
Computer Science Principles (intro and AP course) 
 
 
Designed for 9 - 12 grade students, CS Principles introduces students to the foundational 
concepts of computer science and challenges them to explore how computing and technology 
can impact the world. This year-long course can be taught as an introductory course and as an 
AP course - no prerequisites required for students or teachers new to computer science! CS 
Principles complements CS Discoveries with a deeper focus on concepts such as how the 
internet works and the societal impacts of computer science. 

 

 

What's Up With Computer Science Discoveries? 

https://youtu.be/2-QpgNHknds 

 

How to Get Computer Science Into Your District 

https://youtu.be/POiMh0qISpI 

 

Check out the Curriculum Guide to learn more about the classroom and student practices that flow 

throughout the course, overviews of each unit, implementation considerations, and guidance for 

navigating course tools and teacher resources. 

https://docs.google.com/document/d/1k0wytFCORchnEg4G214yVFMZXJcUa2PoKaw-TrxtLjI/preview 

 

All teacher and student materials are provided for free online and can be accessed at code.org/csp. 
 

  

https://youtu.be/2-QpgNHknds
https://youtu.be/POiMh0qISpI
https://docs.google.com/document/d/1k0wytFCORchnEg4G214yVFMZXJcUa2PoKaw-TrxtLjI/preview
https://docs.google.com/document/d/1k0wytFCORchnEg4G214yVFMZXJcUa2PoKaw-TrxtLjI/preview
http://code.org/csp


CS Principles Course At-A-Glance 
 

 

 Unit 1 - Digital Information 

wk 
1  

Welcome to CSP 
Representing Information 
Circle Square Patterns 
Binary Numbers 
Overflow and Rounding 

2 

Representing Text 
Black and White Images 
Color Images 
Lossless Compression 
Lossy Compression 

3 
Intellectual Property 
Project - Digital Information Dilemmas - Parts 1-2 
Assessment Day 

Unit 2 - The Internet 

wk 
1  

Welcome to the Internet 
Building a Network 
The Need for Addressing 
Routers and Redundancy 
Packets 

2 
HTTP and DNS 
Project - Internet Dilemmas - Parts 1-2 
Assessment Day 

Unit 3 - Intro to App Design 

wk 
1  

Intro to Apps 
Introduction to Design Mode 
Project - Designing an App - Parts 1-2 
The Need for Programming languages 

2 
Intro to Programming 
Debugging 
Project - Designing an App - Parts 3-5 

   3 Assessment Day 

 Unit 4 - Variables, Conditionals, and Functions 

wk 
1  

Variables Explore 
Variables Investigate 
Variables Practice 
Variables Make 
Conditionals Explore 

2 

Conditionals Investigate 
Conditionals Practice 
Conditionals Make 
Functions Explore/Investigate 
Functions Practice 

 
3  

Functions Make 
Project - Decision Maker App - Parts 1 - 3 
Assessment Day 

Unit 5 - Lists, Loops, and Traversals 

wk 
1 
  

Lists Explore 
Lists Investigate 
Lists Practice 
Lists Make 
Loops Explore 

 

 

  

 

Unit 5 - Continued 

2 

Loops Investigate 
Loops Practice 
Loops Make 
Traversals Explore 
Traversals Investigate 

3 
Traversals Practice 
Traversals Make 
Project - Hackathon - Parts 1-3  

4 
Project - Hackathon - Parts 4-5 
Assessment Day  

Unit 6 - Algorithms 

wk 
1 

Algorithms Solve Problems 
Algorithm Efficiency 
Unreasonable Time 
The Limits of Algorithms 
Parallel and Distributed Algorithms 

2 Assessment Day 

Unit 7 - Parameters, Return, and Libraries 

wk 
1  

Parameters and Return Explore 
Parameters and Return Investigate 
Parameters and Return Practice 
Parameters and Return Make 
Libraries Explore 

2 
Libraries Investigate 
Libraries Practice 
Project - Make a Library - Parts 1-3 

3 Assessment Day 

Unit 8 - Create  PT Prep 

wk 
1 

Create PT - Review the Task 
Create PT - Deep Dive 
Create PT - Make a Plan 
Create PT - Complete the Task (12 total class hours) 

2 Create PT - Complete the Task (continued) 

3 Create PT - Complete the Task (continued) 

Unit 9 - Data 

wk 
1 

Learning from Data 
Exploring One Column 
Filtering and Cleaning Data 
Exploring Two Columns 
Big, Open, and Crowdsourced Data 

