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Introduction to Python Programming
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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
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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

* Describe the function of

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

with Light hardware and software.
45 minutes * Program the light matrix collect and exchange data.
and learn how to debu 2-AP-13 Decompose problems and
] 9 subproblems into parts to facilitate the
a simple program. design, implementation, and review of
2-AP-
2-AP-
. 2-CS-02 Design projects that combine
45 minutes
. collect and exchange data.
2-AP-
and libraries into original programs, and give
attribution.
Communicating * Describe the function of 2-CS-02 Design projects that combine
with hardware and software. hardware and software components to
45 minutes « Program and collect and exchange data.
2-AP-13 Decompose problems and
and
a design, implementation, and review of
. a
2-AP-
and libraries into original programs, and
2-AP-
* Describe the function of 2-CS- combine
45- hardware and software. hardware and
* Program and and
to 5 2-AP- and
to the
and of
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