berkeley data science major
requirements

berkeley data science major requirements represent a comprehensive framework
designed to equip students with the essential knowledge and skills needed for
success in the evolving field of data science. As data science continues to
grow in importance across various industries, the University of California,
Berkeley has developed a rigorous curriculum that blends theoretical
foundations with practical applications. This article explores the detailed
academic and course requirements for the Berkeley data science major,
highlighting the core courses, electives, and additional academic
expectations. It also sheds light on the interdisciplinary nature of the
program, emphasizing the integration of computer science, statistics, and
domain-specific knowledge. Prospective students will find an overview of the
prerequisites, major coursework, and capstone components that define the
major. Additionally, this guide will cover the pathways to specialization and
the skills students can expect to develop by completing the major. The
following table of contents outlines the key sections covered in this
comprehensive overview of the Berkeley data science major requirements.
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Overview of the Berkeley Data Science Major

The Berkeley data science major is designed to provide students with a
balanced education in data analysis, computational methods, and statistical
reasoning. The program emphasizes an interdisciplinary approach, combining
elements from computer science, statistics, mathematics, and domain-specific
knowledge areas. This major aims to develop students’ abilities to collect,
analyze, and interpret complex data sets while fostering critical thinking
and problem-solving skills. The curriculum is structured to prepare graduates
for careers in data-driven industries as well as for advanced study in
related fields. Understanding the general structure and goals of the major
forms the foundation for navigating the specific requirements detailed below.



Core Curriculum Requirements

The core curriculum forms the backbone of the Berkeley data science major
requirements, ensuring that all students acquire essential competencies in
data science fundamentals. These courses cover programming, data structures,
statistical inference, and data analysis techniques. Mastery of these areas
is crucial for progressing through the major and for practical application of
data science concepts.

Programming and Computer Science Foundations

Proficiency in programming is a critical component of the major. Students are
typically required to complete introductory and intermediate programming
courses that focus on languages such as Python or R. Additionally, courses
covering data structures and algorithms provide the computational foundation
necessary for efficient data manipulation and analysis.

Statistics and Probability

Understanding statistical methods and probability theory is essential for
interpreting data accurately. The curriculum includes courses on statistical
inference, regression analysis, and probability models. These courses teach
students how to draw reliable conclusions from data and to model uncertainty
effectively.

Data Science Methodologies

Courses in this area introduce students to data wrangling, visualization,
machine learning, and ethical considerations in data science. These
methodologies prepare students to handle real-world data challenges and to
apply analytical techniques across diverse datasets.

Prerequisite Coursework

Before enrolling in upper-division data science courses, students must
fulfill several prerequisite requirements. These prerequisites ensure that
students possess the foundational knowledge necessary to succeed in advanced
topics.

Mathematics Prerequisites

Students are generally required to complete calculus sequences and linear
algebra courses. These mathematical foundations are critical for
understanding algorithms, optimization, and multivariate data analysis



techniques.

Introductory Computer Science

Completion of an introductory computer science course is mandatory. This
course introduces basic programming concepts and computational thinking,
setting the stage for more specialized data science programming requirements.

Elective and Specialization Options

Berkeley’s data science major requirements include elective courses that
allow students to tailor their education to specific interests and career
goals. These electives span various domains and advanced topics in data
science.

Domain-Specific Electives

Students can select electives from fields such as biology, economics, social
sciences, or engineering. These courses enable students to apply data science
techniques within particular contexts, enhancing their interdisciplinary
expertise.

Advanced Technical Electives

Advanced courses in machine learning, natural language processing, and big
data systems are available for students seeking deeper technical
specialization. These electives provide opportunities to engage with cutting-
edge tools and algorithms.

List of Common Electives

e Machine Learning and Artificial Intelligence

Data Visualization and Communication

Bayesian Statistics

Computational Biology

Econometrics

Database Systems and Data Engineering



Capstone Project and Experiential Learning

A vital component of the Berkeley data science major requirements is the
capstone project, which offers practical experience in applying data science
skills to real-world problems. This project typically involves collaboration
with faculty, industry partners, or research groups.

Capstone Project Expectations

The capstone requires students to identify a problem, collect and analyze
relevant data, and communicate their findings effectively. It integrates
knowledge from various courses and emphasizes teamwork, project management,
and presentation skills.

Internships and Research Opportunities

Beyond the capstone, students are encouraged to pursue internships or
participate in data science research labs. These experiences provide hands-on
learning and professional networking opportunities that complement academic
coursework.

Additional Academic and Administrative
Requirements

In addition to course completion, the Berkeley data science major mandates
adherence to certain academic policies and administrative procedures to
ensure successful progression through the program.

GPA and Grade Requirements

Students must maintain a minimum GPA in major courses and overall to remain
in good standing. Specific grade thresholds are often required for core and
prerequisite classes to demonstrate mastery of essential skills.

