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FREE K-12 standards-aligned STEM

curriculum for educators everywhere!

Find more at TeachEngineering.org.

HANDS-ON ACTIVITY

What is Python?

Python is a high-level programming language that

is very popular among new programmers.

Summary

Coding is a critical tool in most modern applications and can be a useful skill for engineers to apply

in a variety of design settings. In this activity, students learn basic coding in Python, a high-level

language that is known for its ease of use and various applications. They learn to make sense of

basic programming structures such as variables, objects, classes, and instances, and programming

concepts such as if-else statements, loops, and functions. In addition, within the discussion of

Python syntax, students learn about operators (such as “=”) and their use in programming versus

mathematics. After a brief lecture, students complete a Jupyter Notebook activity that will guide

them through (1) using a Jupyter Notebook to run pre-written Python code and (2) plotting linear

and quadratic functions and editing existing plots using Python code.

Quick Look

Grade Level: 10 (9-11)

Time Required: 1 hour

Expendable Cost/Group: US $0.00

Group Size: 2

Activity Dependency: None

THIS ACTIVITY REQUIRES THE RESOURCE(S):

https://colab.research.google.com/notebooks/welcome.ipynb

https://colab.research.google.com/notebooks/welcome.ipynb
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This engineering curriculum aligns to Next Generation Science Standards (NGSS).

Engineering Connection

Engineers of all disciplines use Python code for plotting and manipulating data, machine learning,

and much more. Most programmers, both beginner and advanced, prefer using Python to other

languages because of its easier syntax and mass of libraries written for a variety of applications. If

an engineer wants to apply some machine learning algorithm to examine some set of data they’re

analyzing, they can perform a few internet searches to find (1) the library they need to use and (2)

several tutorials for how to use the tools with their data.

Learning Objectives

After this activity, students should be able to:

Understand the basic capabilities of Python (if/else statements, loops, functions).

Use and edit Python code to plot basic functions in a Jupyter Notebook.

Use problem solving skills to write Python code to accomplish a simple task.

Materials List

Each group needs:

1 laptop computer

What is Python? Pre-Assessment

What is Python? Activity Sheet

What is Python? Post-Assessment

Python Notebook.ipynb   

For the entire class to share:

1 laptop computer

projector

Educational Standards

  NGSS: Next Generation Science Standards - Science

  Common Core State Standards - Math

  International Technology and Engineering Educators Association - Technology

https://www.teachengineering.org/standards/ngss
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-notebook.ipynb
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Programming is quickly becoming a valuable skill

for all students, regardless of their major or

interests.

Worksheets and Attachments

What is Python? PowerPoint Presentation (pptx)

What is Python? PowerPoint Presentation (pdf)

What is Python? Pre-Assessment (docx)

What is Python? Pre-Assessment (pdf)

What is Python? Post-Assessment (docx)

What is Python? Post-Assessment (pdf)

What is Python? Pre-Assessment Answer Key (docx)

What is Python? Pre-Assessment Answer Key (pdf)

What is Python? Post-Assessment Answer Key (docx)

What is Python? Post-Assessment Answer Key (pdf)

Jupyter Notebook Guide (pdf)

What is Python? Activity Sheet (docx)

What is Python? Activity Sheet (pdf)

What is Python? Activity Sheet Answer Key (docx)

What is Python? Activity Sheet Answer Key (pdf)

Python Notebook (ipynb)

Visit [www.teachengineering.org/activities/view/uom-2552-what-is-python-activity] to print or download.

Introduction/Motivation

What are some of your favorite websites, video games and apps?

(Wait for students to share their answers.) Have you ever

wondered how your favorite website, video game, or app works?

Have you ever thought about the amount of work that went into

writing the software and code for that website, game, or app? The

people who write software all write it in some kind of code, or

programming language. Can anyone name a coding or computer

programming language? (Answers could include C, C#, C++,

Fortran, R, Java, JavaScript, Matlab, Swift, PHP, and Perl.)

Today we are going to learn about a programing language called Python that can be used to code

software. Who has heard of Python? Python is a computer programming language used to do lots

of stuff, like build websites and software, make certain tasks automatic, and conduct data analysis. 

Why do we want to learn Python? Coding is becoming an increasingly sought-after skill,

particularly in engineering fields. As our world becomes more and more digital (e.g., think about our

phones, cars, banks, TVs, hospitals, etc.) - nearly all parts of our lives depend on computer code.

Knowing how to code or computer program is not just for programmers—many careers now want

people who know how to code.

https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-presentation.pptx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-presentation.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment-answer-key.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment-answer-key.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment-answer-key.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment-answer-key.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-jupyter-notebook-guide.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet-answer-key.docx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet-answer-key.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-notebook.ipynb
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Python is known for being one of the most favorable programming languages, with new and

experienced programmers commending its easy-to-understand syntax and various applications.

Python is very commonly used in engineering fields, research, and even some business positions.

Python is a great language for beginners and it’s free!

Today we will learn the basics of Python: how to declare variables, create and call functions, use

loops, and more! You will also use a pre-written Jupyter Notebook—a newer tool that is specialized

for teaching students to write, use and run Python within a web browser. You will learn how to

write and interpret code for plotting simple functions like lines and parabolas. After completing this

activity, you will better understand how Python code is written and be able to recognize common

coding concepts, like if/else statements and loops.  

