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Introduction to Python Programming
Using LEGO® Education SPIKE™ Prime Set

OVERVIEW

In this course, students will learn the fundamentals
of the Python programming language, along with
programming best practices, through using

LEGO® Education SPIKE™ Prime set. Through a series X P

of scaffolded lessons, students will learn to important T P '31"»:"
libraries, how to use the hardware and software to _ %t. ' é‘;*‘
control motors and sensors, use conditionals and loops “'\;):} A ,‘ Qﬂ'

to control the flow of your programs, and store data " %

using Python data types and variables. They will define
and document their own custom programs, write
scripts, and handle errors. Most importantly, students
will have multiple and ongoing opportunities to use

all of this knowledge in authentic contexts to practice
and develop their coding skills in Python.

By the end of the course, students will

Design, iteratively develop and program a prototype of a robot or model

Work collaboratively, give and receive feedback, and incorporate suggestions
Debug and troubleshoot both hardware and software problems

Use algorithms, data, compound conditionals, sensors, loops and Boolean logic
Document programs, feedback, testing, and debugging

Articulate flowcharts or pseudocode to address complex problems
Decompose problems and subproblems into parts

Discuss issues of bias and accessibility

Communicate the solution to a problem, including model and programming

LEARNING PROMISE

Over the duration of this course, students will develop their Python
programming knowledge by analyzing, prototyping, and communicating ideas
in the areas of abstraction, algorithms, programming, and data. Students will
create artifacts and build models that use motors, sensors, lights, and sounds
to work effectively by creating Python programs. They will utilize various
programming techniques including writing pseudocode, using conditional
statements, loops, Boolean logic, as well as linear and computational thinking
to accomplish a variety of tasks. Students will apply their Python knowledge
to various guided and open-ended projects which culminate in presenting
solutions to real-world problems.

COURSE DESIGN

The course has been developed to address numerous Python programming skills
and outcomes. The lessons have been compiled into scaffolded experiences to
increase in complexity to enable teachers to provide their students with
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ongoing opportunities to develop proficiency in Python programming.

This course is built around the K-12 CS Framework and the CSTA standards.

A matrix of the lessons, the standards covered in each lesson, and framework
areas addressed is available

at the end of this document.

The course is broken down into five units and a culminating project. The units
have 6-8 lessons. The projects have between 10-12 lessons. During each 45-60-
minute lesson, students will experience a high level of engagement to develop
their Python proficiency. The course contains the following units:

1 Unit 1: Hardware + Software
Unit 2: Motors

Unit 3: Sensor Control

Unit 4: Loops and Variables
Unit 5: Conditions for Games
1 Project Unit: Mental Agility

= =4 -4 A

Throughout the lessons, strategic questions and key objectives will guide
students through the process of developing Python programming proficiency.
The key objectives listed on each lesson can be used to determine whether or
not each student is developing the relevant skills.

The projects within the course will include specific documentation via journaling
and rubrics to detail their overall understanding and application of the Python
concepts previously covered.

GETTING STARTED WITH THE SPIKE APP USING PYTHON
Opening a new project
Direct students to open the software and look at library options.
* Open the SPIKE App
* Select New Project
* Select PYTHON
* Select CREATE

Using the Programming Canvas

We suggest allowing the students a few minutes in the first lesson to see the
functions within the software and pointing out important features as shown in
the image below.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u cat i 0 n




Knowledge Base
reference for

\ Connect hub and getting sample
; see hub data ' code and API

Name Project

o
Programming T Spm—————— o S /

area

— i

Open the Console for Run program

print and error message or stop

1 The programming canvas is the open white space starting on the top
left side. When you open the software there will be a sample program
already loaded in the programming canvas.

T You will see the hub icon in the top left corner which is where you will
connect your hub.

1 Along the bottom you will see the console and some functions that
allow you to change the screen size and undo actions. The console
is where printed code will appear as well as error messages. If the
console is not showing, click the two horizontal bars in the center
bottom of the canvas. The console will move up to be visible.

1 Along the right side, you will see the knowledge base. The knowledge
base will provide support and act as a reference for code.

Using the Knowledge Base

The Knowledge Base provides getting started support and easy transition to
text-based coding for SPIKE Prime with python. The knowledge base is the API,
providing a place to find the functions linked to the hardware from the SPIKE
Prime set. Additionally, sample codes that can be copied and pasted into the
programming canvas, error message explanations, and the type and value of
each function are provided in the Knowledge Base.

Copy and Pasting from the Knowledge Base

To make programming simpler, there are several sample programs provided in
the Knowledge Base. Students can copy and paste these into the programming
canvas at any time. To copy and paste:
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* click the small blue icon in the upper right corner of the programming box

within the Knowledge Base
* right click in the box that you wish to paste the code
* choose PASTE

Connecting the Hub via Bluetooth
Guide students through connecting their hubs to the software. The hub can be
connected with the USB cable or through Bluetooth. To connect via Bluetooth:

* click the hub icon

* click CONNECT VIA BLUETOOTH in the upper right corner

* press the small circular button on the upper left part of the hub

* the hub name should appear at the bottom of the screen in a few seconds

* click on the correct hub name and it will be connected

* return to the programming canvas by clicking the X to close the
connection dashboard screen.

Renaming a Project
Projects will be saved in the My Projects tab. To easily locate a project, students
should give each project a name relevant to the task. To rename the Project:
* click the three small vertical dots to the right of the Project name.
* two choices will open in the pop-up menu, RENAME PROJECT and MOVE TO
* choose RENAME PROJECT
* the screen changes to show the current name
* erase what is there and type in your own title
* click save
* the menu will close and return to the programming canvas

ASSESSMENT
In this course, there are three types of assessment used for lessons and an
additional rubric used in the culminating project. Teachers are encouraged to
use all types of assessment as a way to provide students adequate feedback to
continue grow their knowledge and skills. The three types of assessment include:
« Teacher observations which encourages teachers to discuss outcomes
with students through posing questions and listening to how students as
a way to check for understanding.
« Peer feedback which allows students to learn how to provide and take
constructive feedback that can better their solutions.
« Self-assessment which allows students to deeply reflect on their own
learning to make connections, think about how to work together, and
complete work in positive ways.
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Introduction to Python Programming

Unit 1 Hardware and Software

Lesson

Objectives

CSTA Standards

Importing Libraries
45 minutes

* Learn why a
Pythonprogram must
havelibraries imported.

* Import libraries.

* Run a program.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

Communicating
with Light
45 minutes

* Describe the function of
hardware and software.
* Program the light matrix
and learn how to debug

a simple program.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and
give attribution.

2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Pair Programming

* Practice pair

2-CS-02 Design projects that combine
hardware and software components to

beeps and learn how to
debug a simple program.
* Create a sound pattern.

45 minutes programming.
« Modify programs collect and exchange data.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

Communicating * Describe the function of 2-CS-02 Design projects that combine

with Sounds hardware and software. hardware and software components to

45 minutes * Program sounds and collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and
give attribution.

