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ABSTRACT
The use of Education Data Mining (EDM) has seen a significant
increase in recent years. A recent report identified notable con-
cerns with the literature relating to the lack of metrics presented
in EDM research (in particular, predicting student performance).
This poster presents details on these concerns that may inhibit
future re-validation studies or worse, models that initially report
strong findings which may not generalise. This poster also declares
a call to action for future studies to present such metrics, and fi-
nally describes ongoing work in this space (a systematic literature
review).
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1 MOTIVATION
Computer Science Educational (CSEd) as a research area has ex-
ploded in recent years with new tools and pedagogical approached
being developed, all in the name of improving Computer Science
attrition rates. A relevant review by Quille [2, 3] as part of his PhD
thesis in 2018 examined the literature specifically to predicting
student performance in CS1. The thesis took a systematic approach
and identified several areas of significant concern when reporting
prediction models in EDM. 1,884 articles were reviewed, resulting
in 93 articles shortlisted with 49 articles included in the final re-
view. One of the main findings (while there were multiple concerns)
was that prediction models are often presented with a high accu-
racy, but that alone does not always reveal the entire story of the
model. If sensitivity and specificity are not presented and identified,
two concerns can be raised. First, a biased model could have been
constructed. For example, if 90% of the students in a study were
strong (high performing), the model could predict every student as
strong and report an accuracy of 90%. This model presents as very
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successful, but its ability to identify weak students (the model’s
main goal) would in-fact be 0% as it predicted every student as
strong, thus the 10% of students that are weak, were incorrectly
identified. Second, the accuracy does not present outcomes for a
particular class, therefore making appraisals of models that aim to
predict students who are struggling, masked when the study only
presents accuracy. Only 6% of studies examined reported sensitivity
or specificity (in some cases indirectly, but it could be calculated).
This makes for appraisal and re-validation of such models difficult.

2 CURRENTWORK
Following on from the work of Quille, a systematic literature review
(SLR) is now being conducted, where an initial investigation of 999
papers resulted in the inclusion of 86 papers in the review. Thematic
analysis resulted in four major categories: Student Factors, Student
Experience/Behaviour, Tools and Pedagogy. This SLR continues
the work of Quille, with early indicators suggesting a significant
increase in EDM studies conducted in recent years. This work is yet
to be unpacked, however, early findings show a raise in the number
of EDM papers published since Quilles work concluded.

3 A CALL TO THE COMMUNITY
A 2015 ITiCSE Working Group, Ihantola et al. [1] published five
Grand Challenges relating to Educational Data Mining. Their fifth
Grand Challenge was for future authors to "generalize the results to
other contexts, if possible, and help practitioners apply them in their
respective fields". Given the plethora of research in this field there is
an absolute need for authors to be cognisant when presenting met-
rics. As this discipline is quite young, there is perhaps an element
of unknown comprehension and a lack of awareness of suitable
metrics to present in this space. