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preading the meaningful usage
8 of transformative teaching

practices in Computer Science
(CS) undergraduate education requires
intentional planning and sustained
effort. This article presents another
installment in the series of interviews
with prominent propagators: developers
who have successfully disseminated their
pedagoagical or curricular projects within
the CS education community [1-3]. The
goal is to capture experiences and insights
that others can use to propagate their own
educational innovations.

In this article, we interview Beth Simon,

Teaching Professor in the Department
of Education Studies at the University
of California San Diego, who is best
known for her work on Peer Instruction
in Computer Science [4,6-8]. Beth began
her career with research in computer
architecture and gradually shifted her
focus to computer science education,
officially transitioning to the Education
Studies Department in 2016. She now
teaches courses for people who want to
teach K-12 Computer Science.

Below are highlights of the interview,
which ran approximately an hour. The
transcript has been edited for clarity and

style.

Q:HOW DID YOU GET INTD
PROPAGATION?

BS: All of my goals have been about
improving the student experience—
whether that's learning, or social, or
a combination of both—usually in the
Computer Science classroom at the
university.

| would say that my first experience
with propagation was three years out from
getting my PhD. Steve Wolfman told me
about his PhD research, which was using
a tablet PC. For computer architecture,
you have these diagrams where you have
to show the circuit patterns. And | was
like, I've been printing out overheads and
carmying these markers and | have blue
and purple hands. & tablet is perfect for
teaching computer architecture. That got me
started, but | had zero evidence or data on
anything. | just thought other people who
teach computer architecture should know
about this thing. They were having a big
conference here in 5an Diego and the first
ever architecture education workshop was
the day before. | submitted a little three-page
usage paper and then demoed how | used
the tablet. For us, it was game changing.
It's like, “Oh, | don't have to camry all those
things anymore” That was Classroom
Presenter [5] and we morphed it into a
student engagement system, but it didnt go
very far. | learned my first basic thing about
propagation: if it relies heavily on a particular
technology, you're gonna be screwed.

Q:WHAT ELSE DID ¥OU LEARN FROM
PROPAGATING CLASSROOM PRESENTER?
BS: Classroom Presenter made the base
case easy to adopt, which was “stand up
and lectura” When we asked people to add
activities where the students would be able
to submit things from their devices, that
was the part that fell down because we
were thinking about it from the perspective
of software engineers. We built and used
the systemn, but we didn't really address
the pedagogy behind it We spoke to it
from a technical point of view rather than a
“You need to change what happens in your
classroom” point of view, even though that
was what we were using it for.

Q:HOW DID THAT IMPACTYOUR FUTURE
PROPAGATION WORK?

BS: 1 began to understand the importance
of generalization and how many things
will challenge people in picking something
up. We had a grant from the MSF to try

to propagate Classroom Presenter. We
took faculty applications and said, "You're
Coming in as a cohort; we're gonna do
three days in the summer, then you do
these activities in your class and report
back out” Nobody ever did anything. Two
people who were accepted didn't even
show up—no communication, nothing.
That was a very rude awakening for me
that professors are human too.

What | think has worked better and
what the research would say has worked
better, is more homegrown propagation.
In three days, you can't convince any
faculty member of anything, espedally if
it requires them to do work changing how
they teach.
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Q:WHAT DOES "HOMEGROWN
PROPAGATION" MEAN TOYOU?

BS: It's better to convince people in-house:
the people that you're hanging in the
hallway with. Faculty, even at large places
like UCSD, have students who took another
persom’s class who go on to take their
class and say, "Your lectures would be a lot
better if you did this thing.” That usually
doesn't go anywhere in one quarter, but it
builds up over time.

But what really leveraged the
propagation was the fact that we had a
program to let graduate students teach in
the summer session. They had the time and
the incentive to create a collection of Peer
Instruction materials, which started making
its way into their advisors’ classes. That
became a game changer. | think that was
by far the most important thing in terms of
propagation: all those people graduating
and taking Peer Instruction to a whole
range of institutions was really what made
things happen. How many places are there
with a large number of graduate students
that you can influence over multiple years
of time and have time to practice with? I'm
not sure how many that is, but certainly in
this case, | think it was the magic sauce.

Q:13 THERE A WAY TO SCALE UP BEYOND
ONEINSTITUTION?
BS: Somebody convinced me to do the
Mew Faculty Workshop based on what
they do in physics. [Before COVID,] it was
really starting to swing in positive ways
in that we were starting to have people
coming who were way more interested.
They were coming in specifically because
they were going to go to Rls, but they
were like, "l want to learn Peer Instruction.”
But it's one of those things that it takes
you forever to get feedback, probably 10
years, on what people are doing. Tracking
usage, tracking adoption, let alone
fidelity of adoption, is something 'm not
interested in doing.

