statements in the suggested Topic Questions

are covered in later units.
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https://apcentral.collegeboard.org/instructional-resources/ap-classroom
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