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Party with Thousands: The most popular
programming courses

At Berkeley, students’ obsession with
computer science has been ignited by a duo
of courses with mysterious and cryptic
courses codes: CS61A and CS10. What
compels thousands of programming rookies
to line up for class?

It’s just before 2PM at UC Berkeley, and
around Sather Gate, crowds have already
filled every seat inside the Student Union.
The lobby, too, is filled with people standing
in line, and some students simply sit on the
steps outside—they are all waiting.

The course is called The Structure and
Interpretation of Computer Programs, and
it’s one for which students are willing to
arrive early and line up for. It’s the most
popular course at UC Berkeley, commonly
referred to as CS61A. Last year, 2500
students took the course; this year it’s 3000,
or about half of the Berkeley student
population. Just five years ago, there were
only 500 students in the course.

The other course responsible for the CS
mania at Berkeley is CS10: The Beauty and
Joy of Computing. It’s an introductory
course with a visual programming language
called Snap!, an improved version of the
Scratch language developed at MIT.

This year there are 300 students enrolled,
and defying the stereotypical gender ratios,
over half of the students are female. The
course, designed to be easy to understand,
has even been adopted into the Advanced
Placement curriculum of American high
schools.
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Extending an Olive Branch to Non-CS
Students

Both courses are lower-division introductory
classes at Berkeley. According to Cal’s
course reports, most of increased enrollment
comes from non-CS majors. In Silicon
Valley, where tech companies and startups
are hungry for talent, computer literacy is
becoming a vital academic and technical
skill.

CS61A is taught by Berkeley Electrical
Engineering and Computer Science (EECS)
Professor John DeNero, formerly
responsible for the research and
development of Google Translate. He left
his high-salaried position for academia,
believing that every student should be
equipped with the basic programming skills
and computational thinking to logically
solve problems.

“To understand today’s world, we need a
different set of tools. I can change my
students’ future and their career choices,” he
says, emphasizing his hopes that the course
will be empowering.

CS10 is taught by Berkeley EECS Professor
Dan Garcia. “Allow the students to become
interested in programming, then they’ll
discover that they can build real things with
programs,” he says, leaning forward as he
demonstrates how Snap! can be used to
create a multi-petal flower that continuously
blooms and spins.

Both courses attract large amounts of non-
CS majors with the same philosophy of
hands-on-learning, but the pedagogy is
wildly different.
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Projects Provide an Immediate Sense of
Accomplishment

It’s hard to imagine taking CS61A with
3000 other students. Since the first lecture
overflowed the school’s biggest auditorium,
DeNero has begun allowing students to
watch videos at home.

For him, the key to learning programming
isn’t lectures, but rather the weekly 3+ hours
of lab and discussion that occur after each
lesson.

CS61A teaches three different programming
languages, including one of today’s most
widely used ones—Pyton. DeNero believes
that in order to learn a programming
language, one needs lots of hands-on
practice. Because most students are from
majors unrelated to CS, the best way for
students to avoid frustration and to build a
supportive learning environment is to have
them see the immediate results of their
work.

Hence, this course has 250 teaching
assistants, each leading one of the 50 weekly
discussion and lab sections. There is even a
schedule for TA’s to answer questions
online and track the response time, ensuring
that every student’s question is answered in
a timely manner.

In the third floor labs of Berkeley’s Soda
Hall, around 30 students are tapping away
on the keyboard, and some of them are
discussing the interface for a game design
Tim Greeno, a graduating TA who is headed
to Google as a software engineer is sitting at
the front of the lab, busily organizing
weekend review sessions and waiting to take
student questions.
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In contrast to a traditional computer science
education, CS61A is project-based.
According to DeNero, the best way to
continuously motivate students is to not let
them experience disappointment, and
instead see the possibilities for CS.

Aside from weekly homework assignments,
projects are assigned every two to three
weeks. Near the end of the semester, there is
a capstone project. DeNero says, “The
students will discover that they can actually
use these tools to accomplish things they
never thought were possible.”

