
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

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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Research Harald A. Mieg, Elizabeth Ambos, Angela Brew, Dominique Galli, Judith Lehmann,
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within a discipline by an undergraduate student that makes an original contribution to the field. It
has become a major consideration among research universities around the world, in order to
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advance both academic teaching and research productivity. Edited by an international team of world
authorities in UR, this Handbook is the first truly comprehensive and systematic account of
undergraduate research, which brings together different international approaches, with attention to
both theory and practice. It is split into sections covering different countries, disciplines, and
methodologies. It also provides an overview of current research and theoretical perspectives on
undergraduate research as well as future developmental prospects of UR. Written in an engaging
style, yet wide-ranging in its scope, it is essential reading for anyone wishing to broaden their
understanding of how undergraduate research is implemented worldwide.
  berkeley data science major requirements: Introduction to Data Science Rafael A. Irizarry,
2019-11-12 Introduction to Data Science: Data Analysis and Prediction Algorithms with R introduces
concepts and skills that can help you tackle real-world data analysis challenges. It covers concepts
from probability, statistical inference, linear regression, and machine learning. It also helps you
develop skills such as R programming, data wrangling, data visualization, predictive algorithm
building, file organization with UNIX/Linux shell, version control with Git and GitHub, and
reproducible document preparation. This book is a textbook for a first course in data science. No
previous knowledge of R is necessary, although some experience with programming may be helpful.
The book is divided into six parts: R, data visualization, statistics with R, data wrangling, machine
learning, and productivity tools. Each part has several chapters meant to be presented as one
lecture. The author uses motivating case studies that realistically mimic a data scientist’s
experience. He starts by asking specific questions and answers these through data analysis so
concepts are learned as a means to answering the questions. Examples of the case studies included
are: US murder rates by state, self-reported student heights, trends in world health and economics,
the impact of vaccines on infectious disease rates, the financial crisis of 2007-2008, election
forecasting, building a baseball team, image processing of hand-written digits, and movie
recommendation systems. The statistical concepts used to answer the case study questions are only
briefly introduced, so complementing with a probability and statistics textbook is highly
recommended for in-depth understanding of these concepts. If you read and understand the
chapters and complete the exercises, you will be prepared to learn the more advanced concepts and
skills needed to become an expert. A complete solutions manual is available to registered instructors
who require the text for a course.
  berkeley data science major requirements: Data Science for Undergraduates National
Academies of Sciences, Engineering, and Medicine, Division of Behavioral and Social Sciences and
Education, Board on Science Education, Division on Engineering and Physical Sciences, Committee
on Applied and Theoretical Statistics, Board on Mathematical Sciences and Analytics, Computer
Science and Telecommunications Board, Committee on Envisioning the Data Science Discipline: The
Undergraduate Perspective, 2018-10-11 Data science is emerging as a field that is revolutionizing
science and industries alike. Work across nearly all domains is becoming more data driven, affecting
both the jobs that are available and the skills that are required. As more data and ways of analyzing
them become available, more aspects of the economy, society, and daily life will become dependent
on data. It is imperative that educators, administrators, and students begin today to consider how to
best prepare for and keep pace with this data-driven era of tomorrow. Undergraduate teaching, in
particular, offers a critical link in offering more data science exposure to students and expanding the
supply of data science talent. Data Science for Undergraduates: Opportunities and Options offers a
vision for the emerging discipline of data science at the undergraduate level. This report outlines
some considerations and approaches for academic institutions and others in the broader data
science communities to help guide the ongoing transformation of this field.
  berkeley data science major requirements: Data Science in Context Alfred Z. Spector,
Peter Norvig, Chris Wiggins, Jeannette M. Wing, 2022-10-20 Four leading experts convey the
promise of data science and examine challenges in achieving its benefits and mitigating some harms.
  berkeley data science major requirements: Roundtable on Data Science Postsecondary
Education National Academies of Sciences, Engineering, and Medicine, Division of Behavioral and



