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ABSTRACT
The goal of this workshop is to bring together the existing
community of researchers working on Infrastructure Design
for Data-Intensive Research in Computer Science Education
and a community of Learning at Scale researchers focused
on Computer Science Education. While both communities
share many similar goals and could greatly benefit from each
other work, the interaction between the communities is small.
We hope that the proposed workshop will be instrumental in
bringing together like-minded researchers from different com-
munities, establishing collaboration, and expanding the scope
of infrastructure project to address critical scaling issues.

BACKGROUND
Computer Science Education makes heavy use of online ed-
ucational tools like IDEs, Learning Management Systems
(LMS), eTextbooks, and interactive programming environ-
ments. Many interactive examples, animations, and auto-
assessed exercises, referred to as “smart content”, are now
available. Instructors and students would benefit from greater
inter-operability between these tools, which is especially crit-
ical in a large-scale education context. Computer Science
Education (CSEd) researchers increasingly make use of large
collections of data generated by click streams coming from
such tools. However, students, instructors, and researchers all
face barriers that slow progress: (1) While the standards are
improving, educational tools still do not integrate well. (2)
CSEd process and outcome data from generated by one system
are not compatible with that from other systems. (3) Computer
science problem solving and learning tasks (e.g., open-ended
coding solutions to complex problems) are quite different from
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the type of learning tasks that current educational data mining
approaches focus on (e.g., discrete answers to questions or
verbal responses).

SPLICE is an NSF-supported project and a community of
researchers focused on building an Infrastructure for Com-
puter Science Education Research. The infrastructure should
support (1) broader re-use of innovative learning content in-
strumented for rich data collection, (2) extensive data collec-
tion from multiple learning tools in inter-operable formats, (3)
repositories to share learner data and tools for data analysis,
and (4) development of best practices in collecting, sharing,
and processing learner data. The goal of this workshop is to
bring together the existing community of researchers working
on the Infrastructure and a community of Learning at Scale
(L@S) researchers focused on CSEd. While both communi-
ties share many similar goals and could greatly benefit from
each other’s work, the interaction between the communities is
small.

Many L@S attendees are either developing or studying online
educational tools and tool-enriched learning processes, and
all will benefit from better inter-operability among these tools
and data as well as better support for analysis of data coming
from those tools. While L@S is not focused explicitly on
CSEd, it is one of the most popular topics at L@S, making the
proposed workshop mutually beneficial for both communities.
Past L@S conferences featured a range of research projects
focused on tools, approaches, and data in CSEd - such as new
tools for smart content creation [6, 8], approaches and tools
to teach programming at scale [3, 9, 1, 10], automated assess-
ment [2, 5], and data-driven learning technologies - which
could benefit from and contribute to the common infrastruc-
ture. Our immediate goal is to focus attention within the CSEd
community on current barriers to collaboration, and building
community structures to address infrastructure problems.

This workshop follows a series of workshops organized at
other conferences relevant to the SPLICE goals - AIED, EDM,
SIGCSE, ICER, LAK (see cssplice.github.io). Each of this
workshop was successful in bringing like-minded researchers
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from different subcommunities into conversation, establishing
collaboration, and expanding the scope of the project. We
hope that the workshop at L@S will continue this tradition.

WORKSHOP CONTENT AND STRUCTURE
The workshop focus will be on how novel online learning
tools inter-operate in the context of a large-scale educational
process, how learner data could be collected, integrated and
processed at scale, and how data analysis approaches could
be accumulated, shared, and reused to improve education
research efforts across the discipline and beyond. The orga-
nizers will introduce the goals of SPLICE Community, report
progress to date, present a range of relevant activities, and plan
future collaboration. The attendees will be able to share their
relevant research, establish collaboration, get engaged in the
SPLICE Community work, and obtain SPLICE funding for
collaborative research in the area.

The overarching goal of SPLICE project is to support and bet-
ter coordinate efforts to build community and capacity among
CSEd researchers, data scientists, and learning scientists to-
ward reducing barriers. In this context, the primary goal of
the workshop itself is to report progress, share best practices,
develop an action plan for the coming year, and to build upon
our existing collaborations developed over the course of the
project to engage more members of the community in tasks
that will advance the project agenda. project. In particular, we
will report out on existing collaborations, working groups, and
progress on content and data re-use [4, 7].

POST-WORKSHOP PLANS
The workshop structure maximizing attendees’ chance to find
more about matching projects and expertise of other organiz-
ers. As a part of the community building activities, we will
encourage forming small groups for collaborative work on the
infrastructure issues. Following the workshop, we will request
proposals for collaboration project between participants. Most
promising projects will be funded by the our NSF-supported
project as a part of community-building efforts.

ORGANIZERS
The workshop will be organized by a team of SC-SPLICE
project members who have an extensive experience in both
research and past workshop organization.

Peter Brusilovsky is a Professor of Information Science and
Intelligent Systems at the University of Pittsburgh, where he
also directs Personalized Adaptive Web Systems (PAWS) lab.
He has been working in the field of adaptive educational sys-
tems, user modeling, and intelligent user interfaces for more
than 30 years. He published numerous papers and edited sev-
eral books on adaptive hypermedia and the adaptive Web. He
is a founder of CS-SPLICE, an organizer of several SPLICE
workshops, and a frequent attendee of L@S conferences.

Ken Koedinger is Professor of Human-Computer Interac-
tion and Psychology at Carnegie Mellon. He explores
how people think and learn by developing and studying
technology-enhanced learning. He leads the LearnSphere
effort (learnsphere.org), which integrates learning data and

analytics across multiple resources. And he directs Learn-
Lab (learnlab.org), which started with 10 years of National
Science Foundation funding and is now the scientific arm of
CMU’s Simon Initiative (cmu.edu/simon). He is also a founder
of CS-SPLICE and a frequent attendee and presenter at L@S
conferences.

David Joiner is Associate Director of Student Experience
at Georgia Tech’s College of Computing and a director of
LucyLabs, an online research lab. David’s work focuses on
online learning not through MOOCs, but through large online
classrooms. He is interested in the unique opportunities these
classes have for personalizing student learning and granting
students greater ownership and autonomy over their education.
David is one of the few researchers who contributed to both
L@S and SPLICE communities attending and presenting at
several L@S conferences and SPLICE workshops.

Thomas Price is an Assistant Professor of Computer Science
at North Carolina State University. His primary research goal
is to develop learning environments that automatically sup-
port students through AI and data-driven help features. His
work has focused on the domain of computing education,
where he has developed techniques for automatically generat-
ing programming hints and feedback for students in real-time
by leveraging student data. He has helped organized a num-
ber of efforts at the intersection of AIED, Data Mining and
CS Education, including the CS-SPLICE working group on
programming snapshot representation and prior CSEDM and
CS-SPLICE workshops.
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