2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Digital Sign
45-90 minutes

* Describe the function of
hardware and software.

* Program lights and sounds
to communicate a
message.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.
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Introduction to Python Programming

Unit 1 Hardware and Software

possible career pathways.
* Explore various careers

in career pathways.

Lesson Objectives CSTA Standards
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Ideas to Support * Give specific feedback on 1B-IC-20 Seek diverse perspectives for
Your Design a peer's project the purpose of improving computational
30-45 minutes * Explore how to use artifacts
feedback to improve
a project.
Career * Articulate their personal Career Ready Practice 10- Plan education
Connections - interests and goals. and career path aligned to personal goals.
Lesson Extension + Relate their personal (cCTO)
60-90 minutes interests and goals into
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Introduction to Python Programming

Unit 2 Motors

Lesson

Objectives

CSTA Standards

Making Moves
with Motors
45 minutes

« Program motors to turn
individually using
parameters of time and
speed

* Create a robot dance
party

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

New Moves with
Motors
45 minutes

* Program a motor to move
to position using the
shortest path.

* Program a motor to move
to a specific position.

* Program a motor to move
a defined number of
degrees.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Automating Action
45 minutes

* Build and program
a model that automates
a task.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Hopper Run
45 minutes

* Program two motors to
move simultaneously.

* Build and program a robot
without wheels to move
forward.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
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Introduction to Python Programming

Unit 2 Motors

Lesson Objectives CSTA Standards

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Race Day * Create a program to move 2-CS-02 Design projects that combine
45 minutes through a series of steps hardware and software components to
and turns. collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

* Utilize motor pair in
multiple ways.

Ideas to Help with * Give specific feedback on 1B-IC-20 Seek diverse perspectives for the
Race Day a peer's project purpose of improving computational
30-45 minutes * Explore how to use artifacts.

feedback to improve
a project.
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Introduction to Python Programming

Unit 3 Sensor Control

Lesson

Objectives

CSTA Standards

Start Sensing
45 minutes

« Program the force sensor.
* Create conditional
statements.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Charging Rhino
45 minutes

« Explore the force senor
* Understand effects of
power on movement

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Cart Control
45 minutes

« Program the distance
sensor.

* Explore movements with
distance.

* Understand ultrasonic.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Safe Delivery
45 minutes

« Program model to move
safely using sensors.

* Investigate effects of
motor power when using
sensors.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
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Introduction to Python Programming

Unit 3 Sensor Control

Lesson Objectives CSTA Standards

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Grasshopper « Make appropriate 2-CS-02 Design projects that combine
Troubles hardware decisions hardware and software components to
45 minutes . b Aact collect and exchange data.
Re-design a model to add 2-AP-13 Decompose problems and
a sensor subproblems into parts to facilitate the
design, implementation, and review of
programs.
2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Ideas to Help Your * Give specific feedback 1B-IC-20 Seek diverse perspectives for the
Grasshopper on a peer's project. purpose of improving computational
30-45 minutes * Explore how to use artifacts.

feedback to improve
a project.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u Cat i 0 n




Introduction to Python Programming

Unit 4 Loops and Variables

Lesson Objectives CSTA Standards

Warm Up Loop « Program with loops. 2-CS-02 Design projects that combine
with Leo - Build and program a sit- hardware and software components to
45 minutes up machine collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Counting Reps « Program a sit-up machine 2-CS-02 Design projects that combine
with Leo to count the reps and to hardware and software components to
45 minutes complete a count down. collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
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Introduction to Python Programming

Unit 4 Loops and Variables

Lesson Objectives CSTA Standards

Dance Loop with « Program a model using for 2-CS-02 Design projects that combine
Coach loops hardware and software components to
45 minutes collect and exchange data.

* Debug four programs to 2-AP-10 Use flowcharts and /or pseudocode

to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

learn tips and tricks.

Setting Conditions « Investigate while 2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

for Yoga statements.

45-90 minutes * Program a model using

while loops.
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Introduction to Python Programming

Unit 4 Loops and Variables
Lesson Objectives CSTA Standards
Infinite Moves « Program infinite loops. 2-CS-02 Design projects that combine
45-90 minutes « Create a model that hardware and software components to
includes a force sensor collect and exchange data.
that will orovide a 2-AP-10 Use flowcharts and /or pseudocode
o P to address complex problems as algorithms
condition for the robot 2-AP-13 Decompose problems and
to move. subproblems into parts to facilitate the
design, implementation, and review of
programs.
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Leading the Team * Design a model for 2-CS-02 Design projects that combine
with Loops repetition. hardware and software components to
90-120 minutes * Program a model to move collect and exchange data.
using loops 2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
Ideas to Help with * Give specific feedback 1B-IC-20 Seek diverse perspectives for the
Leading the Team on a peer's project. purpose of improving computational
with Loops * Explore how to use artifacts.
30-45 minutes feedback to improve
a project.
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Introduction to Python Programming

Unit 5 Conditions for Games

Lesson

Objectives

CSTA Standards

Controlling Motion
with Tilt
45 minutes

« Program the motion
sensor.

* Create conditional
statements.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Claw Machine
45 minutes

« Create a basic loop.
* Program a grabber model
based on set conditions.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Charting Game
Decisions
45-90 minutes

« Understand how to use

flowcharts in planning.

* Create flowcharts and
write programs that follow
them.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Guess Which Color
45 minutes

« Program the color sensor

using conditional code.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.
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Introduction to Python Programming

Unit 5 Conditions for Games

Lesson Objectives

CSTA Standards

* Create a game.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Guessing Game « Write code that uses

45 minutes multiple condition
statements using
if/elif/else programming.

« Add a loop to code.

* Debug coding that has
incorrect/missing syntax,
missing code, or incorrect
indention.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make

Score! « Program movement and
45 minutes light matrix.

* Apply knowledge of
conditional statements.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
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Introduction to Python Programming

Unit 5 Conditions for Games

Lesson Objectives CSTA Standards
Game Time « Write code that includes 2-CS-02 Design projects that combine
90 minutes conditions that must be hardware and software components to

collect and exchange data.

met in a game format 2-AP-10 Use flowcharts and/or pseudocode

* Create a game that to address complex problems as algorithms
requires a series of events 2-AP-13 Decompose problems and
requiring a robot subproblems into parts to facilitate the

design, implementation, and review of
to respond
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
2-1C-22 Collaborate with many contributors
through strategies such as crowdsourcing or
surveys when creating a computational

artifact.
Ideas to Help with * Give specific feedback 1B-IC-20 Seek diverse perspectives for the
Game Time on a peer's project. purpose of improving computational
30-45 minutes « Explore how to use artifacts.

feedback to improve
a project.
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Introduction to Python Programming

Unit 6 Troubleshooting and Debugging

Lesson

Objectives

CSTA Standards

Testing Prototypes
45 minutes

* Brainstorm ideas and
develop solutions
to a problem.

