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ABSTRACT

This mixed panel of different professionals working in EDM
will be a conversation about increasing the connection be-
tween research and real-world applications. What’s going on
now to scale techniques for use "out there” in the field? What
should researchers, funders, regulators, publishers, trainers,
schools/universities and others be doing to get ready for
practical work? What’s in the way that we can usefully
start work to address? We’ll ask the audience to engage
in this conversation as well - what’s in your way to moving
work from research environments to practically help learners
at scale - and to generate more useable data at scale?
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ABSTRACT

Educational data mining is inherently falls into the category
of the so-called secondary data analysis. It is common that
data that have been collected for administrative or some
other purposes at some point is considered as valuable for
other (research) purpose. Collection of the student gener-
ated, student behavior and student performance related data
on a massive scale in MOOCs, I'TSs, LMS and other learning
platforms raises various ethical and privacy concerns among
researches, policy makers and the general public. This panel
is aimed to discuss major challenges in ethics and privacy
in EDM and how they are addressed now or should be ad-
dressed in the future to prevent any possible harm to the
learners. Several experts are invited to discuss the potential
and challenges of privacy-preserving EDM, ethics-aware pre-
dictive learning analytics, and availability of public bench-
mark datasets for EDM among others.
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ABSTRACT

Educational data mining (EDM) and Learning analytics are
still rather young research areas. The goal of this panel is
to share different views on what major challenges researches
need to address in EDM, learning analytics and related re-
search areas including but not limited to User modeling, Al
in Education, and Learning Sciences. The representatives of
the corresponding communities are invited to discuss what
grand challenges we should aim to address for the next five
years, and which of these challenges are old and which are
new, which of them peculiar to one distinct research area
and which of them are shared across two or more research
areas.
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Metrics for Evaluation of Student Models

Radek Pelanek
Masaryk University Brno
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ABSTRACT

Researchers use many different metrics for evaluation of per-
formance of student models. The aim of this paper is to pro-
vide an overview of commonly used metrics, to discuss prop-
erties, advantages, and disadvantages of different metrics, to
summarize current practice in educational data mining, and
to provide guidance for evaluation of student models. In the
discussion we mention the relation of metrics to parameter
fitting, the impact of student models on student practice
(over-practice, under-practice), and point out connections
to related work on evaluation of probability forecasters in
other domains. We also provide an empirical comparison
of metrics. One of the conclusion of the paper is that some
commonly used metrics should not be used (MAE) or should
be used more critically (AUC).
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ABSTRACT

We present an approach to Intelligent Tutoring Systems
which adaptively personalizes sequences of learning activ-
ities to maximize skills acquired by students, taking into
account the limited time and motivational resources. At a
given point in time, the system proposes to the students the
activity which makes them progress faster. We introduce
two algorithms that rely on the empirical estimation of the
learning progress, RIARiT that uses information about the
difficulty of each exercise and ZPDES that uses much less
knowledge about the problem.

The system is based on the combination of three approaches.
First, it leverages recent models of intrinsically motivated
learning by transposing them to active teaching, relying on
empirical estimation of learning progress provided by spe-
cific activities to particular students. Second, it uses state-
of-the-art Multi-Arm Bandit (MAB) techniques to efficiently
manage the exploration/exploitation challenge of this op-
timization process. Third, it leverages expert knowledge
to constrain and bootstrap initial exploration of the MAB,
while requiring only coarse guidance information of the ex-
pert and allowing the system to deal with didactic gaps in
its knowledge. The system is evaluated in a scenario where
7-8 year old schoolchildren learn how to decompose numbers
while manipulating money. Systematic experiments are pre-
sented with simulated students, followed by results of a user
study across a population of 400 school children.
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ABSTRACT

Interactive learning environments can provide learners with
opportunities to explore rich, real-world problem spaces,
but the nature of these problem spaces can make assessing
learner progress difficult. Such assessment can be useful for
providing formative and summative feedback to the learn-
ers, to educators, and to the designers of the environments.
This work adds to a growing body of research that is apply-
ing EDM techniques to more open-ended problem spaces.

The open-ended problem space under study here is an en-
vironmental science simulation. Learners were confronted
with the real-world challenge of effectively placing green in-
frastructure in an urban neighborhood to reduce surface
flooding. Learners could try out different spatial arrange-
ments of green infrastructure and use the simulation to test
each solution’s impact on flooding. The learners’ solutions
and the solutions’ performances were logged during a con-
trolled experiment with different user interface designs for
the simulation. As with many open-problem spaces, analyz-
ing this data was difficult due to the large state space, many
good solutions, and many alternate paths to those good so-
lutions.

This work proposes a procedure for reducing the state space
of solutions defined by spatial patterns while maintaining
their critical spatial properties. Spatial reasoning problems
are a problem class not yet examined by EDM, so this work
sets the stage for further research in this area. This work also
details a procedure for discovering effective spatial strategies
and solution paths, and demonstrates how this information
can be used to give formative feedback to the designers of
the interactive learning environment.
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Move your lamp post: Recent data reflects learner
knowledge better than older data

April Galyardt llya Goldin
University of Georgia _ Pearson
galyardt@uga.edu ilya.goldin@pearson.com

ABSTRACT

In educational technology and learning sciences, there are
multiple uses for a predictive model of whether a student
will perform a task correctly or not. For example, an in-
telligent tutoring system may use such a model to estimate
whether or not a student has mastered a skill. We analyze
the significance of data recency in making such predictions,
i.e., asking whether relatively more recent observations of
a student’s performance matter more than relatively older
observations. We investigate several representations of re-
cency, such as the count of prior practice in the AFM model,
and the proportion of recent successes with exponential and
box kernels. We find that an exponential decay of a pro-
portion of successes provides the summary of recent practice
with the highest predictive accuracy over alternative models.
As a secondary contribution, we develop a new logistic re-
gression model, Recent-Performance Factors Analysis, that
leverages this representation of recent performance, and has
higher predictive accuracy than existing logistic regression
models.
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