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ABSTRACT
Course design and oversight is difficult, and we’ve seen a move to-
ward including undergraduates on course staff over the past several
years. In this panel, we argue that giving additional autonomy to
the undergraduates involved in our courses is both empowering to
them and beneficial to the course itself (as their perspective having
actually taken the course can help us understand inequities and/or
confusing pieces of the curriculum).
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1 SUMMARY
Over the past several years, there has been a lot of discussion about
utilizing undergraduate teaching assistants (also called tutors, read-
ers, etc.) in computing courses to keep up with enrollment. In this
panel, we describe various “next steps” in which undergraduates
additionally become involved in teaching and course development.
The panelists have designed a wide variety of courses with un-
dergraduate input and will talk about how they involved teaching
assistants in that development. Involving undergraduates in course
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design has numerous benefits to both the course itself and the un-
dergraduate’s development as a teacher. We will also talk about
how we’ve overseen the students during these projects to ensure
they don’t “take over” the course.

2 PANEL STRUCTURE
Wewill begin with 5 minutes to introduce the landscape. Then, each
of the panelists will have 10 minutes to share about (1) different
ways in which we give our undergraduate assistants autonomy, and
(2) a course design experience where an undergraduate was essen-
tial to making the course work. The remaining 30 minutes will be
devoted to Q&A. The audience will be invited to ask about logistics
on how to do this (E.g., Did institutions provide support? Was it
over the summer? etc.) as well as barriers or potential concerns
they have about duplicating our methods. The preferred method of
delivery is having all panelists in-person; they will be answering
questions in the chat when not speaking.

3 ADAM BLANK, CALTECH
At Caltech, we recently re-designed several of our introductory
courses with significant input and work by undergraduate teaching
assistants. TAs have worked on software, grading systems, and lab
assignments all under the supervision of a faculty member. For
example, one TA wrote on an empirical asymptotic analyzer for
student codewhich has become essential to the success of the course.
We also allow them to occasionally give lectures after multiple
practice sessions. Their unique insights into what previously was
not working and continuity between courses has been invaluable
along the way.

Recently, we formalized the idea of student-taught courses which
has been informally happening for years. Students get independent
study credit for two terms prior to teaching while developing their
course and are hired as TAs during the terms they teach the course.

4 CHRISTINE ALVARADO, UC SAN DIEGO
UC San Diego uses both graduate student teaching assistants (TAs)
and undergraduate teaching assistants (called “tutors”) extensively
in the delivery of its courses. In part because both its TAs and tutors
are part of a labor union, UC San Diego has a somewhat formal
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TA and tutor structure. The TA and tutor unions specify the tasks
that students in each role may perform, limiting advanced tasks
like leading discussion sections and independent development of
assignments to graduate TAs.

Nonetheless, undergraduate tutors play a critical role in the
success of our courses and take on key leadership roles. In addition
to “typical” tasks like homework grading and leading open lab
hours, tutors take on leadership roles in two ways. First, tutors lead
the efforts to establish community and personal connection with
students in large classes. In many courses, tutors are assigned a
group of students in the course that they are responsible for, forming
a light-weight version of the “Microclasses” structure described
in previous work [1]. This responsibility includes reaching out
individually to students who seem to be struggling, and holding
weekly community building meetings to help students connect
to one another in a large-class setting. Tutors are ideal for this
leadership role because they can relate directly to the students’
experiences as their near-peers, and students are often much more
willing to confide their struggles to a fellow undergraduate than
to a graduate TA or a professor. Second, experienced tutors can be
promoted to the position of “lead tutor.” Lead tutors are effectively
TA apprentices, directly assisting TAs with the development of
assignments, grading rubrics, and themanagement of grading. Their
perspective as UC San Diego undergraduates (which most graduate
students have never been) is critical in helping shape the direction
and focus of the assignments.

5 ZACH DODDS, HARVEY MUDD
At Harvey Mudd College, new courses are developed with under-
graduate co-designers from the get go. During the summers before
and after rolling out a newCS1 (in ’06), a cs1-for-biologists (’09), and
cs2-for-non-majors (’16), undergraduate students were the most
important ingredient in developing, testing, and refining of assign-
ments, labs, and presentation materials. The courses benefit from
the audience-awareness, the “extras” contributed by the students,
and a first-draft no one has to experience... Equally important, the
collaboration builds momentum for the new curriculum – and cre-
ates a natural, invested cohort of peer-tutors for the initial run.
Amid varying levels of encouragement, students have authored
three texts now in use in our courses. The panel will elaborate
these (unexpected!) details.

6 DAN GARCIA, UC BERKELEY
We have been fortunate at UC Berkeley to have subscribed to the
“Undergrad TAs are a good thing” culture early. Indeed, most insti-
tutions (large and small) that have tried it have also had positive
experiences [3, 5, 10] with classes large and small. In fact, it’s the
only thing that has allowed many of our programs to ride the waves
of growth we have seen in the past decade [7]; our Letters and Sci-
ence CS major ballooned 14x from 2008-2019, arguably faster than
any institution in the country.

We have had three significant computing-related course designs
(or redesigns) in our lower-division in the past decade: CS0 ( rebuilt
from the ground up as The Beauty and Joy of Computing [8]), CS1
(a major redesign of The Structure and Interpretation of Computer
Programs to move the language from Scheme to Python, and include

more engaging projects), and a new Data Science introductory
course, entitled Data 8: The Foundations of Data Science [4]. In each
of these cases, undergraduate and graduate TAs were absolutely
central to the process, authoring and reviewing scope-and-sequence
ideas, early prototypes for projects, drafts for labs and homework,
and volunteering to help teach the course when it launches.

The DECal (Democratic Education at Cal) program allows under-
graduates to invent and facilitate (i.e., teach) novel new courses in
the fall and spring semesters, with faculty sponsorship [2]. These un-
dergraduate (or graduate) student facilitators have almost complete
autonomy of the course content and sequence, the faculty simply
provide guidance. Recent CS-related courses have been The UC
Berkeley Undergraduate Graphics Group: 3D Modeling and Anima-
tion, iOS Development, and Computational Game Theory. Students
receive P/NP elective credit for DeCal courses, facilitators receive
P/NP elective teaching credit.

We go so far as to allow our all-star undergraduate Head TAs to
serve as the co-instructors for the 8-week summer offerings of our
mainstream CS courses [9]. All courses are overseen by a faculty
instructor-of-record mentor (the summer session coordinator who
provides several months of preparatory professional development)
and the faculty who regularly teach each course (they serve as tech-
nical backstop, bless proposed curricular and assessment changes
[e.g., dropping project 4], and give final blessing that the student
candidates have the requisite experience and maturity). All summer
instructors are hired as a team (three for our large lower-division
courses with a typical enrollment of 400-500 students, and two
for our upper-division courses with enrollment numbers in the
low hundreds). It is not unusual that the students chosen for the
honor have taken or been on the teaching staff for the course for
3-4 straight years. Not surprising is that the course evaluations for
student summer instructors is often higher than that for regular
faculty! [6]
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