* Program a model.

2-AP-15 Seek and incorporate feedback from
team members and users to refine a solution
that meets user needs.

NGSS

MS-ETS1-2. Evaluate competing design
solutions using a systematic process to
determine how well they meet the criteria
and constraints of the problem.

MS-ETS1-4 Develop a model to generate
data for iterative testing and modification of
a proposed object, tool or process such that
an optimal design can be achieved.

Break Dancer
Break Down
45 minutes

« Identify a problem and
debug the program.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Dance to the Beat
45 minutes

« Identify a problem and
debug the program.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Testing for Trouble
90 minutes

« Identify and repair
a hardware problem

in a design.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Debug-inator
45 minutes

« Debug a software

problem.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.
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Introduction to Python Programming

Unit 6 Troubleshooting and Debugging

Lesson

Objectives

CSTA Standards

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Ideas to Help with
the Debug-inator
30-45 minutes

* Give specific feedback
on a peer's project.

* Explore how to use
feedback to improve
a project.

1B-IC-20 Seek diverse perspectives for the
purpose of improving computational
artifacts.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u Cat i 0 ri




Introduction to Python Programming

Unit 7 Functions

Lesson

Objectives

CSTA Standards

Turtle Trouble

* Write a program that will

2-CS-02 Design projects that combine
hardware and software components to

45 minutes make the turtle's flippers
move collect and exchange data.
* Modify a program to allow 2AP13 Decorppose problem§ ?nd
) . ) subproblems into parts to facilitate the
different reactions or lines design, implementation, and review of
of code to run based on programs.
the situation 2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Clean Up with « Build and program a 2-CS-02 Design projects that combine

Multiple Functions
45 minutes

grabber to pick up items

Modify the program to

include multiple functions

hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-17 Systematically test and refine
programs using a range of test cases.

Clean Indicator
45 minutes

Create functions that use
parameters

* Investigate debugging
functions and functions
that use parameters

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Automate the
Clean Up
90 minutes

« Program a sorting robot to
identify if a material is
recyclable or non-

recyclable

Incorporate a second
function into a program

to make the program more
efficient

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-14 Create procedures with parameters
to organize code and make it easier to reuse.
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Introduction to Python Programming

Unit 7 Functions

Lesson Objectives CSTA Standards

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Taking Care of My * Design, build, and program 2-CS$-02 Design projects that combine
Environment an environmental helper to hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-14 Create procedures with parameters
to organize code and make it easier to reuse
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

90 minutes take care of a local area

Ideas to Help with * Give specific feedback on 1B-IC-20 Seek diverse perspectives for the
purpose of improving computational

Taking Care of My a peer's project. .
artifacts.

Environment * Explore how to use
30-45 minutes feedback to improve

a project.
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Introduction to Python Programming

Unit 8 Compound Conditionals and Logic Operators

Lesson Objectives CSTA Standards
Password « Investigate cyber security 2-CS-02 Design projects that combine
Protection through setting hardware and software components to
45 minutes passwords collect and e>_<change datfa. N
. ) 2-NI-05 Explain how physical and digital
* Explore physical security security measures protect electronic
measures information.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Make it Physically « Investigate nested 2-NI-05 Explain how physical and digital
Safe conditional statements security measures protect electronic
£45-90 minutes » Explore physical security information.. . )
measures 2-CS-02 Design projects that combine

hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u cat i D n




Introduction to Python Programming

Unit 8 Compound Conditionals and Logic Operators

Lesson Objectives CSTA Standards
Make a Safer Safe « Investigate using logic 2-NI-05 Explain how physical and digital
; security measures protect electronic
45-90 minutes operators to combine ) V! P
information.
conditions 2-CS-02 Design projects that combine
* Explore physical security hardware and software components to
measures collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Security Operating - Investigate using sensors 2-CS-02 Design projects that combine

with Logic for security hardware and software components to
45-00 minutes collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
programs to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

* Create two-step security
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Introduction to Python Programming

Unit 8 Compound Conditionals and Logic Operators

Lesson Objectives CSTA Standards
Escape Room * Create a security device to 2-CS$-02 Design projects that combine
90 minutes simulate a break out game hardware and software components to

collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
2-1C-22 Collaborate with many contributors
through strategies such as crowdsourcing or
surveys when creating a computational

* Design a device that meets
given constraints

artifact.
Ideas to Help with * Give specific feedback 1B-IC-20 Seek diverse perspectives for the
Escape Room on a peer's project. purpose of improving computational
30-45 minutes * Explore how to use artifacts.

feedback to improve
a project.
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Introduction to Python Programming

Unit 9 Data and Math Functions

Lesson

Objectives

CSTA Standards

Get Moving to Get
Data
45 minutes

* Investigate ways to take
in data from sensors

* Create a new program that
will provide data using the
force sensor

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Bike Riding for
Data
45 minutes

« Program a bike model
to move forward

at a constant speed

* Create a program increase
and decrease the speed of
the bike model using math
functions

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
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Introduction to Python Programming

Unit 9 Data and Math Functions

Lesson

Objectives

CSTA Standards

Counting Your
Steps
45 minutes

« Integrate mathematical
calculations into their
programs using variables

* Create a program that will
measure footsteps

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Make It Move
45 minutes

« Program a driving base to
move forward and change
directions

* Create a program with
mathematical functions

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Parking Lot
90 minutes

* Use conditional
statements in a program
using sensors and motors.

* Apply sensors to real-life
problems.

2-AP-18 Distribute tasks and maintain a
project timeline when collaboratively
developing computational artifacts.

2-AP-12 Design and iteratively develop
programs that combine control structures,
including nested loops and compound
conditionals.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms.
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.
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Introduction to Python Programming

Unit 9 Data and Math Functions

Lesson Objectives CSTA Standards
My Transportation * Design, build, and program 2-Cs-02 Design projects that combine
90 minutes a transportation vehicle hardware and software components to

collect and exchange data.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and give
attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
2-1C-22 Collaborate with many contributors
through strategies such as crowdsourcing
or surveys when creating a computational

to bring them to school

artifact.
Ideas to Help with * Give specific feedback 1B-IC-20 Seek diverse perspectives for the
My Transportation on a peer's project. purpose of improving computational
30-45 minutes * Explore how to use artifacts.

feedback to improve
a project.
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Introduction to Python Programming

Unit 10 Lists

Lesson Objectives CSTA Standards

Listing Letters . Create and utilize lists. 2-CS-01 Recommend improvements to the
; design of computing devices, based on an

45 minutes « Code with compound 9 puting

analysis of how users interact with the
conditionals using lists. devices.

2-DA-09 Refine computational models based
on the data they have generated.

2-AP-10 Use flowcharts and /or pseudocode
to address complex problems as algorithms.
2-AP-12 Design and iteratively develop
programs that combine control structures,
including nested loops and compound
conditionals.

2-AP-18 Distribute tasks and maintain a
project timeline when collaboratively
developing computational artifacts.
2-AP-16 Incorporate existing code, media,
and libraries into original programs, and
give attribution.