Procedure

Background

Python is a programming language that emphasizes code readability. Its aim is to use an object-

oriented approach to help write clear, logical code for small and large-scale projects. Python is

incredibly easy to use and learn for beginners because it has simplified syntax, giving more

emphasis on natural language. It is also efficient, reliable, and much faster than most modern

languages. Due to its ease of learning and usage, Python codes can be easily written and executed

much faster than other programming languages.

Python was created more than 30 years ago, which is a lot of time for a computer language to grow

and mature.  This means that there are plenty of documentation, guides and video tutorials readily

available to the programmer. Plus, Python users can get immediate support to answer their

questions and enhance their Python programing knowledge.

Python has a comprehensive standard library which lets developers save time and effort. This

library is so extensive because Python is backed by corporate sponsors: Facebook, Amazon Web

Services, and Google. Google adopted Python in 2006 and has used it for many applications and

platforms since then. With these big players, lots of Institutional effort and money have been

devoted to the training and success of the Python language by Google. They have even created a

dedicated portal only for Python!

Before the Activity

Print out the What is Python? Pre-Assessment, What is Python? Activity Sheet and What is

Python? Post-Assessment.

Have the Python Notebook opened and ready before class.

Review the Jupyter Notebook Guide and complete the tutorial before class.

Make sure students have access to a Google account—they will need this to access Google

Colab.

With the Students

https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-notebook.ipynb
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1. Have students form groups of two and ensure each group has a laptop.

2. Hand out the What is Python? Pre-Assessment to students — remind them that this

assignment is NOT graded and that they are NOT expected to know the correct answers.

3. Project the What is Python? PowerPoint onto screen and go through the PowerPoint with the

class.

a. Slide 2: Explain what Python is.

b. Slide 3-4: Describe what variables, objects and classes are. Ask students to compare

and contrast variables and objects to check for understanding.

c. Slide 5: Describe the basic syntax and rules of Python. The example code shows the

proper placement of a variable name in an assignment in Python

d. Slide 6-7: Tell students to think of a function in Python as a function in math—it has

inputs that are manipulated by the function and outputs that are results from the

manipulation

e. Slide 8: Describe common data types and operators. Note: Students only need to know

bool, int, float, list, and str.

f. Slide 9: Describe Input/Output.

g. Slide 10: Describe if/else statements.

h. Slide 11: Describe for loops.

i. Slide 12: Describe while loops. Ask students to compare and contrast for loops and

while loops.

4. Hand out the What is Python? Activity Sheet to students—they may work through the

worksheet either alone or in groups of 2-3 students.

5. Before sending students to work on the activity, walk them through opening the notebook in

Google Colab. There are directions on the What is Python? Activity Sheet if students need

additional help.

6. After students finish the What is Python? Activity Sheet, hand out the What is Python? Post-

Assessment to students and have them complete it independently.

Vocabulary/Definitions

for loop:  A section of code in which an instruction or group of instructions is executed a specific

number of times depending on the value of a loop counter.

function:  A routine that receives zero or more arguments and may return a result.

loop:  A programmed sequence of instructions that is repeated until or while a particular condition

is satisfied.

method:  A subroutine or function belonging to a class or object, synonym of member function.

object:  An instantiation of a class or structure.

https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-presentation.pptx
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.pdf
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object-oriented programming:  Computer programming that organizes software design around

data, or objects, rather than functions and logic.

Python:  An interpreted, high-level, general-purpose programming language invented by Guido van

Rossum.

variable:  A named memory location in which a program can store intermediate results and from

which it can read them.

while loop:  A section of computer code in which an instruction or group of instructions is repeated

only while a certain condition continues to be met.

Assessment

Pre-Activity Assessment

Pre-Assessment: Have students complete the What is Python? Pre-Assessment—remind them

that this assessment is only to know what they currently know.

Activity Embedded (Formative) Assessment

Activity Sheet: Students complete the What is Python? Activity Sheet.

In the activity, you will create plots like the one shown here using Python code!

Post-Activity (Summative) Assessment

Post-Assessment: Have students complete the What is Python? Post-Assessment independently.

Investigating Questions

1. How do websites, video games and apps work? (Software and code is written for that

website, game, or app.)

2. Why are we learning Python (versus another language)? (Answer: Coding in Python is easy-

to-understand, free, used in various applications, efficient, reliable, and much faster than most

https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-pre-assessment.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-activity-sheet.pdf
https://www.teachengineering.org/content/uom_/activity/uom-2552-what-is-python-post-assessment.pdf
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modern languages.)

Troubleshooting Tips

Make sure students have access to a Google account—they will need this to access Google Colab.

Activity Extensions

After students complete the Jupyter Notebook activity, ask them to customize one of the plots (line

plot, parabola plot, or line through 2 points plot). Then, either group students into groups of 3-4 or

have entire class as a group take turns examining their peers’ plots and try to guess the slope, y-int

ercept, vertex, etc. of the plot.

Additional Multimedia Support

Optional: Have students complete some basic Python tutorials to become more familiar with the

Python code used in the Jupyter Notebook: https://www.learnpython.org/
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