Social Sciences and Education, Division on Engineering and Physical Sciences, Board on Science
Education, Computer Science and Telecommunications Board, Committee on Applied and
Theoretical Statistics, Board on Mathematical Sciences and Analytics, 2020-09-02 Established in
December 2016, the National Academies of Sciences, Engineering, and Medicine's Roundtable on
Data Science Postsecondary Education was charged with identifying the challenges of and
highlighting best practices in postsecondary data science education. Convening quarterly for 3
years, representatives from academia, industry, and government gathered with other experts from
across the nation to discuss various topics under this charge. The meetings centered on four central
themes: foundations of data science; data science across the postsecondary curriculum; data science
across society; and ethics and data science. This publication highlights the presentations and
discussions of each meeting.
  berkeley data science major requirements: Diversifying the STEM Fields: From
Individual to Structural Approaches Rodolfo Mendoza-Denton, Colette Patt, Adrienne R.
Carter-Sowell, 2023-02-14
  berkeley data science major requirements: 1979 Department of Energy Authorization United
States. Congress. House. Committee on Science and Technology, 1978
  berkeley data science major requirements: Handbook On Big Data And Machine Learning In
The Physical Sciences (In 2 Volumes) , 2020-03-10 This compendium provides a comprehensive
collection of the emergent applications of big data, machine learning, and artificial intelligence
technologies to present day physical sciences ranging from materials theory and imaging to
predictive synthesis and automated research. This area of research is among the most rapidly
developing in the last several years in areas spanning materials science, chemistry, and condensed
matter physics.Written by world renowned researchers, the compilation of two authoritative volumes
provides a distinct summary of the modern advances in instrument — driven data generation and
analytics, establishing the links between the big data and predictive theories, and outlining the
emerging field of data and physics-driven predictive and autonomous systems.
  berkeley data science major requirements: Berkeley Engineer , 2012
  berkeley data science major requirements: Radiation Data and Reports , 1974
  berkeley data science major requirements: Public Higher Education in California Neil J.
Smelser, Gabriel A. Almond, 2024-03-29 This title is part of UC Press's Voices Revived program,
which commemorates University of California Press’s mission to seek out and cultivate the brightest
minds and give them voice, reach, and impact. Drawing on a backlist dating to 1893, Voices Revived
makes high-quality, peer-reviewed scholarship accessible once again using print-on-demand
technology. This title was originally published in 1974.
  berkeley data science major requirements: City of Intellect Nicholas B. Dirks, 2023-11-16
During his four years as the tenth Chancellor of Berkeley (2013–17), Nicholas B. Dirks was
confronted by crises arguably more challenging than those faced by any other college administrator
in the contemporary period. This thoughtfully candid book, emerging from deep reflection on his
turbulent time in office, offers not just a gripping insider's account of the febrile politics of his time
as Berkeley's leader, but also decades of nuanced reflection on the university's true meaning (at its
best, to be an aspirational 'city of intellect'). Dirks wrestles with some of the most urgent questions
with which educational leaders are presently having to engage: including topics such as free speech
and campus safe spaces, the humanities' contested future, and the real cost and value of liberal arts
learning. His visionary intervention – part autobiography, part practical manifesto – is a passionate
cri de cœur for structural changes in higher education that are both significant and profound.
  berkeley data science major requirements: Essentials of Data Science and Analytics
Amar Sahay, 2021-07-06 Data science and analytics have emerged as the most desired fields in
driving business decisions. Using the techniques and methods of data science, decision makers can
uncover hidden patterns in their data, develop algorithms and models that help improve processes
and make key business decisions. Data science is a data driven decision making approach that uses
several different areas and disciplines with a purpose of extracting insights and knowledge from



structured and unstructured data. The algorithms and models of data science along with machine
learning and predictive modeling are widely used in solving business problems and predicting future
outcomes. This book combines the key concepts of data science and analytics to help you gain a
practical understanding of these fields. The four different sections of the book are divided into
chapters that explain the core of data science. Given the booming interest in data science, this book
is timely and informative.
  berkeley data science major requirements: University Bulletin University of California
(System), 1972
  berkeley data science major requirements: Energy Research Abstracts , 1986
  berkeley data science major requirements: The Complete Book of Colleges 2021 The
Princeton Review, 2020-07 The mega-guide to 1,349 colleges and universities by the staff of the
Princeton Review ... [including] detailed information on admissions, financial aid, cost, and
more--Cover.
  berkeley data science major requirements: Science John Michels (Journalist), 1923
  berkeley data science major requirements: Springer Handbook of Glass J. David
Musgraves, Juejun Hu, Laurent Calvez, 2019-11-08 This handbook provides comprehensive
treatment of the current state of glass science from the leading experts in the field. Opening with an
enlightening contribution on the history of glass, the volume is then divided into eight parts. The
first part covers fundamental properties, from the current understanding of the thermodynamics of
the amorphous state, kinetics, and linear and nonlinear optical properties through colors,
photosensitivity, and chemical durability. The second part provides dedicated chapters on each
individual glass type, covering traditional systems like silicates and other oxide systems, as well as
novel hybrid amorphous materials and spin glasses. The third part features detailed descriptions of
modern characterization techniques for understanding this complex state of matter. The fourth part
covers modeling, from first-principles calculations through molecular dynamics simulations, and
statistical modeling. The fifth part presents a range of laboratory and industrial glass processing
methods. The remaining parts cover a wide and representative range of applications areas from
optics and photonics through environment, energy, architecture, and sensing. Written by the leading
international experts in the field, the Springer Handbook of Glass represents an invaluable resource
for graduate students through academic and industry researchers working in photonics,
optoelectronics, materials science, energy, architecture, and more.
  berkeley data science major requirements: 2012-2013 College Admissions Data Sourcebook
West Edition ,
  berkeley data science major requirements: Libraries and Archives in the Digital Age Susan
L. Mizruchi, 2020-03-09 The role of archives and libraries in our digital age is one of the most
pressing concerns of humanists, scholars, and citizens worldwide. This collection brings together
specialists from academia, public libraries, governmental agencies, and non-profit archives to pursue
common questions about value across the institutional boundaries that typically separate us.
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