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of

programs.
Stretch Your « Create a program using 2-CS-02 Design projects that combine
Muscles and Lists values for the motion hardware and software components to
90 minutes i collect and exchange data.
sensor as the variables 2-AP-10 Use flowcharts and /or pseudocode
in their list to address complex problems as algorithms

2-AP-13 Decompose problems and

* Use a list to create a yoga : ¢
subproblems into parts to facilitate the

routine . . . .
design, implementation, and review of
programs.
2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.
Mind Games . Create two lists in one 2-CS$-02 Design projects that combine
90 minutes orogram hardware and software components to
collect and exchange data.
* Compare two lists within 2-AP-10 Use flowcharts and /or pseudocode
the program to address complex problems as algorithms

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and
give attribution.
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Introduction to Python Programming

Unit 10 Lists

Lesson

Objectives

CSTA Standards

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Jumping for Lists
90 minutes

* Create data from the force
and distance sensors to
use in a list

« Program a list based on
the data gathered from
the jumping trials

(i.e., height of jumps)

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-11 Create clearly named variables

that represent different data types and
perform operations on their values.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code, media,
and libraries into original programs, and
give attribution.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Word Games with
Lists
90 minutes

* Create multiple lists within
a program to complete
a word game

* Program a color sensing
model to coordinate with
their word game

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-10 Use flowcharts and/or pseudocode
to address complex problems as algorithms
2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-17 Systematically test and refine
programs using a range of test cases.
2-AP-19 Document programs in order to
make them easier to follow, test, and debug.

Ideas to Help with
Word Games with
Lists

30-45 minutes

* Give specific feedback
on a peer's project.

* Explore how to use
feedback to improve
a project.

1B-IC-20 Seek diverse perspectives for
the purpose of improving computational

artifacts.
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Unit 1: Hardware and Software

A LEGO® Education Unit

Unit Introduction

This introductory unit allows students to explore essential computer science
principles and programming concepts of the text-based coding language,
Python, to communicate in a variety of ways. Students will investigate combining
hardware and software, with a focus on pair programming. The lessons are
designed in an order that allows students to progress in their skills and
knowledge in the following areas:

Importing Python libraries and running programs

Describe the function of hardware and software

Practice pair programming and working in programming roles
Program lights and sounds to communicate messages

Decompose problems and utilize debugging strategies

Provide specific feedback to others

Utilize feedback to improve a project

= =2 =4 4 4

=

Unit Learning Promise

In this unit, your students will explore how hardware and software work together
while investigating ways to communicate ideas using lights and sounds.
Additionally, students will focus on how to collaborate with their peers to
participate in pair programming as well as how to give and receive feedback to

improve the overall quality of a project.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or
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Unit Lessons

Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 Lesson 6 Lesson 7

Importing Communicatin | Pair Communicating || Digital Sign Ideas that Career

Libraries g with Lights Programming with Sounds Support Your || Connections
Design

Time: 45 Min. | Time: 45 Min, Time: 45 Min. Time: 45 Min, Time: 45-90 Min.| Time: 45 Min. | Time: 45 Min.

Assessment: We recommend assessing students on various skills throughout the unit.

1 Use the progression of lessons as an opportunity to provide on-going
feedback to prepare students for success for the open-ended project at
the end of the unit.

1 Each lesson includes a recommendation for teacher observations, student
self-assessment, evaluation of success.

Unit Standards

CSTA

2-CS-02 Design projects that combine hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and subproblems into parts to facilitate the design,
implementation, and review of programs.

2-AP-16 Incorporate existing code, media, and libraries into original programs, and
give attribution.

2-AP-19 Document programs in order to make them easier to follow, test, and
debug.

1B-IC-20 Seek diverse perspectives for the purpose of improving computational
artifacts.

2-CS-02 Design projects that combine hardware and software components to
collect and exchange data.
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Integrated Standards

6t Grade

Common Core English Language Arts (ELA)

7t Grade

MS-ETS1-2 Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.

8t Grade

SL.6.1 Engage effectively in a
range of collaborative
discussions (one-on-one, in
groups, and teacher-led)
with diverse partners on
grade 6 topics, texts, and
issues, building on others'
ideas and expressing their
own clearly

SL.7.1 Engage effectively in a
range of collaborative
discussions (one-on-one, in
groups, and teacher-led)
with diverse partners on
grade 7 topics, texts, and
issues, building on others'
ideas and expressing their
own clearly

SL.8.1 Engage effectively in a
range of collaborative
discussions (one-on-one, in
groups, and teacher-led)
with diverse partners on
grade 8 topics, texts, and
issues, building on others’
ideas and expressing their
own clearly

SL.6.2 Interpret information
presented in diverse media
and formats (e.g., visually,
quantitatively, orally) and
explain how it contributes to
a topic, text, or issue under
study

SL.7.2 Analyze the main
ideas and supporting details
presented in diverse media
and formats (e.g., visually,
quantitatively, orally) and
explain how the ideas clarify
a topic, text, or issue under
study

SL.8.2 Analyze the purpose
of information presented in
diverse media and formats
(e.g., visually, quantitatively,
orally) and evaluate the
motives (e.qg., social,
commercial, political) behind
its presentation

SL.6.4 Present claims and
findings, sequencing ideas
logically and using pertinent
descriptions, facts, and
details to accentuate main
ideas or themes; use
appropriate eye contact,
adequate volume, and clear
pronunciation

SL.7.4 Present claims and
findings, emphasizing salient
points in a focused, coherent
manner with pertinent
descriptions, facts, details,
and examples: use
appropriate eye contact,
adequate volume, and clear
pronunciation

SL.8.4 Present claims and
findings, emphasizing salient
points in a focused, coherent
manner with relevant
evidence, sound valid
reasoning, and well-chosen
details; use appropriate eye
contact, adequate volume,
and clear pronunciation

RST.6-8.3 Follow precisely a
multistep procedure when
carrying out experiments,
taking measurements, or
performing technical tasks

RST.6-8.3 Follow precisely a
multistep procedure when
carrying out experiments,
taking measurements, or
performing technical tasks

RST.6-8.3 Follow precisely a

multistep procedure when
carrying out experiments,
taking measurements, or
performing technical tasks

L.6.6 Acquire and use
accurately grade-
appropriate general
academic and domain-
specific words and phrases;
gather vocabulary
knowledge when

L.7.6 Acquire and use
accurately grade-
appropriate general
academic and domain-
specific words and phrases;
gather vocabulary
knowledge when

L.8.6 Acquire and use
accurately grade-
appropriate general
academic and domain-
specific words and phrases;
gather vocabulary
knowledge when
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considering a word or
phrase important to
comprehension or
expression

considering a word or
phrase important to
comprehension or
expression

considering a word or
phrase important to
comprehension or
expression
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LEGO® Education SPIKE Prime

Importing Libraries

Grade 6-9 45 minutes Beginner

Importing Libraries KEY OBJECTIVES
Students learn how to import libraries in Python and why BEESEUIERVIE

this is important when connecting software and
Learn why a Python program
must have libraries imported.
Import libraries.

