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ABSTRACT
With the rise of blended courses clickstream data has become in-
creasingly prevalent in education, as has the need to exchange this
data across diverse platforms and to evaluate it for research. These
twin goals of interoperability and integration make it ever more
important for us to develop appropriate standards for data storage
and data exchange. In this talk I will briefly describe our ongoing
work on the analysis of user activity in Piazza data and the new
working group for standards analysis in clickstream data.
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1 OVERVIEW
Modern classes are defined not by face-to-face interactions in lec-
tures or office hours but by suites of tools such as online textbooks,
student forums, intelligent tutors, and automatic graders, many of
which may be class-specific. As a consequence clickstream data has
become increasingly important in education, particularly CS Educa-
tion. Students in introductory CS courses are now expected to work
with learning management systems to access course materials, elec-
tronic textbooks to and tutoring platforms to work through practice
problems, and online forums and ticketing systems to obtain help.
This provides new opportunities for intervention and adaptation
as well as new challenges for class management, and it raises new
questions of privacy, security, and ethics.

On the one hand, this diversity of platforms allows instructors
to tailor their course infrastructure to students’ needs including the
provision of automated feedback and tutoring. And the widespread
use of online tools provides us with a wealth of data to better
understand how students learn, how they engage in help-seeking
[8] and collaborative problem-solving, and how best to adapt to
their personalized needs [1, 4]. This data can also support research
on new educational interventions such as personalized learning
and adaptive collaboration.
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Yet, the requirement that students manage multiple learning
platforms can serve to add complexity to otherwise difficult courses
and to increase student confusion, reduce engagement, and even
inhibit learning. Students often face difficulty navigating multiple
interaction modes, or even knowing when to switch from one
platform to another [5]. As a consequence, students often work in
‘silos,’ working first on one tool and then on another [7], or go to
office hours without first checking for similar questions online, or
even skip using some platforms entirely. Moreover the fact that
many tools operate with little to no connection between them
can add substantial logistical complexity and make it difficult for
students and instructors to effectively integrate learning.

And finally, the fact is that all of these opportunities and chal-
lenges are predicated on ongoing data collection, data sharing, and
data mining. Students’ are no longer working in the privacy of their
dorm rooms or their personal machines. Their every educational
act is now shared with instructors, institutions, researchers, and
platform developers. As we collect this data and depend upon it for
classroom management and personalized learning it becomes ever
more essential for us to implement robust standards for privacy
and security, and to come to some agreement on basic questions
of ownership, transparency, and even anonymity all of which are
central to education.

2 WORKING GROUP
Our goal in this working group is to coordinate discussion on
these issues and to help develop appropriate technical and policy
standards in three key areas: access methods, metadata, and repre-
sentations. In particular we will focus on the following questions:

(1) How can platform providers offer efficient access to click-
stream data? And can those models be unified across plat-
forms?

(2) What level of granularity should we use when recording and
reporting transaction data?

(3) What metadata should be recorded for individual users or
actions to support class- and student-level integration?

(4) What standards of encryption or access can be maintained
to prevent intrusion?

(5) Who should be provided with access to raw clickstream data?
(6) What standards of retention, deletion, and anonymity should

be offered by platform developers and institutions to protect
student and instructor privacy and to comply with existing
preservation standards.

We will begin by coordinating discussion among working group
participants to identify the existing de-facto standards for these
questions. We will also work to share open-source code or other
analysis tools that can be shared byworking groupmembers.Where
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possible we will then work to formalize these standards into tech-
nical and policy recommendations for the CSSPLICE community.

3 PIAZZA DATA
One of the essential skills for any student is help seeking that is
knowing when to seek help, where to get help from, and how to
ask. Skills of this type are essential in any domain, none more so
than in CS Education where students face a wide range of initial
hurdles from higher level conceptual issues to basic language skills
(both in human and machine languages). For online courses and
for many blended courses this help seeking occurs online with
students turning to forums to pose questions as a supplement, or
even an alternative to posing questions in class, working with their
peers, or reading course materials. In order to understand some
of what is happening in our courses we need to understand how
students are using these online forums to communicate, to exchange
information, and to learn over time.

One of the more popular online forums is Piazza1 which pro-
vides an online question and answer forum that supports student
questions and instructor or peer replies. It also supports up-voting
and down-voting of questions, boxing in folders, and other familiar
structures. Piazza is popular at a number of universities including
NCSU and CMU. In prior research at NCSU we have analyzed data
from the Piazza site to evaluate how students work with online
course materials and how they engage in study and help-seeking
[6]. And we have performed social network analysis to evaluate
how students engage with one another and with instructors in
blended courses [2, 3].

4 PIAZZA DATA ANALYSIS TOOL
Piazza data has typically been made available to researchers as
shared database dumps with a set MongoDB format. This database
format records the complete history for a Piazza course including:
student and staff membership; Posts and the history of post edits;
replies and edits to replies; as well as likes, folder structure, and
other information. The database does not record student page views,
nor does it record all anonymized student data.

We previously developed private code for analysis of this data
at NCSU with the support of the National Science Foundation (NSF
grant #1418269: “Modeling Social Interaction & Performance in
STEM Learning” Yoav Bergner, Ryan Baker, Danielle S. McNamara,
& Tiffany Barnes Co-PIs). With the support of the CSSPLICE ini-
tiative we at NCSU and CMU have jointly collaborated to conduct
research on Student-TA communication in Piazza, and to develop a
public codebase for the anonymization and analysis of student data.
The code is now publicly available2 under a GPL License. The code

itself is in Python supported by MongoDB an open-source object
database. When given a standard dump this code will clean and
anonymize the data and refactor the raw combined format into a
series of linked objects. It then provides a standard object-relational
interface for accessing the data.

Potential collaborators are invited to access the repository for
their own analysis and to contact Dr. Collin F. Lynch (cflynch@ncsu.edu)
or Niki Gitinabard (ngitina@ncsu.edu) for additional information
1https://www.piazza.com
2https://github.com/ArgLab/PiazzaDataAnalysisTool
on the tool. Users of the tool should cite [2] to reference the tool
itself.
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