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transformative teaching practices in

Computer Science (C5) undergradu-
ate education reguires sustained, inten-
tional planning and effort. This article is the
next installment in the series of interviews
with prominent propagators: members of
the CS education community who have
successfully spread pedagogical or curricu-
lar innowations [1-3]. The goal is to capture
knowledge and experiences that others
can use to propagate their own teaching
projects.

In this article, we interviewad Helen Hu,
Professor and Chair of Computer Science at
Westminster College. Helen is best known
for her work promoting and developing
Process Oriented Guided Inguiry Learning
(POGIL) for Computer Science with CIif
Kussmaul, Chris Mayfield, Tammy Firmann,
and others [4, 6-9]. POGIL is an instruc-
tional strategy in which students work in
small, self-managed teams with specific
roles. POGIL activities are designed to
quide students through discavering key
concepts, while developing skills such as
critical thinking, problem solving, commu-
nication, and working in teams. Rather than
lecturing, instructors act as guides through
the process [5]. More about Helen's work
an POGIL in C5 can be found at [5].

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

‘ ncouraging faculty adoption of

Q:WHAT DOES AN INSTRUCTOR NEEDTO
DO TO BECOME A “USER OF POGIL"?

HH: POGIL has eight common attributes
and four of them | personally feel are core
characteristics to POGIL and non-nego-

Helen Hu

tiable. First, obviously theyre using POGIL
activities. Number two: the instructor is fa-
cilitating the classroom. Number three: the
students are working in groups. Mumber
four: student-centered learning. Those four
are really critical. If you're not doing those
four, I'm not sure you can call it POGIL.

5o, for number one, POGIL activities,
we're not saying you have to use any
specific set in particular, but you have to
be using them more than once or twice a
semester. We actually tell instructors inour
project that they must use at least eight.
Those of us who have completely em-
braced POGIL are often using them once a
week or twice a week, which means we're
using 15 to 30 activities in a semester. 5o,
eight seems like a low limit to reguire.

Q: WHICH CHARACTERISTICS ARE MORE
MEGOTIABLE?

HH: Let's see, the other characteristics
common to POGIL are assigning roles,
expecting students to complete the activi-
ties in class, using the activities as the first

introduction to the topic, and not requiring
prior work (on that particular activity)
before class. The roles are probably the
most contentious. | definitely know people
whao use POGIL without the roles. We've
had discussions in our research group about
whether roles are something that people
adopt in their second or third semester of
using POGIL when they realize that the
roles help mitigate problems with groups.
Also, traditionally POGIL is a student's
first introduction to a topic. | know some
faculty don't do that because they want
the flipped classroom. They still want to
give extra reading before the dass. | would
say that's still POGIL That the activity is
completed in class seemed really important
at one point, but given COVID, people are
definitely shifting that, so their students
start activities in class and finish outside.

Q:I'M INTRIGUED BY THIS IDEA THAT
PEOPLE ACTUALLY DEVELOP AND
USE MORE POGIL PRACTICES ASTHEY
BECOME MORE EXPERIENCED. CAN YOU
TALK ALITTLE BIT MORE ABOUT HOW
THAT PROCESS PLAYS OUT?
HH: | think that people are drawn to the
concept of POGIL because of the activities
at first. They're not really thinking about
developing students” process skills. POGIL
stands for Process Oriented Guided Inguiry
Learning, but many people are more
excited about the guided inquiry learning
and they buy in a little more to the pro-
cess-oriented part as they gain experience
teaching with POGIL.

A lot of people hear about POGIL from
our SIGCSE presentations and events
like that, but if they really want to adopt
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POGIL, they should attend one of the
three-day workshops the POGIL Project
runs every summer. When they attend one
of the workshops, they start to see the
benefits of the focus on process.

Q:WHAT SPECIFIC ACTIVITIES OR
MESSAGES ARE GIVEN THAT ENCOURAGE
PEOPLE TO BITE INTO IT?