Run a program.

hardware.

Questions to investigate

1 How can engineers and computer programmers
work together to create a way to communicate STANDARDS
ideas to others?

CSTA

2-CS-02 Design projects that combine
hardware and software components to

Materials needed
1 SPIKE Prime sets ready for student use. Prior to collect and exchange data.
the first lesson, please visit the following website 2-AP-16 Incorporate existing code,
for help with set up, kit organization and SPIKE media, and libraries into original
App https://education.lego.com/en- programs, and give attribution.
us/start/spike-prime/intro
9 Devices with the SPIKE App installed

9 Student journals VOCABULARY
Library

Prepare

1 Determine how students will be grouped
(2 students work with one SPIKE Prime set).

1 Determine your student expectations for
teamwork.

9 Check to make sure SPIKE Prime hubs are
charged, especially if connecting through
Bluetooth.

Import

1. Engage

Ignite a discussion with students. Think about what is needed when you follow
a recipe to cook. You can go to the store to purchase the ingredients you need.
When you get home, you need to be sure you have the tools you need to
prepare the food. Think about what you might need. You might need a stove

or an oven. You might need a mixer and a spatula.

When writing a Python program, you will need to make sure you "gather" all the
things you will use before you start to make a model run.
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2. Explore
Students will learn what a library is and how and why you import libraries.

When using Python to program, students must import the libraries, the words,
or terms, that signal the program to recognize the hardware that can be used.
Because Python is a text-based coding language, capitalization and punctuation
are important. For the SPIKE App to communicate with the SPIKE Prime
components, you will need the right libraries that link the hardware components
to the software.

Prompt students to open their SPIKE Prime sets and locate all the hardware
pieces. Pull each hardware item out of the set and lay them on the table
(1 Hub, 3 motors, 3 sensors).

Ask students to identify each piece of hardware.

Review each hardware item. Hold up each hardware piece and ask students to
locate the same piece. Turn on the hub by pressing the large center button.

Ask students how they think they would import each piece of hardware into
the software.

Show the introductory program in the SPIKE App Python canvas.

from hub import light_matrix

import runloop

async def main():
# write your code here
await light_matrix.write("Hi!")

runloop.run(main())

Introduce students to the line for importing a hardware piece which is called a
library.
1 Ask students to identify the hardware that matches the items in the import
code
O import ________
o the blank will be filled in with the hardware item.

Note:

1 light_matrix is the 5x5 grid on the hub
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M Button refers to the three buttons located at the bottom on the
front
of the hub - left, center and right buttons

1 lightis the light color surrounding the center button

1 force_sensor refers to the force sensor which contains a black
button to push in

1 motion_sensor is contained within the hub, like a gyro

1 speaker is on the outside of the hub

1 color_sensor is the small square color sensor that has one light

1 App is the ability to play sounds

1 distance_sensor is the rectangular ultrasonic sensor that appears to
have two "eyes"

1 motor refers to any size motor

1 motor_pair refers to two motors that will work in tandem.

Have students return all materials to the SPIKE Prime set and correctly place
them back into the proper areas.

3. Explain
Ask students questions like:
1 Why do you think it is important to import a library before you begin
writing code?
1 What can be imported for use with the hub? How are they imported?
1 How are motors imported?

4. Elaborate
Students will practice importing libraries and see what importing the different
types of libraries looks like.

Ask students to open a new project in their SPIKE App, selecting Python as the
programming type. Students should connect to their hub.

Students will see the program already written in the canvas.

from hub import light_matrix

import runloop

async def main():
# write your code here

await light_matrix.write("Hi!")
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runloop.run(main())

Have students look carefully at which pieces of hardware are available to use in
this code. Discuss the imported libraries with students.

Allow students to run the sample code by selecting the play button (yellow
circle with white triangle) at the bottom of the screen. The light matrix should
scroll Hi! Across the display. Tips for troubleshooting: Ensure the hub is
connected properly. On the programming canvas in the upper left corner is an
icon of the hub. If a green ring is around the hub icon, then it is connected with
the USB cable. If a blue ring is around the hub icon, then it is connected with
Bluetooth. If the hub icon is yellow, then the hub is disconnected.

Start Importing

To start learning how to import libraries, ask students to locate the Knowledge
Base on the right-side panel.

Look at the code on screen. What libraries have been imported? Have students
reference line 1 and 2 in the code.

Ask students to refer to line 6 of the code. What is being used during
programming?

1 What do you think the program is going to do? Talk with your partner and
then start your program.

Refer students to the Getting Started section of the Knowledge Base. Read 1.
Introduction to Python and then review the importing libraries information with
students.

1 Ask them what it means when they read, "The imported libraries are
located at the beginning of the .py file and should appear only once in the
program.”

1 Students may not know what a .py file is. The .py file is the Python
program that is being coded. ".py" stands for Python.

1 You do not see .py anywhere on the canvas because the .py file contains
everything on the canvas.

1 The name of the file or project is listed at the top left of the screen next to
the picture of a house. If this is the first project created, the name of the
Project is likely Project 1.

Ask students to open a new project using Python. Have students try different
phrases to see how the program changes.
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5. Evaluate

Teacher Observation:

Discuss the program with students.
Ask students questions like:

What happened on your hub when you ran the program?
What libraries did you use to run this program?

Why do you need to import different parts of the hub?

How can engineers and computer programmers work together
to create a way to communicate ideas to others?

= =4 4 =2

Remind students that they are responsible for materials management. Parts
should not be shared between sets. If a part is missing, ask the teacher.
Remember, the teacher has limited spare parts. Let the teacher know
immediately if you cannot locate something.

Each day, students will make a journal entry about the materials management
of their set. They grade themselves using a three-point scale. The goal is for all
team members to obtain 3 points. Listed below is the self-scoring guide.

1) Materials are not all located in their correct tray; some parts
are still together.

2) Materials are located correctly, but only one person helped
put things away.

3) Both partners worked together and all parts in the correct
locations.

Self-Assessment:
Have students answer the following in their journals:
1 Why do you need to import libraries at the beginning of a Python
program?
1 What characteristics of a good teammate did | display today?
9 Ask students to rate themselves on a scale of 1-3, on their time
management today.

1 Ask students to rate themselves on a scale of 1-3, on their materials
(parts) management today.

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u cat i 0 n




LEGO® Education SPIKE Prime

Communicating with Light

Grade 6-9 45 minutes

Beginner

Communicating with Light
Students learn how to control the light matrix to show
images and write words.

Questions to investigate
f How can technology help us solve
problems?
f How can you plan for the use of hardware
in a solution to a problem?

Materials needed

SPIKE Prime sets

Device with SPIKE App installed
Student journal

Sticky notes

Scissors

Colored paper

= =4 4 -8 8 2

Prepare
Check to make sure SPIKE Prime hubs are charged,
especially if connecting through Bluetooth.

