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Improving computer science education requires that transformative innovations in teaching become
everyday practices within the larger community of CS educators. Increasing usage requires substantial
time and energy, intentional planning, and evidence-based practices for propagation. To that end, this
column presents another installment of ongoing efforts to capture knowledge by interviewing
prominent propagators [1-3], individuals who have successfully spread educational innovations within
the CS education community.

In this column, we interview Dr. Monica McGill, who founded the new non-profit CSEdResearch.org,
which grew out of her work co-leading the K-12 Computer Science Education Research Resource Center
available at csedresearch.org. Funded by the NSF over the last five years, the Center provides over 900
article summaries, 150 high-quality survey instruments specific to computing education and research
tips for K-12 CS education, including surveys, questionnaires, and interview protocols [7]. Dr. McGill has
co-authored several research studies on the state of CS education research [6, 8, 9, 11, 12]. She has also
worked on broadening participation in computing [10] and game design curricula [4, 5]. She serves as an
Associate Editor for ACM Transactions on Computing Education (ToCE) and chaired the inaugural ACM-
W North America committee.

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

Q: How did the Resource Center get started?

MM: My background is professional. | first worked for the government for a few years, then moved into
industry as a computer scientist. | then took a few years away from my career when my kids were very
young. When | decided to go back to work, | took a job teaching Computer Science as a Lecturer at a
local university. While | was doing that, | decided to get my doctorate in education as a non-traditional
student—as a single parent working full-time and going to school part-time.

My doctoral training was very eye-opening. When | saw the research that was being produced in other
education fields, | started noticing a gap between the CS education research being produced and what |
was learning in my formal education research training. Part of that, which | hypothesize and other
people have hypothesized as well, is that computer science faculty are mostly trained in computer
science, not in education. So, we have this huge number of very smart people who no doubt can grasp
education research, but many haven’t been formally trained in it. I've had this idea in the back of my
mind for probably about 12 or 13 years that it would be great to be able to address this gap and then
have higher quality and more meaningful data produced out of the CS education research community.

Adrienne Decker was my collaborator on a project designed to address the lack of girls and historically
marginalized students studying computer science. We received an NSF grant and a website was part of
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that: a resource center to share the data we're collecting for our study. We were already going to collect
data on this subject, so why not share it with everybody else as well? That's when we thought the site
could be a place where we start sharing resources for conducting high quality CS education research.

We manually curated over 40 data points from articles, and roughly 20 on the evaluation instruments.
That gave us the ability to offer users a quick way to filter through articles and survey instruments that
they don't normally have on hand, and it is also producing a dataset that we can go back to and start to
see trends over time. It lets us compare against other theories and work outside of CS education to see
where we're doing well and where there may be room for growth.

Q: How do you curate materials, and are there things you’ve decided not to include?

MM: We were selective at the very beginning because we knew that we had only so many resources to
commit to this. As far as the articles themselves, we had a set of core conferences and journals specific
to CS education research that we were reviewing and curating data from. People can also submit their
own articles if we don't include them. But we had certain criteria that we were looking at because we
wanted it to be more intervention-based. Of course, it's grown since then because we have position
papers and experience reports and other articles in the dataset as well.

The evaluation instruments side is the most used resource on our center. With that, we're a little bit
more open. | have people who are submitting instruments to me: they'll email them to me and then we
can vet them and post them, as long as they’re education-related. We also tag them, whether it's
computing or cybersecurity or whatever, so users can quickly find them.

Q: Do you have a sense of how many people are using the resource center?

MM: We released it in October 2018, and since then our user base has doubled every year. Last year, we
had over 14,000 unique visitors to the site. The resource center is also starting to become more well-
known internationally. Then we have social media as well: on Twitter, we have over 1,600 followers and
that number keeps rising. Those numbers still surprise me and it just motivates me to produce more
high quality resources for the community.

And then on the back end of course we're collecting data when people download instruments and when
people review articles as well. So we can start to see which ones are the most viewed and downloaded,
and then potentially used.

Q: How do you attract users?

MM: It takes time, and it takes going to conferences and speaking at webinars when you can. At NSF
meetings, even if we're not speaking, it’s being able to tell somebody who's looking for something, “Hey,
we have this site that you may not know about.” Some of it is word of mouth: people who use it
regularly and consistently have been passionate about sharing it with other people.

Some of it is our social media. When we post new articles and instruments, some of them generate an
auto tweet. The community can see that we're active and adding information. We've also started to use
social media to share events in the community, like when things come up on the SIGCSE server list and
there's an event that is relevant to either researchers or faculty in general. | think it helps draw attention
to the resource center, but more importantly helps grow the community.



Q: How did you identify people to reach out to? Were there specific events you attended because of
outreach or was it a matter of taking advantage of events you were attending anyway?

MM: It's definitely a combination. So, strategically thinking about presenting a special session on
resources for the community and then being one part of that. Presenting with six or seven other people
who are also sharing resources with the community can broaden our reach as well. Being involved and
active with the Computer Science Teachers Association (CSTA) and CSforALL communities, among many
others. Working with collaborators and partners and making sure that they know what we're doing.

Q: How has user feedback played a role in your development process?

MM: Before it launched, we held a user focus group with several key education researchers, then went
through concept testing and alpha testing with users, and then made a beta version that we also tested
with users. So, we got feedback very early on from the community to understand the needs. Now that
it's been out there for three years, we’re going back and having outside eyes go through that process
again. Over the summer, a graduate capstone team at University of Washington’s iSchool interviewed
users to find out what they like best, what they don't like, and what they would like to see as part of the
resource center. | think it's going to be very beneficial for us.