Advising and Declaration Process

Formal declaration of the data science major is required, typically after
completing prerequisite courses. Academic advising supports students in
selecting appropriate courses, meeting graduation requirements, and planning
career pathways.



Residency and Unit Requirements

Students must complete a defined number of upper-division units in residence
at Berkeley to qualify for the degree. These requirements ensure that
students engage deeply with the university's academic community.

Frequently Asked Questions

What are the core courses required for the Data
Science major at UC Berkeley?

The core courses for the Data Science major at UC Berkeley typically include
Foundations of Data Science (Data 8), Data Structures (Data 100), Probability
and Statistics (Stat 20 or Stat 134), and various upper-division courses in
machine learning, algorithms, and data analysis.

Is programming experience required before applying
to the Berkeley Data Science major?

While prior programming experience is helpful, it is not strictly required.
The introductory course Data 8 teaches foundational programming skills in
Python, making the major accessible to students with little or no prior
coding experience.

What are the math prerequisites for the Data Science
major at Berkeley?

Students should have a strong foundation in calculus and linear algebra.
Specifically, courses like Math 1A and 1B (calculus sequence) and Math 54
(linear algebra and differential equations) are recommended or required to
prepare for upper-division data science courses.

Does the Berkeley Data Science major require a
capstone or senior project?

Yes, the major typically requires completion of a capstone project or an
advanced data science course involving a substantial project component. This
allows students to apply their skills to real-world data science problems.

Are there any restrictions or additional
requirements for the Data Science major at Berkeley?

Yes, students must maintain a certain GPA, complete breadth requirements, and
may need to fulfill specific electives within approved departments.
Additionally, some courses may require prerequisite completion or



departmental approval.

Additional Resources

1. Data Science at Berkeley: A Comprehensive Guide to Major Requirements
This book provides an in-depth overview of the data science major at UC
Berkeley, detailing the core courses, electives, and skills students need to
acquire. It covers the academic structure, including foundational
mathematics, programming, and domain-specific knowledge. Students can use
this guide to plan their coursework effectively and understand the
expectations of the program.

2. Foundations of Data Science: Mathematics and Statistics for Berkeley
Students

Focusing on the mathematical and statistical prerequisites for the Berkeley
data science major, this book breaks down key concepts such as linear
algebra, probability, and statistical inference. It is designed to help
students grasp the theoretical underpinnings necessary for advanced data
analysis and machine learning courses. The text includes practical examples
aligned with Berkeley’s curriculum.

3. Programming for Data Science: Python and R in the Berkeley Curriculum
This book explores the programming languages emphasized in the Berkeley data
science major, primarily Python and R. It includes tutorials, coding
exercises, and projects that reflect the course assignments students
encounter. Readers will develop skills to manipulate data, perform
statistical modeling, and create visualizations, preparing them for hands-on
data science work.

4. Data Visualization and Communication: Berkeley’s Approach

Dedicated to the principles and techniques of data visualization taught at
Berkeley, this book guides students through creating effective charts,
graphs, and dashboards. It emphasizes storytelling with data and the
importance of clear communication to diverse audiences. The content aligns
with the major’s focus on both technical ability and presentation skills.

5. Machine Learning Essentials for Berkeley Data Science Majors

This title covers the foundational machine learning concepts required in the
Berkeley data science program. It presents algorithms for classification,
regression, clustering, and dimensionality reduction with practical examples
and applications. The book also discusses ethical considerations and the
impact of machine learning in various domains.

6. Data Ethics and Policy: A Guide for Berkeley Data Science Students
Addressing the critical area of ethics in data science, this book reviews
topics such as data privacy, bias, fairness, and responsible use of data. It
aligns with the Berkeley major’s emphasis on understanding the societal
implications of data-driven decisions. Students learn frameworks and case
studies to navigate ethical challenges in their careers.



7. Applied Data Science Projects: Case Studies from Berkeley Courses
Featuring real-world projects and case studies from Berkeley'’s data science
classes, this book provides practical examples of how theoretical knowledge
is applied. It covers diverse domains such as healthcare, finance, and social
sciences, demonstrating interdisciplinary approaches. Students gain insights
into project design, data collection, analysis, and reporting.

8. Database Systems and Data Engineering for Berkeley Data Science

This book focuses on the database knowledge and data engineering skills
necessary for the major, including SQL, data warehousing, and ETL processes.
It prepares students to manage large datasets efficiently and understand
backend data infrastructures. The content is tailored to complement
Berkeley’s coursework and technical requirements.

9. Capstone Preparation: Strategies for Berkeley Data Science Majors
Designed to help students succeed in their senior capstone projects, this
book offers guidance on project selection, proposal writing, teamwork, and
presentation. It includes tips on integrating knowledge from various courses
and managing timelines. The book helps students showcase their skills and
prepare for careers or graduate studies in data science.
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