1. Engage

What shapes can you create in a 5x5 grid? Could you
make a rectangle? A triangle? What types of faces could
you make?

Why would you create on paper before you code?

Students will investigate programming lights on the hub.

1 Have students draw a 5x5 matrix in their journals.

KEY OBJECTIVES
Students will:

9 Describe the function of
hardware and software.
Program the light matrix and
learn how to debug a simple
program.

STANDARDS

CSTA

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code,
media, and libraries into original
programs, and give attribution.
2-AP-19 Document programs in order
to make them easier to follow, test,
and debug.

VOCABULARY

Debug
Light Matrix

1 Ask students to cut 25 small squares of colored paper to fit inside their

matrix.

1 Draw a simple image or show a picture to the students that could be
created on the light matrix on the hub. Examples could include a square

or heart.
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1 Ask students to consider how to create an image on their hubs. Ask them
to create an image or picture by placing their squares onto the matrix to
represent what squares will be lit. They do not need to use all 25 paper
squares at the same time.

2. Explore
Students will explore how to create images on the light matrix.

Prompt students to consider how to break this task down into steps that a
computer could do. Ask students to write the steps in pseudocode in their
journals. Encourage them to think about previous coding experiences to think
about the steps needed. Pseudocode is the set of directions written in words that
show step-by-step instructions for what should happen. Pseudocode is used to
help write code.

Hint: What libraries will they need to import?
Allow students to share their ideas.

Direct students to open a new project in the Python programming canvas. Ask
students to erase any code that is already in the programming area. Students
should connect to their hub.

Provide students with the sample code below. Have students type in the code
to the programming canvas. Ask students to run this program.

from hub import light_matrix

import runloop

async def main():

# show a happy face
light_matrix.show_image(light_matrix.matrix. IMAGE_HAPPY)
await runloop.sleep_ms( )

light_matrix.clear()

runloop.run(main())

Discuss with students what happens.

Ask students if the program is still running on their hub. If the smiley face is still
showing on the hub, then the program is still running. Direct students to stop the
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program by either clicking the red circle with the white square on the lower right
side of the screen or pressing the large circle button on the hub.

Review the lines of code with students. Discuss what they see happening when
they run the program and what each line of code is telling the hub to do.

Create a New Image
Have students change the image that is displayed on the light matrix.

Challenge students to change the display from HAPPY to HEART which will
change the display on the light matrix. Ask students to indicate what needs to be

changed in the code to make it display a heart instead of a smiley face. Discuss
with students.

Have students change their code and the comment in green. Run the program.

# show a heart
light_matrix.show_image(light_matrix.IMAGE_HEART)
await runloop.sleep_ms( )

light_matrix.clear()

Discuss the program with students. Ask students what the # signals in the
program. The # signals a comment which is not a command for the computer but

is something programmers add to help them remember what a section of code is
supposed to do.

Review with students how long the heart image stays lit. The image was lit for
5 seconds because the await runloop.sleep_ms(5000) show a "5000" in the

parenthesis immediately after the command. The value inside the parenthesis
is the number of milliseconds.

3. Explain
Discuss the program with students. Ask students questions like:
1 Which libraries do you need to import to run these programs?
1 What is the purpose of the runloop.sleep_ms piece of the code?
1 Do you need to rewrite the entire code each time to change the image
that is shown?

1 How do you recognize if a program is still running? What are ways to stop
a program?
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4, Elaborate
Investigate programming a word on the hub.

Display Two Images

Have students create two images to display on the light matrix.

Challenge students to copy the lines of code under #Light up a heart and paste
it at the end of their code. Students will now have two images to code.

Have them insert HAPPY into the second section. Discuss with students what will
happen when they run their code with both sections of code. Review the lines of
code as a group. The code should show a heart for 5 seconds followed by a
smiley face for 5 sections.

from hub import light_matrix

import runloop

async def main():

# show a heart
light_matrix.show_image(light_matrix.IMAGE_HEART)
await runloop.sleep_ms( )

light_matrix.clear()

# show a happy face
light_matrix.show_image(light_matrix_IMAGE_HAPPY)
await runloop.sleep_ms( )

light_matrix.clear()

runloop.run(main())

Discuss the program with students.

Debugging

Investigate how to read errors.

Ask students to click the two horizontal lines in the center at the bottom of the
programming canvas. This allows the console to open. The console is where
information or error messages are printed.
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Ask students to run the program again.

# show a heart
light_matrix.show_image(light_matrix.IMAGE_Heart)
await runloop.sleep_ms( )

light_matrix.clear()

# show a happy face
light_matrix.show_image(light_matrix.IMAGE_HAPPY)
await runloop.sleep_ms( )

light_matrix.clear()

Ask students to explain what happened. This represents an error which can occur
if the information is not input correctly.

Notice that the error message in the console points you to line 6. If you look at
line 6, you can see the word Heart in not all in capital letters. Change Heart to
HEART and run the program again.

Notice that the program works correctly but the error message in the console
remains unchanged. If you make an additional error, the next message in the
console will follow exactly underneath the previous one.

Additional Exploration

Allow students to explore all the options for displaying images on the hub. To
access additional images that students can display on their hub light matrix, look
in the Knowledge Base under Light Matrix.(). Allow students time to explore
changing the images as time allows.

Have students look at the code they have been working with and consider how
to change this code to write a word out on the hub rather than just showing an
image.

They need to code the light matrix to write text instead of showing an image.
Students might initially think that they need to show the word as an image.
Prompt students to think about writing words out rather than showing words like
a picture.

Ask students to write the work hello on their hub light matrix.
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from hub import light_matrix
import runloop

async def main():
# write your code here
await light_matrix.write("Hi!")

runloop.run(main())

Ask students to reflect on the difference in this code from the previous code
used to show images. This code allows students to write text on the light matrix,
one letter at a time, scrolling from right to left. This is a string, or an array of
characters. For example, the word "Hello" consists of a string of characters "h - e
- | -1-0." Five characters are in this string.

Challenge students to write their names on the hub using this code. What is the
only thing that students need to change in the code?

Optional: Allow students to explore writing various words and challenge them to
write a word and then show an image.

For additional reference, point students to the Knowledge Base under Light
Matrix Actions write().

5. Evaluate
Teacher Observation:
Discuss the program with students.
Ask students questions like:
1 What is the purpose of the await runloop.sleep_ms?
1 What would happen if you left off the await runloop.sleep_ms from
your program?
1 What troubleshooting or debugging did you run into?
1 What is the function of the green words starting with the # sign in your
code?
1 What is the difference between coding with "show_image" and coding
with “write"?

Self-Assessment:

Have students answer the following in their journals:
1 What did you learn today about programing the light matrix?
1 What characteristics of a good teammate did | display today?

