Lesson 10: Arrays and Color LEDs

Overview

An array is an ordered collection of items, usually of the
same type. In this lesson, students learn ways to access
either a specific or random value from a list using its
index. They then learn how to access the colorLEDs array
that controls the behavior of the color LEDs on the Circuit
Playground. Students will control the color and intensity
of each LED, then use what they have learned to
program light patterns to create a light show on their
Circuit Playground.

Purpose

Arrays are a common data structure in computer science,
used to make storing and accessing information easier.
The lesson prepares students to access items within an
array, but doesn't yet cover creating and modifying
arrays, which will be addressed in the following lesson.
Students are also introduced to the ring of color LEDs,
which are exposed as an array called colorLeds .
Students learn how to access and control each LED in the
array individually, preparing them to access multiple
LEDs though iteration later in the chapter.

Assessment Opportunities
1. Access an element in an array using its index

Code Studio: See the rubric on bubble 6 and the
quick check on bubble 7

2. Use the color LED array to individually control each
color LED

Code Studio: See the rubric on bubble 14

Standards Full Course Alignment

CSTA K-12 Computer Science Standards (2017)
» AP - Algorithms & Programming

» CS - Computing Systems

Agenda

Warm Up (5 minutes)
Discussion: What is a List?

Objectives

Students will be able to:

¢ Access an element in an array
using its index

¢ Use the color LED array to
individually control each color LED

Links

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

For the teachers

e Arrays - Resource

e CSD Unit 6 - Physical Computing
- Slides

e Circuits and LEDs - Resource

e Color Lights - Resource

For the students

¢ Introduction to Arrays - Video
(Download)

Vocabulary

e Array - A data structure in
JavaScript used to represent a list.

Introduced Code
e blink(interval)
e color(color)
e colorLeds
e intensity
e 1list[0]

e On


https://staging-studio.code.org/docs/applab/colorLeds/
https://staging-studio.code.org/courses/csd-2021/standards
https://drive.google.com/file/d/1X8tTj4O9_XVn1LNPhs9LZGIXJVxB6yFX/view?usp=sharing
https://docs.google.com/presentation/d/1kP-ZflfE6KTH8DC71qVEnptEs_m4eirbgyYpHRammkE/copy
https://drive.google.com/file/d/1uRQsBQna07gfhhqlIz6mgX56fki8n_-d/view?usp=sharing
https://drive.google.com/file/d/1EEZhq_8Ljs77kLQoriJj24frEkFfHIKZ/view?usp=sharing
https://youtu.be/seBDTeZmb-k
http://videos.code.org/cs-discoveries/applab/applab_arrays.mp4
https://staging-studio.code.org/docs/applab/blink/
https://staging-studio.code.org/docs/applab/color/
https://staging-studio.code.org/docs/applab/colorLeds/
https://staging-studio.code.org/docs/applab/intensity/
https://staging-studio.code.org/docs/applab/accessListItem/
https://staging-studio.code.org/docs/applab/on/

Activity (35 minutes)
Arrays and Color LEDs

Wrap Up (5 minutes)
Discussion: Objects Vs Arrays

Teaching Guide

Warm Up (5 minutes)

Discussion: What is a List?

Set Up: Have students take out their journals. In their journals have students respond to the following
prompt.

Prompt: What is a list? What do you use lists for?

-
®, Discussion Goal AW

While the types of lists students come up with vary from class to class, the two main characteristics
of lists that students should understand is that they usually are comprised of items of the same type
(tasks to complete, names of people, song titles, grocery items, etc.) and that they have an order.
Some common types of lists include a to-do list, a class roster, a playlist, or a grocery list.

Discuss: Once students have had time to write down their own thoughts, have them share out to the
whole class. Work as a class to try to get an understanding of what a list is.

& Remarks

When we program, we sometimes want to store lists of items. In Javascript, we do this using an array.
An array is a collection of items that are stored in a particular order. We're going to look at different
ways to use arrays, and then see how they will help us to control more LEDs on the Circuit Playground.

Activity (35 minutes)

Arrays and Color LEDs
Transition: Head to Code Studio

Questions to Consider with Video:

* When might an array be more useful than a variable?
¢ Why do you always need to assign an array to a variable?
¢ How can you access the elements in your array?

&1 Video: Introduction to Arrays

( ®, Discussion Goal AW



Goals:

This is the first introduction to arrays, and students will have an opportunity to try them out in the
lesson, so understanding why arrays are helpful and the general ways that can use them is more
important than the particular syntax or commands in the video. Students should understand that
arrays are intended to hold several pieces of information, usually all of the same type. Just like any
other piece of information, it needs to be assigned to a variable for a programmer to find it again.
Programmers can access each element of the array by its index, or its position number in the array.
Students will have a chance to practice the exact syntax in the lesson.

- 2-6 Introduction to Arrays
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-
® Assessment Opportunity ‘W

Level 6: 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

=7 Using Arrays

< 8-12 Color LEDs

8 9 10 M 12

4 13-14 Light Show
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-
® Assessment Opportunity ‘W

Level 14: 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

B8 15 Challenge Levels

Wrap Up (5 minutes)

Discussion: Objects Vs Arrays

Prompt: You have now seen both objects, such as the Sprite object, and arrays. How is an array



different from the attributes of an object? When would you use an array? When would you use an
object?

-
= Content Corner ‘W

Arrays are frequently used to collect items of the same type (a bunch of numbers, a bunch of
strings, a bunch of button names, etc), but in JavaScript all list items need not be of the same type.
You can create lists the include numbers, strings, objects, and even other lists.

An Object is a data structure that combines many values (such as numbers, strings, and even
functions) that represent the attributes of that object (height, width, rotation, name) which are
easier to keep track of if done in one place. The attributes can be of many different types but they
all describe one object.

You can either use this as an exit ticket or have a class discussion if you have time.