2 
Machine Learning and Bias 
Project - Tell A Data Story - Parts 1-2 
Assessment Day 

Unit 10 - Cybersecurity and Global Impacts 

wk 
1 

Project - Innovation Simulation - Parts 1-2 
Data Policies and Privacy 
The Value of Privacy 
Project - Innovation Simulation - Part 3 

2 
Security Risks - Part 1-2 
Project - Innovation Simulation - Part 4 
Protecting Data - Parts 1-2 

3 Project - Innovation Simulation - Parts 5-7 
Assessment Day 

 

  



 

 

Unit 1 - Digital Information 
 

 
Unit Overview 
Students explore the way computers store and represent complex information like numbers, text, 
images, and sound. The unit begins with students investigating what it means to represent information 
and challenges students to design their own representation systems. Students then learn the ideas 
behind real-world systems used to represent complex information. Later lessons focus on the 
challenges that arise from digitizing information, such as the need to compress it, or questions of 
intellectual property. The unit project emphasizes the profound impact digital information has on 
modern life. 
 

 

Unit 2 - The Internet 
 

 
Unit Overview 
Students learn how the Internet works and discuss its impacts on politics, culture, and the economy. 
This unit heavily features the Internet Simulator, a tool designed to let students see, use, and explore 
the way different layers of the internet work. Through a series of activities that build on one another, 
students investigate the problems the original designers of the internet had to solve and then "invent” 
their own solutions. At the conclusion of the unit, students research an "Internet Dilemma," both from 
the standpoint of its technical background and its impacts on different groups of people. 
 

  



Unit 3 - Intro to App Design 
 

 
Unit Overview 
Students design their first app while learning both fundamental programming concepts and 
collaborative software development processes. Students work with partners to develop a simple app 
that teaches classmates about a topic of personal interest. Throughout the unit, they learn how to use 
Code.org’s programming environment, App Lab, to design user interfaces and write simple event-
driven programs. Along the way, students learn practices like debugging, pair programming, and 
collecting and responding to feedback, which they will be able to use throughout the course as they 
build increasingly more complex projects. The unit concludes with students sharing the apps they 
develop with their classmates. 
 

 

Unit 4 - Variables, Conditionals, and Functions 
 

 
Unit Overview 
Students expand the types of apps they can create as they learn how to store information (variables), 
make decisions (conditionals), and better organize code (functions). Each programming topic is 
covered in a specific sequence of lessons that ask students to ‘Explore’ ideas through hands-on 
activities, ‘Investigate’ these ideas through guided code reading, ‘Practice’ with sample problems, and 
apply their understanding as they ‘Make’ a one-day scoped project. The entire unit concludes with a 
three-day open-ended project in which students must build an app that makes a recommendation 
about any topic they wish. 
 

 

  



Unit 5 - Lists, Loops, and Traversals 
 

 
Unit Overview 
Students learn to build apps that use and process lists of information. Like the previous unit, students 
learn the core concepts of lists, loops, and traversals through a series of EIPM lesson sequences. 
Later in the unit, students are introduced to tools that allow them to import tables of real-world data to 
help further power the types of apps they can make. At the conclusion of the unit, students complete a 
week-long project in which they must design an app around a goal of their choosing that uses one of 
these data sets. 
 

 

Unit 6 - Algorithms 
 

 
Unit Overview 
Students learn to design and analyze algorithms to understand how they work and why some 
algorithms are considered more efficient than others. This short unit is entirely unplugged, and 
features hands-on activities that help students get an intuitive sense of how quickly different 
algorithms run and the pros and cons of different algorithms. Later in the unit, students explore 
concepts like undecidable problems and parallel and distributed computing. 
  



Unit 7 - Parameters, Return, and Libraries 

 
Unit Overview 
Students learn how to design clean and reusable code that can be shared with a single classmate or 
the entire world. In the beginning of the unit, students are introduced to the concepts of parameters 
and return, which allow for students to design functions that implement an algorithm. In the second 
half of the unit, students learn how to design libraries of functions that can be packaged up and 
shared with others. The unit concludes with students designing their own small library of functions that 
can be used by a classmate. 
 

 

Unit 9 - Data 

 
 
Unit Overview 
 
Students explore and visualize datasets from a wide variety of topics as they hunt for patterns and try 
to learn more about the world around them from the data. Once again, students work with datasets in 
App Lab but are now asked to make use of a data visualizer tool that assists students in finding data 
patterns. They learn how different types of visualizations can be used to better understand the 
patterns contained in datasets and how to use visualizations when investigating hypotheses. At the 
conclusion of the unit, students learn about the impacts of data analysis on the world around them 
and complete a final project in which they must uncover and present a data investigation they've 
completed independently. 
  