9 Ask students to rate themselves on a scale of 1-3, on their time
management today.
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9 Ask students to rate themselves on a scale of 1-3, on their materials
(parts) management today.
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LEGO® Education SPIKE Prime

Pair Programming

Grade 6-9 45 minutes Beginner

KEY OBJECTIVES

Pair Pr°gramming Students will:

Students learn why it is important to have roles when
programming together' i Practice pair programming.

. . . Modify programs.
Questions to investigate 1 Y P9

1 Why do programmers often work together

grar STANDARDS
when creating final code?
CSTA
Materials needed 2-CS-02 Design projects that combine

f SPIKE Prime sets ready for student use. Prior to hardware and software components to
collect and exchange data.

the first lesson, please visit the following website oy

; . oo 2-AP-16 Incorporate existing code,
for help with set up, kit organization and SPIKE media, and libraries into original
App https://education.lego.com/en- programs, and give attribution.
us/start/spike-prime/intro

91 Devices with the SPIKE App installed.
1 Student journals VOCABULARY
9 Sticky notes Driver
Navigator
Prepare Pair programming

Check to make sure SPIKE Prime hubs are charged,
especially if connecting through Bluetooth.

1. Engage

Ignite a discussion with students. Ask students to imagine they are riding in a car
with 4 people. Discuss what the roles of each person in the car would be. While
students might identify some fun roles the people in the backseat have,
hopefully they identify that at least one person in the front seat as the driver.

If students do not recognize that someone should navigate (even if just following
a map app), prompt them with questions to identify this role.

Focus on the roles of the driver and navigator. Ask students what roles do the
driver and navigator have?

2. Explore
Explore with students the roles of driver and navigator when working together
to program.
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Discuss that pair programming is more than just two people working on the
same project. In Pair Programming, each partner will have a role to play. Review
these roles together as a group.

1 A 'driver" is thinking about the programming needed and using the
computer to type in the code.

1 A 'navigator" helps direct the driver, making sure all the code is correctly
written - the ports are correct, the operators are precise, and so forth.

Have each team member take a role to practice working together.

Ask students to create an image on their hub. Students can view Hub - Light
Matrix in the Knowledge Base to see all the preloaded images.

Ask Partner 1 work as the "driver".

Partner 2 should work as the "navigator.” Choose his/her favorite image.
Partner 1 should type the program to display the image chosen by Partner 2.
Partner 2 verifies the programming as it is typed and before the program

is tested.

= =4 =4 =

Have students hold up the hubs to share the images with the class.
Have students switch roles and then complete the same activity.

Each student should obtain one sticky note.

1 Have each person write the name of the image they liked best on the
sticky note.

1 Have students create a bar graph on a wall to show the popularity
of images.

9 Sticky notes containing the same image will be placed vertically to represent
the number of times it was used. Each image name should have its own
column.

3. Explain
Review the bar graph with students and discuss their favorite images.

Discuss how students worked in their roles. Ask students questions like:
1 Why do you think it is important for each person have a role when
programming?
What is important about the driver's role?
What is important about the navigator's role?
How often do you think partners should switch roles?
How important were the roles when creating the bar graph?
Why do you think this is different?

= =2 A =

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u cat i 0 n




4. Elaborate
Students will work together to play a debugging game.

Explain to students that each partner will take a turn being the "driver" and then
the "navigator" to practice these roles.

1 The partner acting as the driver will create a new program that inserts
either a word or image or combination of both.
The driver should intentionally make an error.
The role of the navigator will be to find the error and explain how
to fix it.

il
1

Students should complete several rounds to ensure they each get practice in
both roles.

As a class, discuss how students were able to be successful in each role.

5. Evaluvate
Teacher Observation
Discuss the program with students.
1 Ask students questions like:
1 Where did you find the list of images available for the light matrix?
1 How did you work together as a team?
1 What did you do in each role to help your teammate?

Self-Assessment
Have students answer the following in their journals:
1 What did you learn today that might be helpful in working with a partner
to program?
1 What did you do in each role to help your teammate?
What characteristics of a good teammate did | display today?

=

1 Ask students to rate themselves on a scale of 1-3, on their time
management today.

1 Ask students to rate themselves on a scale of 1-3, on their materials
(parts) management today.
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LEGO® Education SPIKE Prime

Communicating with Sounds

Grade 6-9 45 minutes

Beginner

Controlling Sounds

Students will learn to program different types of sounds.

Questions to investigate
f How can sound help someone to
communicate an idea?

Materials needed
M SPIKE Prime sets
91 Device with SPIKE App installed
1 Student journal

Prepare
Check to make sure SPIKE Prime hubs are charged,

especially if connecting through Bluetooth.

1. Engage

There are many ways to communicate with each other.

Allow students to share some ways that they
frequently communicate.

Engage students in a challenge to communicate
without talking or writing/texting.

2. Explore
Students will explore how to program sounds.

Each partner in the team will need a matching set of
three bricks of three different colors.

1 Ensure that each student in the pair has the
same three colors bricks.

KEY OBJECTIVES
Students will:

9 Describe the function of
hardware and software.
Program sounds and beeps and
learn how to debug a simple
program.

Create a sound pattern.

STANDARDS

CSTA

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code,
media, and libraries into original
programs, and give attribution.
2-AP-19 Document programs in order
to make them easier to follow, test,
and debug.

VOCABULARY

Debug
Communicate

1 Partner A will stack the three bricks in any order. For example, if the
student's bricks are green, red, and blue, then the stack might be green

on the bottom, red in the middle, and blue on top.
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M Partner A should communicate to Partner B how to build the stack without
talking. The simplest approach here would be to show Partner B how to
build the stack.

Next, challenge the students to repeat the exercise with Partner B creating the
stack. However, this time students cannot show the stack to each other.

1 Ask the teams to come up with a way to communicate with each other
using sounds.

1 Demonstrate the idea by saying that the green brick is represented by a
clap, the red brick by a snap, and the blue brick by a stomp.

1 Make each sound as you create your stack.

1 Students should create their own sounds for each brick and try to work
together to build the stacks.

Discuss with students how sound can be used to communicate other than talking.
Examples may include whistles or honking a horn to get someone's attention,
clapping hands to show approval, or a scream that means you are very scared of
something.

Creating sounds is a great way to communicate.
Beep, Beep
Investigate producing beep sounds on the hub.

Direct students to open a new project in the Python programming canvas. Ask
students to erase any code that is already in the programming area. Students
should connect their hub.

Allow students to investigate how sounds can be made using the hub with this
sample program.

Provide students with the sample code below. Have students type the code into
the programming canvas.

# import the sound
from hub import sound
import runloop

async def main():
# play a beep for one second

await sound.beep( , . )

runloop.run(main())
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Review the code with students to identify what sections of the code tell the
software what to do (importing the speaker), what portions of the code tell the hub
what to do (beep), and what portions are just notes to the programmer (# green
sections).

Ask students to identify areas that they could change to play different sounds.
Encourage students to try different numbers.