For example, students were asked in the
fourth week of class to create a map-based
restaurant recommendation app that
recommends and searches for similar
restaurants based on a users’ prior reviews.
By the sixth week, student teams were
creating a web-based game.

Freshman Washa says that although the
academic load is heavy, the project training
has made her/him more comfortable with
breaking down big problems into a series of
smaller tasks.

At the end of every semester, DeNero
always asks students the same, “Are you
more interested in computer science?” Over
85% of students are willing to consider
computer science as a possible major.

Even though every student who’s ever taken
CS61A says the course is difficult, DeNero
has never considered making the curriculum
easier. “Teaching a challenging course is
easier than a happy one, but these challenges
bring progress, and teaches students to use
computational logic to solve brand new
problems.”
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Capturing the Moment of Creativity

In contrast to CS61A, which students
believe is overly challenging, CS10 is more
geared towards students who are not
majoring in computer science, with a focus
on fun learning opportunities to spark
student interest in programming.

This course pioneered the Snap! program.
Unlike other languages that have lines and
lines of code, Snap! is a visual language that
uses blocks to allow users to create new
combinations, name new functions, then
logically assemble these pieces to perform
commands.

CS10 also flips the classroom model by
giving every student an iClicker so they can
interact with the professor. During lectures,
a wholly enthusiastic Garcia often traverses
the length of the auditorium with his mic.

The topic of the day was the abstract
concepts behind programming. For him,
writing programs is more about the big
picture than it is about small details. “I want
to show students that they can learn big
ideas even the through game-based learning,
and that this creativity can produce real
results.”

The big ideas he speaks of are the ones
common to computer programming: for
loops, abstraction, generalization, and so on.
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Even though Snap! teaches students through
games, the concepts behind it are applicable
for other languages, and through the
foundational ideas, students learn to break
large problems into smaller ones.

“Let the students come up with what they
want to do, capture that creative motivation,
and then tell them what kind of tools they
need,” says EECS and Cognitive Science
professor Gerald Friedland. According to
him, computer science education has
traditionally overemphasized theory and
mathematical models, and many teaching
models have remain unchanged since the
70s. As a result, students have no motivation
to learn CS because they don’t know that
they have the power to create products, and
even believe that CS has nothing to do with
them.

Aside from computational thinking, this
course also allows students to design their
own Snap! projects at the end of the
semester. There are no set topics or
structure, and students are free to do
whatever they’d like. Last year, some
students even used Arduinos to design their
projects.

Using Play to Unlock the Potential for
Societal Change

Garcia grabs his laptop excitedly, eager to
shows off all sorts of student projects to the
CommonWealth magazine reporter. He’s
familiar with each one of them: this team
made a robot with sensors to navigate a
maze, that team drew a smiley face and had
a computer analyze the curvature, that team
made a dancing robot that memorizes
choreography from human actions...
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Friedland says that one time, students came
to office hours wanting to combine various
polls for the presidential election. They even
recruited a professor from the statistics
department to assist them with their
monumental task.

Garcia is immensely proud of how the
course has become an attractive
introduction, so that students no longer shy
away from computer science.

Zhixue Lin, a recent Berkeley graduate who
studied economics, is now a product
designer at a startup. He reminisces about
the course, saying that it was like playing
with Legos in teams of two or three,
building games and learning to think
logically. “We had a great time learning!” he
says.

Aside from inspiring interest, the course also
reveals the breadth of opportunities
available for students. Students have a
chance to listen to working professionals
and course alums speak about how they’re
using their skills in their current professions.

Whether it’s CS61A or CS10, the two most
popular programming courses at Berkeley
were created to let students know that they
have the ability to use digital tools and a
different way of thinking to enable change.

“This is the first course. No matter what the
students do in the future, the most important
thing is that after this course, they know that
anything is possible,” Garcia says with hope
in his eyes, eagerly awaiting more students
who are willing to change society and
influence the world.

Translated by: Raya Juitung Kuo
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