HH: The POGIL Project is a national project.
They have been very careful to develop

a workshop program that they think is
successful, but they also protect it It's all
copyrighted. After attending the three-
day workshop and implementing POGIL

in our classes, my project team applied to
and attended facilitator training. We were
trained on how to run these workshops.
So, the three-hour workshop that we run at
SIGCSE is straight from The POGIL Project.
We order, purchase, and use materials and
slides from them.

As part of every workshop, attending
faculty get to experience POGIL as if they
were students. Most of our attendees are
STEM teachers. We use an economics
POGIL activity, which most faculty are not
comfortable with. The participants really
get to experience what POGIL is from a
student point of view. Then we introduce
a MetaActivity and we go through that
original activity as teachers, thinking
about the teaching practices in the original
activity. What types of guestions did we
just see? What order were the questions
given? Finally, we provide research, proof
that POGIL works. Throughout these
sessions, they're experiencing the roles and
we discuss, what did students get out of
these roles?

Q:HOW DOESTHE WORKSHOP LEAD TO
ADOPTION?
HH: The POGIL Project’s three-day work-
shop does a great job of convincing people
they want to use POGIL, but it doesn't help
them with that next step. We introduced
an extra day to the official workshop to
show them what a POGIL activity looks like
in Computer Science, because right now in
the three-day workshop there’s usually no
Computer Science activities.

So, the first thing we do is show thern
what a Computer Science POGIL activity
might look like. Then we have a working

| think that people are drawn to the
concept of POGIL because of the activities
at first. They’re not really thinking
about developing students’ process skills. ...
When they attend one of the
workshops, they start to see the benefits
of the focus on process.

session where they think about their syllabi
and lock at our POGIL activities. When we
were in-person, we printed our POGIL ac-
tivities in binders and handed them out, so
participants can flip through, thinking about
which ones might align with their classes
and where they can add it. They're thinking
about what they can take out of their cur-
rent class in order to make time for POGIL.
One of the first things that a CS Tinstructor
is thinking about is, “Where am | getting this
tirme so that | canintroduce a 45-minute
POGIL activity? Am | reducing my lecture
time? Am | tweaking my lab time?”

Then we connect each participant with
a mentor because we know that some
people will get excited about POGIL and
plan to adopt POGIL in the semester, but life
happens and they don't do it. Other people
will try POGIL in that first class and they
weren't quite as prepared as they needed
to be soit crashes and burns. That's where
we want that mentor to say, "It's okay, don't
panic. Here's how we can recover from
that.” There's a limited window to recover
when POGIL doesn't go well.

Q- HOW DOYOUINCENTIVIZE FACULTY TO
USEPOGIL?

HH: For our research study, they get
$4.000 for their first semester teaching
with POGIL, attending mentor group meet-
ings, filling cut surveys, and having their
students fill out surveys. I you give up on
POGIL in the first week, you won't receive
your stipend. At the same time, they are
doing a lot; theres a lot of time, so the
$4.000 is absolutely merited. The stipend
helps provide incentive to not give up on
POGIL that first semester

Q:D0 YOU EXPERIENCE FACULTY
PUSHBACK?

HH: Oh, absolutely. There are definitely
faculty who attend a three-hour POGIL
workshop and say, 1 hate learning like this”
because faculty are people who did well in
school learning through traditional lecture
and textbooks. There are definitely faculty
who do POGIL and realize they don't want
to teach that way. | find more success with
faculty who show up because they want
to, and not because their department chair
told them they had to.

In more advanced CS classes, it's a lot
harder to adopt POGIL because there're just
fewer activities and it's hard to write activ-
ities. It's like Peer Instruction: the guestions
are hard to write—way harder than people
realize. So, adoption rates are going to be
much better in classes where we've taken
away that hurdle of creating questions.

In POGIL, the adoption rates are going
to be higher when there are more class-
room-tested activities that already exist.

Q:CANYOUBUILD WRITING POGIL
ACTIVITIES INTO THE PROGRAM MOVING
FORWARD?