Allow students to share the new sounds they have created by changing the
numbers. Ask students to identify what the number 400, 1000 and 100 represents
in the code. Explain that the number 400 represents the frequency, the number
1000 represents the length of time in milliseconds and the number 100 represents
the volume.

Debugging

Ask students to replace the number 400 (frequency) with a number lower than
100. Discuss what happens.

Note: Students may have already discovered this on their own. Discuss as it
becomes relevant.

# import the sound
from hub import sound

import runloop

async def main():
# play a beep for one second
await sound.beep(100, , )

runloop.run(main())

Students will encounter that even though there isn't an error shown, you cannot
hear any beep.

Ask students to explain what happened.

Play a Song

Challenge students to take what they learned in their investigation to add
additional lines of code to create a song. Students should add several additional
lines of code with different sounds to make a song.
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Guide students to reference the sound options through the Speaker section in
the Knowledge Base and select beep(). This guide will provide a range of
numbers to use in the code to make different sounds as well as some guidance
on errors.

Allow students time to explore as time allows.

Here is a sample song for students that might struggle.
# import the speaker
from hub import sound

import runloop

async def main():

# play a song

await sound.beep (400, , 100)
await sound.beep (450, . )
await sound.beep (500, . )

runloop.run(main())

3. Explain
Allow students to share their final song programs with each other and explain
what their code shows.

Ask them questions like:

What libraries need to be imported?

How did you add additional lines to your code?

What does each line of code in your program represent?

What was challenging about this task?

Where did you run into errors in programming? How did you fix or debug
them?

= =4 =4 -4 -4

Explain to students that the numbers included in the beep code are a float type
because they can be whole numbers or include decimals. For example, the
seconds could be set for 1.5 to be more exact.

4, Elaborate
Playing Sounds

Investigating playing pre-recorded sounds.

Explain to students that in addition to playing beeps, the hub can also be
programmed to play pre-set sounds such as a cat's meow or a dog barking.
Have students look at the code they have been working with and consider how
to change this code to play a pre-set sounded hub rather than just a beep.
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Help students recognize that they will still need to import the sound module.
Students will need to know what pre-set sounds are available. Students can locate
all the available sounds in the play sound word block. Students can access these
later.

Ask students to create a code to investigate how sounds can be made by using
the sample program Below. Prompt students to either copy this code to the
programming canvas or type it in by modifying their existing project.

import runloop

from app import sound

async def main():

await sound.play(‘Cat Meow 1')

runloop.run(main())

Troubleshooting tip: Ensure students are bringing in the proper libraries to
program both parts of the challenge. For additional debugging information,
reference the Knowledge Base.

Note: Because the sounds are coming from the device and not the hub, ensure
the speakers on the device are turned on.

Discuss with students what is different about this code than the code for playing
beeps. Students should see that the sounds are based on names and not
numbers.

Students should recognize that the sound is coming from their device (app) and
not the hub. Prompt students to think about why. When they import speaker, it
allows the beeps to be heard. When they import sound, it allows sounds to be
heard through the device.

Ask students why they think a "1" is located after the words cat meow. In this
case, the 1is to differentiate between other similar sounds Cat Meow 2 and Cat
Meow 3. The number is part of the string or name for that variable. Ask students
if they remember what a string is. You may need to review this term.

Allow students to try other sounds by changing the code from ‘Cat Meow 1’ to
'"Triumph' or '‘Doorbell1". Prompt students to reference a word block lesson to
locate the available sounds.

Challenge students to try different sounds from the library of options provided
to create a pattern. Allow students to share their sounds with other groups.
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Discuss with students how they can use sounds to communicate in a variety
of ways.

5. Evaluvate

Teacher Observation:

Discuss the program with students. Ask students questions like:
1 How does programming beeps differ from programming sounds?
1 Where do you hear the sound when the beep plays?
1 Where do you hear the sound when the sound plays?

Self-Assessment:
Have students answer the following in their journals:
I How can you use beeps and sounds to communicate?
1 What characteristics of a good teammate did | display today?
91 Ask students to rate themselves on a scale of 1-3, on their time
management today.

Ask students to rate themselves on a scale of 1-3, on their materials (parts)
management today.
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LEGO® Education SPIKE Prime

Digital Sign

Grade 6-9 45-90 minutes

Beginner

Digital Sign

Students will apply their knowledge of using the light
matrix and programming sounds to design, build, and
program a digital sign for advertisement.

Questions to investigate
1 How can light and sound be combined to
communicate an idea?

Materials needed

SPIKE Prime sets

Device with SPIKE App installed
Student journal

Sticky notes

Scissors

Colored paper

= =4 =4 8 -8 -9

Prepare

Check to make sure SPIKE Prime hubs are charged,
especially

if connecting through Bluetooth.

1. Engage

Kate and Kyle created a popcorn stand, but no one
seems to be buying their popcorn. Kate has an idea to
create a sign that will get people's attention. First,

they think about making a paper sign. Then, they think
about the cool flashing sign they always see at the fair.

Can your team help Kate and Kyle create a digital sign
for their popcorn stand?

2. Explore

KEY OBJECTIVES
Students will:

9 Describe the function of
hardware and software.
Program lights and sounds to
communicate a message.

STANDARDS

CSTA

2-CS-02 Design projects that combine
hardware and software components to
collect and exchange data.

2-AP-13 Decompose problems and
subproblems into parts to facilitate the
design, implementation, and review of
programs.

2-AP-16 Incorporate existing code,
media, and libraries into original
programs, and give attribution.
2-AP-19 Document programs in order
to make them easier to follow, test,
and debug.

VOCABULARY

Advertise

Students will design and build a sign that uses the light matrix then program their
sign to display a message to advertise popcorn or another item. Consider allowing
students choice in what item they might be selling and need to advertise.
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Challenge students to think of different ways that the light matrix on their hub
can be used to create a digital sign. Show images or videos of digital signs.
Ask student to name any examples of digital signs they have seen before.

Students should sketch their sign design including writing out the message they
play to display on the light matrix. Students need to consider the design of the
sign so it will hold the hub in a way that allows their message to be displayed.

Hint: Consider orientation of the hub. Students should consider if they want
words and images included in their sign.

Remind students to test their program several times to ensure the message is
clear. Students should consider tradeoffs in their design such as the length of

a message (easy to read) while making sure their advertisement is clear (people
understand the message).

Requirements for this challenge:

1 The light matrix cannot stand on its own. Students must build a frame
for it.

1 The digital sign must be advertising popcorn or the item of their choice.

1 Prior to writing code, students must show a sketch of their design and
write an explanation of what they want to the code.

1 Students should use the comment feature in their Python code to explain
what the lines of code are meant to do.

Note: If students struggle with programing their light matrix to create a digital
sign remind them to use the Knowledge Base. You can find the information under

3. Explain

=a

4. Elaborate

LEGO, the LEGO logo, the minifigure and the SPIKE logo are trademarks and/or

copyrights of the LEGO Group, ©2023 The LEGO Group. All rights reserved. e d u cat i 0 n