Q:HOW DO EXISTING FACULTY LEARN
ABOUT NEW TEACHING METHODS?

BS: The classroom before the pandemic
was the most unobserved, sacrosanct
place. It was just not acceptable for us to
go into other people’s classes. At most, we
complained to each other at the printer.

What | think has worked better and what
the research would say has worked better, is
more homegrown propagation. In three
days, you can’t convince any faculty member
of anything, especially if it requires them
to do work changing how they teach.

There's now, in the CSE department, a
“Talking Teaching™ listserv that Joe Politz
runs and people are asking guestions about
the classroom, but that was not something
you did before. It was like, "Figure it out
yourself or ask your TA to figure out how to
do something.” 'm very glad that at some
schools that's changing a lot. It's more like
we're in this together. Teaching is really
hard. Optimizing hurman learning is really,
really hard. Mone of us can figure out the
magic sauce by ourselves.

Q- WHAT DID YOU SEE AS YOUR ROLE

IN PROPAGATING NEW CS EDUCATION
TECHNIQUES?

BS: It was to be an individual who
hopefully had the big-enough classes.
When | started doing research with people,
the majority of my colleagues were at
small private institutions, which is where |
did my first three years. So, | understood
the challenges they had of not having
encugh numbers and not being able to
hawve two sections where you could have a
control and all that sort of thing.

So, lusaed the luckiness of having huge
IJCSD classes to be the person who could
demonstrate at scale whatever impacts we
thought would be useful—whether it was
exam scores ar student attitude, all that
sort of stuff. | can get large numbers. And
that was really what | thought would do it. |
thouwght I'd write those research papers and
then those numbers would convince people.

Q- HOW DID THINGS CHANGE WHEN
¥OU MOVED TO THE EDUCATION
DEPARTMENT?

BS: Before | moved, | had about 10 years’
worth of experience through various NSF
grants of working with local high school

teachers who wanted to learn to teach
computer science. And that got me into
some of their classrooms to really see what
life was like. You can't just put a clicker in
somebody’s hand and tell kids to discuss
and have them actually discuss because
two thirds of them don't wanna be there,
even ifit's an AP class. It's a radically
different space.

| had this one teacher | worked with
whio came up and sat in my lecture hall
for an entire term. He saw for a solid eight
weeks exactly what Peer Instruction looked
like in my classroom. There is no better
description of what it looks like for real. And
then | go see it in his classroom and it falls
apart. It was a combination of his students
along with the fact that he actually doesn't
hawve subject matter expertise, let alone
pedagogical content knowledge about why
| developed the questions.

| realized when | started to create my
classes for K12 teachers that | needed to
be very cognizant that our teachers may
not have deep subject knowledge. So,
you need to make sure that the things
you're recormnmending for the time in the
classroom are scaffolded in a way that the
teacher can do what most of us would do
if we were in a lab setting, which is use the
computers to help the students learn. Use
the computer as a co-teacher; you just do
the guiding.

The other thing that | realized is that my
experiences about what worked in college
didn't [work in K-12]. You say, “This is what
| do. This is why | do it. This is what | think
the benefits are for students having practice
talking to each other, understanding how
computer scientists think” Then you
ask thern, "What is it that you do inthe
classroom that you think we could modify
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to make this happen?” Because they have
things that they've been doing for years
and years, and they have certain things

that work best for their students and for
them. If you happen to put Peer Instruction
in front of them, and they go, “This is
awesome,” | can let them go. But don't in
any way, shape, or form be like, “You should
spend a huge amount of time and effort
and money to make some change based on
what works for me in the university setting.”

Q:HOW HAVE YOU ADAPTED UNIVERSITY
TEACHING TECHNIQUES FOR USE IN
K-127

BS: In the last year and a half, I've benefited
from working with experts on two projects
for English language learmers. Holy cow, I've
learned so much stuff, it's great! There's one
technigue that we call coded commentary.
You have kids plan by writing comments.
It's an English language learning technigue,
we just gave it a computer science name.
It's a little bit different because it's code—
it’s not just writing things on paper; you
can actually run it and test it. So, we
modify some of their technigues and

give examples of what it looks like in the
Computer Science classroom.

We have a teacher expert whom we
brought in on our first year to help teach
us. She has a master's degree in English
Language Learning Support, and she's
taught computer science for five years.

Beth Simon (center) with members of UC San Diego's “CS foreach” student organizatio

She's doing these things with us and she
said, “This is what | would train teachers
to do—these English language learning
supports in the classroom. | did it all the
time. but then suddenly | taught computer
science, and | stopped doing it. | couldn’t
really tell you why, except that | was just so
overwhelmed with the content knowledge
and getting it to the kids” Then she's

like. “Maybe we just need to bring that

up to people, that they probably already
know how to do this. *Have you ever done
something like this in a math class? Give
them examples: here’s what it can look like
in Computer Science.”

And so, | would say that the big
difference in doing propagation with in-
service teachers is leveraging the things
that they've already been doing that they
were taught when they were getting their
teaching credentials. | will also say that
Computer Science teachers, at least in
high school, suffer from the exact same
things that we do in the university, which is
that they have more content than there is
reasonably time to fit in.

Q- WHAT HAS HELPED PROPAGATE
TECHNIQUES OUTSIDE OF COMPUTER
SCIENCE?

BS: Just what does Peer Instruction look
like in biochemistry? There's not really
much of anything we do that's actually
Computer Science-specific. The biggest

v
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thing that causes change is having people
whose job it is to create materials for
faculty, to be collaborators with them, to
co-teach with them in the classroom, or
in any other way support them. Having
graduate students or [education] experts
whao can sit in the classroom and be that
person who says, “1 know it's really loud.
It's okay. It's supposed to be like that” That
really helps with adoption.

| think it would make a huge difference
if we could change the whole world so
people were thinking about their teaching
as a research experiment, like “What can |
do now? What's going on in my classroom?
Give me some feedback. What do you
see thats not working?” | would benefit
from having that outside expert as well,
somebody who has a variety of tools in their
toolbox who can be like, “Maybe try this?”
Also having that separate person there to
observe, because we all stink at observing
our own classrooms. We can't remember
what we did in the classroom at the end of
the term, or the end of the period.

Q:HOW HAS THEFIELD OF CS EDUCATION
RESEARCH CHANGED OVERTHE COURSE
OFYOUR CAREER?

BS: Computer Science Education wasn't

a thing that we paid attention to at all 20
years ago. | think that has maybe changed.
Obwviously, [it has changed] in some
departments more than others, but there's

acm Inroads inroads.acmorg 11



OPINION

Conversations with a Prominent Propagator: Beth Simon

| would say the big difference in doing
propagation with in-service teachers
is leveraging the things that they have already
been doing that they were taught when
they were getting their teaching credentials.

not just one way to doit. It's super cool

to see that in the UCSD CSE department,
there are so many people who do CS
Education and they're now given cred.
They started matching up a senior faculty
member, whose research area is not CS
education, with a Teaching Professor who
specializes in CS education. Together they
co-teach CS1. The Teaching Professor is
the lead teacher and the professor without
CS education knowledge is there to learn.
Then maybe they take those techniques
and use them in their other classes.

Q:WHAT DOES SUCCESSFUL
PROPAGATION LOOK LIKE FOR YOUR
PROJECTS?

BS: | feel pretty comfortable about what
is successful with students based on very
practical things that we care about, like
do students continue on? Do they do
well? All that stuff. Successful in terms of
propagation? As much as | would love to
track and make sure that things that are
being done are going okay, | think it's just
really hard. | quickly realized that people
could implement your strategy or your
technique poorly, even if you thought
you were being very clear about how it
worked. We just try our best to make sure
that people don't do the obviously wrong
things. | always remember that when we
first made “What not to do when you're
daoing Peer Instruction.” [9] we filed up a
page of small text and we could have gone
on, and | was like, "0oh, this is a problem.”

Q:WHAT ADVICE WOULD YOU GIVE
TOSOMEONE TRYING TO ENCOURAGE
ADOPTION?

BS: Look for whatever the most comman
pain point is amongst the people that you
want to reach. That could be different for

different people. We found this in the New
Faculty Workshop: what they were stressed
about as a new faculty member was really
different for people who were going to Rls
versus people who were going to teaching
schools. If it doesn't address their pain
points, theyre probably not going to adopt
it. Sormetirmes you only have to change
your “sell” or your explanation, which is
exactly what we did in the new faculty
workshops for those different groups. In
the BT workshop, it was “You're going to
get better teaching evals and you'll be

less frustrated.” For the teaching schools”
workshop, it was "Don't you want to know
how well they're learning?”

It is definitely about speaking to their
pain points and showing them how your
thing is going to make their life easier.
| think especially if it's about being
in the classroom, a lot of faculty feel
uncomfortable about their time in the
classroom, and you can show therm how to
have a better experience. +
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