Unit 10 - Cybersecurity and Global Impacts

 
Unit Overview 
Students research and debate current events at the intersection of data, public policy, law, ethics, and 
societal impact in the final unit of the course. This unit is built around a simulated "future school" 
conference in which students must take on the persona of a stakeholder in a school setting and 
propose and debate technological innovations that could improve schools. Throughout the unit, 
students learn about the privacy and security risks of many computing innovations and learn about 
the ways some of these risks can be mitigated. Students complete their Explore Curricular 
Requirement as part of this project as they investigate at least three computing innovations, then 
discuss and debate many others with their classmates. At the conclusion of the unit, the class holds a 
conference in which teams present their overall vision for a school of the future and the computing 
innovations that would power it. 
  



Projects 
Each unit, with the exception of Units 6 and 8, contains one project that takes more than one class period. 
These projects may be used as summative assessments in tandem with the multiple-choice assessment 
for the unit. Each project takes a different approach to assessing students’ ability to apply what they have 
learned from the unit.  Below you can find a summary of the project for each Unit. 
 
 

 

Unit 
Project 
Name 

Length Description 

1 - Digital 
Information 

Digital 
Information 
Dilemmas 

2 
lessons 

Students research and debate dilemmas 
arising from the digitization of information. 

2 - The Internet 
Internet 

Dilemmas 

2 
lessons 

Students help an imaginary politician design a 
political stance on a dilemma caused or 
impacted by the Internet. 

3 - Inro to App 
Design 

Designing an 
App 

5 
lessons 

Students design an app, with multiple 
screens, that teaches their classmates about 
a topic of personal interest. 

4 - Variables, 
Conditionals, and 
Functions 

Decision Maker 
App 

3 
lessons 

Students build an app that makes a decision 
or recommendation based on at least two 
pieces of user input. 

5 - Lists, loops, and 
traversals 

Hackathon 
5 

lessons 
Students build an app with any purpose they 
wish that uses a dataset from App Lab's data 
library. 

6 - Algorithms -- -- No project 

7 - Parameters, 
Return, and Libraries 

Make a Library 
3 

lessons 
Students design a library of functions to share 
with their classmates. 

8 - Create PT Prep -- -- Students complete Create PT. 

9 - Data 
Tell a Data 

Story 

2 
lessons 

Students choose and analyze a dataset in 
order to find meaningful patterns and present 
their findings. 

10 - Cybersecurity 
and Global Impact 

Innovation 
Simulation 

7 
lessons 

Students research and debate computing 
innovations as they work with a team to make 
a proposal for a "school of the future". 

 
Unit 8 Note: No project exists for this unit because the entire unit is focused on preparing for and 
providing time to do the Create Performance Task.  No new content knowledge is taught during this 
unit. 
  



Tools 

Many of the learning tools used in the CS Principles curriculum have been developed in-house at 

Code.org. The three major categories of tools are widgets, the Internet Simulator, and App Lab. 

 

 

 

Pacing Considerations 
The following are important pieces of information to know as you plan the pacing of your course. 
 
Lessons are Designed for 45 Minute Class Sessions 
The lesson plans and unit calendars assume a class that meets for 45 minutes, five days a week, for 
the duration of the school year. For teachers on a block or other non-traditional schedule, you will 
need to plan on combining or modifying lessons to fit into your school schedule.  Some teachers 
chose to do two lessons a day on the block schedule or combine “Wrap-up” and “Warm-up” activities 
to make lessons fit their time.  Using a calendar to plan out your year will help you adjust your 
schedule if lessons go longer or shorter than expected. 
 

Pacing Guides Assume No Homework 
The curriculum does not assume that you can assign homework. This is done since many students do 
not have access to a computer or the internet at home which are requisite tools for completing the 
course. If you are certain your students do have access to technology outside of class you may 
optionally choose to assign some portions of lessons as homework. 
 

 

Technical Requirements 
The course requires and assumes a 1:1 computer lab or setup such that each student in the class has 

access to an internet-connected computer every day in class. Each computer must have a modern web 

browser installed. All of the course tools and resources (lesson plans, teacher dashboard, videos, student 

tools, programming environment, etc.) are online and accessible through a modern web browser. For 

more details on the technical requirements, please visit: code.org/educate/it 

 

 

http://code.org/educate/it