HH: The POGIL Project runs two types

of surnmer workshops to support activi-
ty-writing. The Activity Writing Workshop
has sessions going over the structure of

a POGIL activity and things like that. It's a
lot maore facilitated. The Writers” Retreat
provides a lot more free-time and coach-
ing: there's some guidance at the begin-
ning but most of the benefit is giving you
mentors who you can check in with and
get feedback from on the activities that
Wyou are writing.
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Q:WHAT IS THE TRAINING PROCESS FOR
BECOMING ONE OF THOSE MENTORS?
HH: POGIL is highly controlled by the
national POGIL Project. There are benefits
and problems with that. The benefit has
always been that you cannot just call any
activity “POGIL." If | write an activity, | can't
just say, "Here's my POGIL activity.” It's not
a POGIL activity until it's been endorsed
by the POGIL Activity Clearinghouse. Most
of the activities on CSPOGIL.org are not
endorsed by the POGIL project yet. This is
the CS community: we just invent things
and we put it out there to share with ev-
eryone. But we're working on getting more
activities endorsed.

People who have endorsed activities
are invited to become author-men-
tors. When | work with someone who is
amazing at writing a POGIL activity, itis
fantastic. Even if they don't know how
to program, they know what to ask to
encourage authors to create the right type
of questions.

Q:WHAT ELSE MAKES A GOOD POGIL
ACTIVITY IN COMPUTER SCIENCE?

HH: A POGIL activity begins with a model.
In STEM, it's usually a diagram, but we have
really struggled making good diagrams in
computer science. You can have a diagram
of the stack and the heap and stuff like
that. Linked lists are great for diagrams.
Sometimes a model is code and the output
of the code.

So, there's a model, followed by a
series of questions. The first few ques-
tions are usually “explore” questions, that
encourage students to identify the key
parts of the model. Explore guestions are
supposed to be very straightforward. The
second part is “concept invention” ques-
tions, which help with the guided inguiry:
students discovering new concepts. And
then the activity ends with the “applica-
tion” questions, where students apply
what they've learned, possibly by writing
code

The guestions take students through
a learning cycle. These guestions need to
be carefully worded so that the students
understand themn and that the questions
are introducing terms in the right way.
When you have activities that use vo-
cabulary that students don't understand,

A POGIL activity begins with a model.
In STEM, it’s usually a diagram, but we have
really struggled making good diagrams

in computer science. You can have a diagram
of the stack and the heap and stuff

like that. Linked lists are great for diagrams.
Sometimes a model is code and the

output of the code.

it can overwhelm students. There's a lot
to writing these activities, which is why
we want to give new instructars existing,
classroom-tested POGIL activities to allow
them to just adopt the activities for their
first semester teaching with POGIL.

Q- WHAT TYPES OF DATA COLLECTION
AND AMALYSIS OF USERS AREYOL
DOING?

HH: We have data about what faculty

said about the workshops, and also what
they said after a semester of teaching this
content. We have a survey at the end of
their first semester of teaching with POGIL
where we ask them about their challenges
adopting POGIL and which interventions
were the most helpful.

POGIL has eight characteristics. At the
end of their first term, we asked them on
a Likert scale survey, “Did you do each
of the eight things?" We're following up
on fidelity of implementation, although
it's not completely accurate because it's
self-reported. And then we ask what they
thought about POGILs impact on student
outcomes as well. We follow up with them
after the first time theyve used POGIL and
then we follow up with themn after several
semesters of teaching with POGIL. How
did their opinions change?

Q- WHAT STRATEGIES HELP ENSURE THAT
INSTRUCTORS MAINTAIN THE FIDELITY OF
POGIL ACTIVITIES?

HH: For the activities themselves, there's
no control. Once someone leaves the
workshop, they can do whatever they want

with the activities in their own class. | know
our participants are careful—more careful
on average—because they recognize that
it’s research and they want to make sure
that the intervention is correct. | have
certainly had faculty tell me that after their
first semester, they start making it their
own, and we encourage that. We say, “Use
our activities with minimal changes the
first time. because you may see a question
that seems really easy and you won't
realize it’s necessary until you try it in the
classroom. You may find out many of your
students get that question wrong. Then
your'll realize how essential it is.”

Q:WHAT OBSTACLES PREVENT FACULTY
FROM TRYING OR USING POGIL?

