
Lesson 22: Collisions

Overview

Question of the Day: How can programmers build on

abstractions to create further abstractions?

In this lessson, students program their sprites to interact

in new ways. After a brief review of how they used the

isTouching  block, students brainstorm other ways that

two sprites could interact. They then use isTouching  to

make one sprite push another across the screen before

practicing with the four collision blocks ( collide ,

displace , bounce , and bounceOff ).

Purpose

This lesson introduces collisions, another useful

abstraction that will allow students to manipulate their

sprites in entirely new ways. While students could

theoretically have written their own displace, collide, or

bounce commands, the ability to ignore the details of this

code allows them to focus their attention on the high

level structure of the games they want to build.

This lesson is also intended to give students more

practice using the new commands they have learned in

the second chapter. This the last time they will learn a

new sprite behavior, and following this lesson students

will transition to focusing on how they organize their

increasingly complex code.

Assessment Opportunities

1. Model different types of interactions between

sprites.

See Level 7 in Code Studio.

2. Describe how abstractions can be built upon to

develop even further abstractions

In the wrap up, make sure students understand that

blocks such as isTouching  hide the complexity or

details of the code inside, allowing them to tackle

more complex problems.

Standards Full Course Alignment

CSTA K-12 Computer Science Standards (2017)

AP - Algorithms & Programming

Objectives

Students will be able to:

Describe how abstractions can be

built upon to develop even

further abstractions

Model different types of

interactions between sprites.

Links

Heads Up! Please make a copy of

any documents you plan to share

with students.

For the teachers

CSD Unit 3 - Interactive

Animations and Games - Slides

Vocabulary

Abstraction - a simplified

representation of something more

complex. Abstractions allow you

to hide details to help you

manage complexity, focus on

relevant concepts, and reason

about problems at a higher level.

Introduced Code

bounce(target)

bounceOff(target)

bounciness

collide(target)

displace(target)

setCollider(type)

https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/collide/
https://staging-studio.code.org/docs/gamelab/displace/
https://staging-studio.code.org/docs/gamelab/bounce/
https://staging-studio.code.org/docs/gamelab/bounceOff/
https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/courses/csd-2021/standards
https://docs.google.com/presentation/d/1I66LrxwPZPiGX3d7PhIYZbTfp0_-qnmAK41Q-hMb6hI/copy
https://staging-studio.code.org/docs/gamelab/bounce/
https://staging-studio.code.org/docs/gamelab/bounceOff/
https://staging-studio.code.org/docs/gamelab/bounciness/
https://staging-studio.code.org/docs/gamelab/collide/
https://staging-studio.code.org/docs/gamelab/displace/
https://staging-studio.code.org/docs/gamelab/setCollider/




Agenda

Lesson Modifications

Warm Up (5 minutes)

Activity (35 minutes)

Wrap Up (5 minutes)

Teaching Guide

Lesson Modifications

 Attention, teachers! If you are teaching virtually or in a socially-distanced

classroom, please click here to access modifications that can be used during this lesson.

Warm Up (5 minutes)

Display: Display the animated image. It is also available as a level in code studio.

Prompt: Using the blocks we already know how to use, how could we create the sprite interaction we

can see in this program?

Code Prediction

Share: Allow students to share out their ideas.

 Discussion Goal

Goal: The goal of this discussion is for students to brainstorm ways to solve the problem of having

one sprite push another across the screen. There's no need for students to come to a consensus,

because they will each have a chance to try out a solution in the next level in Code Studio. Students

should understand that it is possible to use blocks to produce the desired movement just with the

blocks that they have already learned.

 Remarks

Th fi t t f th bl i fi i t h th t it t hi b t l d fi d

 1

https://docs.google.com/document/d/16yHyWom69h5OFd-4yYiuwSq9MOdan9sv3Q0R0tzmtD8/edit






The first part of the problem is figuring out when the two sprites are touching, but we already figured

out how to do that and can now use the isTouching  block. That means we don’t need to think about

those details anymore. Using abstraction to hide the complicated details in that part of the problem

means we can focus on the new part.

 Teaching Tip

Students have seen this vocabulary before, but given its importance to the chapter, it is introduced

again here.

Vocabulary Review:

abstraction - a simplified representation of something more complex

Question of the Day: How can programmers build on abstractions to create further abstractions?

Activity (35 minutes)

Prompt: This was a challenging problem, but we were able to solve it. What helped us to solve this

problem?

 Assessment Opportunity

Make sure students talk about the importance of higher-level blocks, such as isTouching, and that

while these blocks don't provide new functionality, hiding the complexity of the code inside of a

single block allows them to tackle more complex problems.

This is also a good time to call out how far the students have progressed in their skills since the

beginning of the unit. This problem would have seemed almost impossible at the beginning of the

year. Some things that made the problem easier to solve were:

Preparation: The students brainstormed and thought about solutions before trying out their

code.

Cooperation: Students worked as a group to come up with a solution

Abstraction: Students were able to use the isTouching  and velocityY  blocks to hide part of

the solution's complexity.

 Remarks

All of these things are very important, and they come up in Computer Science a lot. One thing that

was particularly helpful was the isTouching  block, which hid the complicated code that tells us

whether the two sprites are touching. There's also a displace  block that hides the code we just

wrote, and some other blocks that hide the code for some other types of sprite interactions. You'll

have a chance to try out these blocks in the next few levels.

Skill Building 2-5

2 3 4 5

https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/velocityY/
https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/displace/






Practice

Assessment

 Assessment Opportunity

You can use this level as a formative assessment for students. Click inside the level to view a rubric

and leave feedback to your students

Challenges

Wrap Up (5 minutes)

Question of the Day: How can programmers build on abstractions to create further abstractions?

Vocabulary Review:

abstraction - a simplified representation of something more complex

Prompt: How did having the isTouching  block and the velocityX  block make it easier to solve the

problem of one sprite pushing another?

 Assessment Opportunity

Students should understand that these two blocks represent partial solutions to the problem of one

sprite pushing the other, and that by hiding the details of those partial solutions, they can more

easily focus on how to fit those partial solutions together to solve larger and more complex

problems.

 6

 7


 8

https://staging-studio.code.org/docs/gamelab/isTouching/
https://staging-studio.code.org/docs/gamelab/velocityX/

