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Overview

This Nanodegree program offers learners the opportunity to learn the most important programming languages used by data 

scientists today: R, SQL, and Git. Graduates of this program will emerge prepared to tackle real-world data analysis problems. 

Built in collaboration with:

Program information

Learners need access to the internet and a 64-bit computer.

Ability to perform basic operations on a computer like opening files and folders, opening applications, and copying/pasting. 

Learners should also be able to read, write, and listen in English.

3 months at 10hrs/week*

Estimated Time

Prerequisites

Required Hardware/Software

Beginner

Skill Level

*The length of this program is an estimation of total hours the average student may take to complete all required 

coursework, including lecture and project time. If you spend about 5-10 hours per week working through the program, you 

should finish within the time provided. Actual hours may vary.
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Course 1

Introduction to SQL
The first course will teach learners the fundamentals of SQL such as JOINs, aggregations, and subqueries. Learn how to use 

SQL to answer complex business problems.

Investigate a Relational Database

In this project, learners will work with a relational database while working with PostgreSQL. They’ll complete 

the entire data analysis process, starting by posing a question, running appropriate SQL queries to answer 

questions, and finishing by sharing their findings.

Course Project

Lesson 1

Basic SQL

• Write common SQL commands including SELECT, FROM, and WHERE.

• Learn how to use logical operators like LIKE, AND, and OR.

Lesson 2

SQL JOINs

• Learn to write JOINs in SQL, which will enable you to combine data from 

multiple sources to answer more complex business questions.

• Understand different types of JOINs and when to use each type.

Lesson 3

SQL Aggregations

• Write common aggregations in SQL including COUNT, SUM, MIN, and MAX.

• Write CASE and DATE functions, as well as work with NULLs.

Lesson 4

Advanced SQL Queries

• Use subqueries, also called CTEs, in a number of different situations.

• Use other window functions including RANK, NTILE, LAG, LEAD along with 

partitions to complete complex tasks.
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Introduction to R Programming
In this section, learn to represent and store data using R data types and variables. Use conditional and loops to control the 

flow of the programs. Harness the power of complex data structures like lists, sets, dictionaries, and tuples to store collections 

of related data. Next, define and document custom functions, write scripts, and handle errors. Lastly, learn to use two 

powerful R libraries: NumPy and Pandas.

Explore US Bikeshare Data

Learners will use R to answer interesting questions about bikeshare trip data collected from three US cities. 

They will write code to collect the data, compute descriptive statistics, and create an interactive experience 

in the terminal that presents the answers to their questions.

Lesson 1

Introduction to R

• Understand common use cases of R and why it’s popular.

• Install and setup R environment and learn basic syntax associated with R.

• Understand how you can get help when writing R code.

Lesson 2

Syntax & Data Types

• Explore data structures available in R including scalars, factors, vectors arrays, 

lists, and dataframes.

• Manipulate, compare, and perform fundamental operations associated with 

each of the data structures.

Course Project

Course 2
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Lesson 3

Control Flow & Functions

• Write conditional expressions using if statements and boolean expressions.

• Use loops and other built-in functions to iterate over and manipulate data.

• Define your own custom functions.

Lesson 4

Data Visualizations & EDA

• Make beautiful visualizations using the ggplot2 library.

• Create commonly used data visualizations for each data type including 

histograms, scatter plots, and box plots.

• Improve your data visualizations using facets.

• Create reference variables using appropriate scope.

• Use the popular diamonds dataset to put your R skills to work.

Introduction to Version Control
In this course, learners will use version control and share their work with other people in the data science industry.

Post Your Work on Github

Learn important tools that all programmers use. First, get an introduction to working in the terminal. Next, 

learn to use Git and Github to manage versions of a program and collaborate with others on programming 

projects. Add a completed project on Github, work with branches, edit a README file and project files, 

merge branches, and stage changes to a project Github repository. 

Course Project

Course 3
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Lesson 1

Shell Workshop

• Learn to clearly articulate and communicate a problem statement for a data 

project.

Lesson 2

Purpose & Terminology

• Create an issue tree and hypothesis driven structure.

• Create a ghost deck (a skeleton deck commonly used by management 

consultants to identify a client’s needs).

Lesson 3

Create a Git Repo

• Identify potential limitations and sources of bias in your analyses.

• Communicate the appropriate caveats of a recommendation.

Lesson 4

Review a Repo’s History

• Create an analysIs roadmap that encompasses the analyses you plan to do.

• Clearly articulate the “so what” of your analysis.

• Communicate your data story to support a concise set of recommendations.