Also, we're always looking for feedback. People can email us directly from the website, and I'm always
open to hearing what can be improved or what's needed if users need something specific. I'm happy to
walk people through the site as well. That helps me learn if there’s something that's technical that can
be fixed on the site, or something design-wise that can be fixed, or if there's something we don't have
that we should add. Helping people understand how to use the resource center to find what they're
looking for is important.

Q: What type of changes have you made so far?

MM: One thing is making sure that instruments have evidence of reliability and validity. There are quite
a few ad hoc instruments used in CS education research. So, when people give pre- and post-
intervention surveys, for example, they are more likely to create their own rather than choose an
instrument that's already been through a validation process—I don't remember the exact number, but |
think it's like two-thirds of the time researchers in our community create their own instruments. Out of
those, many don't take it to the next step to actually test if the instrument is reliable or has any
measures of validity. So that's where then the resource guides came in, because we saw that there was
a need.

Q: What unexpected challenges have you encountered?

MM: You always forget how long it takes to run a website! We have a pretty complex system on the
backend. I've trained over 30 undergraduate students both in software development and also the
curation process for the articles and instruments. That takes a lot of time as well. This is part of the
broader perspective of training the next generation of researchers.

Q: What were some of the good surprises where things went better than you expected?

MM: | think one of the good surprises is when ACM reached out and said they'd be willing to basically
open their paywall. On our site, you can now click through and bypass the paywall on any articles from
ACM. That's huge for us because now we have another entryway for people to get that important



research when they're trying to do a lit review or search for research. It’s a really great service for the
community.

Q: What advice would you give to other people who want to get their innovation or research into the
hands of other people?

MM: We found organizations like ECEP [Expanding Computing Education Pathways], CSTA [Computer
Science Teachers Association], and CSforAll that work with communities that can benefit from our
resources, and spoke to their communities in the early stages of designing the resource center. So |
would say, one is to identify those people or organizations, or a platform of connected people, that
could use your tools or resources and talk to them early in the process. It's much easier to do that than
to build your own community, at least at first.

| also take what I've learned in working with other groups to model what | think would be good for our
users, and only address the things that may be useful for them, especially as a small nonprofit. Leverage
what other people have done and grow from that, intentionally and purposefully.

It's important to establish your own identity. What is it that you want to do? What is your mission? How
are you fulfilling that mission intentionally with collaborators and partners?

Q: What are your thoughts on sustaining the resource center beyond the initial funding?

MM: It's important to think about how things can be sustained long-term and grow, not only with the
help of the NSF but other potential funders as well. We have had some donations from organizations
including Google and IBM, and others are in the works. That can be coupled with a way to streamline all
the processes around the resource center. I'm also looking at the resource center as a service: when |
have other future grants, | can help sustain the site by including work that those projects produce.

Q: How much do you think we can or should learn from the other sciences or other fields that are
doing education research?

MM: The core research methodologies and many of the general theories are very applicable. We may
need to interpret them and tweak them, but in general, | think that there's a lot to learn by looking
outside of the CS Ed research community. Likewise, we should make sure that we're not just publishing
in CS venues. CS Ed research doesn't really get out to the general education research community, which
is a shame.

We're actually in the process of creating a new page that will show the places where articles that are
part of our data sets are coming from: the publication venues with a link and description in one page for
everybody to see. It’s at least a starting point for other places where people can publish.

Q: It may be a challenge if you're a CS academic: publications in an education journal are tougher to
justify to your administration.

MM: Yeah. Although, we now have PhDs coming out of their programs who have specifically been
trained in CS education research, and | think that that will help make more people aware that there are
high quality venues to publish in besides ACM. And | love ACM and I'm not saying go away from ACM,
but maybe do both.



Q: Where do you see your resource center in relation to increasing the number of people with CS PhDs
in CS education?

MM: When | think about the scope of the resource center and why it's needed in the US, there are 55
million children in K-12 and only a fraction of them are being taught computer science. The intent in
many states and nationally is to grow this number, so that every K-12 student is learning computational
thinking or computer science. That's a lot of research that can be done and that will need to be done. |
think this is an area that's definitely poised to grow, and in the interim we hope to help people learn
best research practices.

Q: What does success look like?

MM: That's a good question. That's one of the things that's very difficult to measure, because we're part
of this larger ecosystem of resources for researchers. We're specifically focused on computer science,
and | don't think anybody else is doing that right now and has a resource center like we do. | know that
there are evaluation instrument repositories within STEM and for education research more generally.

Ultimately, success would mean that the quality of CS education research would be higher than it is
now. How do you measure that? I'm not sure. There isn't really an end point to it that | can see, and I'd
like to keep maintaining this and growing it over the next decade or so.

Q: What are your goals for CS education in general?

MM: | think what I'd really like to see is not only that we get better, but we move ahead of the other
fields. As a field, we’re looking at all the data behind education research. As computer scientists, we
know how to build tools for that and make them useful, and that would go beyond specifically CS Ed
research. ldeally in the next 10 years, I'd like to see us not only improve the research that we produce
and disseminate, but also turn our attention to how we can improve education research in general using
computer science as a test bed.

Q: Is there anything else that you wanted to say?

MM: It's worth recognizing how generous the community is in giving their time to support efforts like
ours. You just can't do this isolated in your own office and then hope everybody uses it; that's just not
the way it works. We had people share their advice and provide mentoring; people who recognized the
value of what we were trying to do helped bring it to fruition, including our advisory board. | just
couldn't have founded CSEdResearch.org without a number of people along the way, including a strong,
supportive staff. We have a great community and it's collaborative, and it's great to be a part of it.
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