HH: | have a list of the things that faculty
said were obstacles, and class time is at
the top of the list. They say, “In order to fit
in a POGIL activity, | have to take some-
thing else out.” And everyone acknowl-
edges it is always faster for me to explain
a concept than for you to discover it
yourself. It only takes me one minute on a
PowerPoint slide to tell you about some-
thing. Mow, whether you actually learned
it ... So, what's your goal? Is your goal to
tell the students everything you need to
tell themn, or for thern to learn as much as
they can? Unfortunately, every once in a
while, you have faculty who say their goal
is to cover all the concepts because they
are one of five faculty teaching this class
and have committed to covering all these
topics, regardless of how well students
learn the topics.
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Q:WHAT OTHER HURDLES ARE FACULTY
TALKING ABOUT?

HH: The first one was class time and con-
tent. The next one was prep time. Difficulty
adapting was the one after that. They

do talk about student resistance. Lack

of activities. And then the last one was
colleague resistance. This was interesting
because almost everyone said colleague
resistance was not a problern in the first
semester, but a few people said it was

a problermn in their second. What we've
heard is that students like POGIL and then
they go say to other faculty, “Why aren't
you doing this?” The other faculty are like,
“Why are you doing that? Because | don't
want to do that.”

Q:CANYOUTELL US MORE ABOUT
DIFFICULTY ADOPTING OR ADAPTING?
HH: In CS 1, you have objects first, or
objects last. Are you using media comp
or not? Are you using this IDE versus that
IDE? Are you covering that topic? Theres
a surprising number of people who are
teaching CS 1in two semesters, not one.
We don't have the POGIL activities for all
these different variations of C5 1.
Chemistry is a field where almost every
department has their students take an
ACS exam at the end of their first se-
mester. 5o, general chemistry professors
agree on what's covered in that class. We
don't in Computer Science. We write these
papers pretending that we know what CS
1is, but then we go and run a study on C5
1 faculty and discover it's all over the place.
This makes it difficult to support all CS 1
faculty.

Q:HOW EASY IS IT TO ADAPT POGIL
ACTIVITIES TO DIFFERENTCS 1
COURSES?

HH: Unfortunately, the POGIL activi-

ties have to have a flow. Where did you
introduce arrays? If you teach arrays ina
different order than we assumed, you can't
use our array activity because it assumes
prerequisite knowledge your students
won't have.

Clif Kussmaul is trying to keep CS PO-
GIL activities centralized at CSPOGILorg.
It turns out it's extremnely hard. We're even
struggling within our own project. Chris
Mayfield will write an activity. I'll adopt it

but I'll make my tweaks. Mow, which one of
those two activities stays in the repository
for everyone? There are some people who
are going to like mine and some people are
going to like Chris's. He has a textbook so
that makes it easier for Chris to say that if
you use his textbook then you can use his
POGIL activities, and they align perfectly.

Q- WHAT HAS BEEN THE MOST
REWARDING ASPECT OF TRYINGTO
PROPAGATE YOUR WORK AND GET MORE
USERS INVOLVED?

HH: | love hearing from faculty that after
they've adopted POGIL, they love it, their
students love it, and it’s transformed their
teaching. That's fantastic, right? It's also
great meeting so many other faculty, learm-
ing from them.

Q- WHAT HAS BEEN THE MOST
CHALLENGING ASPECT?

HH: The research has been really chal-
lenging, given how different everyone’s
implementation is. We went into this NSF
project planning to do a multi-institutional
study of how POGIL affects student learn-
ing. And that has been insanely difficult for
various reasons: IRE, as well as differences
in institutions, and differences in C5 1.

Q- WHAT ADVICEWOULD YOU GIVE TO
SOMEBODY STARTING OUT?

HH: We run POGIL workshops at SIGCSE
that are all about what POGIL looks like
and getting participants to try it out. |
think that the next step after attending a
workshop is considering how you can take
existing activities and inject them into a
course you're already teaching, or a course
you're going to teach. Connecting with
others who are teaching with POGIL can
help support you in that step. <
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