Lesson 5

Add Commits to a Repo

• Master the Git workflow and make commits to an example project.

• Use Git Diff to identify parts of a file that changed in a commit.

• Mark files as “untracked” using .gitignore.

Lesson 6

Tagging, Branching & 
Merging

• Discover tagging, branching, and merging and organize your commits with tags 

and branches.

• Jump to particular tags and branches using Git checkout.

• Learn how to merge together changes on different branches and crush those 

pesky merge conflicts.

Lesson 7

Undoing Changes

• Learn how and when to edit or delete an existing commit.

• Use Git commit and amend flag to alter the last commit.

• Use Git reset and git revert to undo and erase commits.
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Lesson 8

Working with Remotes

• Create remote repositories on GitHub and learn how to pull and push changes 

to the remote repositories.

Lesson 9

Working on Another 
Repository

• Fork another developer’s project and use GitHub to contribute to a public 

project.

Lesson 10

Staying in Sync with a 
Remote Repository

• Discover how to sync new changes to a forked remote repository, retrieve, and 

sync updates.

• Create pull requests and squash commits with git rebase.
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Derek Steer

CEO at Mode 

Derek is the CEO of Mode Analytics. He developed an analytical foundation at Facebook and 

Yammer and is passionate about sharing it with future analysts. He authored SQL School and is 

a mentor at Insight Data Science.

Josh Bernhard

Data Scientist at Nerd Wallet

Josh has been sharing his passion for data for nearly a decade at all levels of university, and as lead 

data science instructor at Galvanize. He’s used data science for work ranging from cancer research 

to process automation.

Juno Lee 

Curriculum Lead at Udacity

Juno is the curriculum lead for the School of Data Science. She has been sharing her passion 

for data and teaching, building several courses at Udacity. As a data scientist, she built 

recommendation engines, computer vision and NLP models, and tools to analyze user behavior.

Richard Kalehoff

Course Developer

Richard is a course developer with a passion for teaching. He has a degree in computer science, 

and first worked for a nonprofit doing everything from front end web development, to backend 

programming, to database and server management.

Meet your instructors.
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Karl Krueger

Command Line Instructor

Karl is a course developer at Udacity. Before joining Udacity, Karl was a site reliability engineer (SRE) 

at Google for eight years, building automation and monitoring to keep the world’s busiest web 

services online.
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Udacity’s learning 
experience

Knowledge

Find answers to your questions with Knowledge, 

our proprietary wiki. Search questions asked by 

other students, connect with technical mentors, 

and discover how to solve the challenges that 

you encounter. 

Workspaces

See your code in action. Check the output and 

quality of your code by running it on interactive 

workspaces that are integrated into the platform. 

Quizzes

Auto-graded quizzes strengthen comprehension. 

Learners can return to lessons at any time during 

the course to refresh concepts. 

Custom Study Plans

Create a personalized study plan that fits your 

individual needs. Utilize this plan to keep track of 

movement toward your overall goal. 

Progress Tracker

Take advantage of milestone reminders to stay 

on schedule and complete your program. 

Hands-on Projects

Open-ended, experiential projects are designed 

to reflect actual workplace challenges. They aren’t 

just multiple choice questions or step-by-step 

guides, but instead require critical thinking. 
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Our proven approach for building 
job-ready digital skills. 

Personal Career Services

Empower job-readiness.
• Access to a Github portfolio review that can give you an edge by highlighting your 

strengths, and demonstrating your value to employers.* 

• Get help optimizing your LinkedIn and establishing your personal brand so your profile 
ranks higher in searches by recruiters and hiring managers.

Experienced Project Reviewers

Verify skills mastery.  
• Personalized project feedback and critique includes line-by-line code review from 

skilled practitioners with an average turnaround time of 1.1 hours. 

• Project review cycle creates a feedback loop with multiple opportunities for 
improvement—until the concept is mastered. 

• Project reviewers leverage industry best practices and provide pro tips.

Technical Mentor Support

24/7 support unblocks learning. 
• Learning accelerates as skilled mentors identify areas of achievement and potential 

for growth.

• Unlimited access to mentors means help arrives when it’s needed most.

• 2 hr or less average question response time assures that skills development stays on track.

Mentor Network

Highly vetted for effectiveness. 
• Mentors must complete a 5-step hiring process to join Udacity’s selective network.

• After passing an objective and situational assessment, mentors must demonstrate 
communication and behavioral fit for a mentorship role. 

• Mentors work across more than 30 different industries and often complete a Nanodegree 
program themselves. 

*Applies to select Nanodegree programs only.
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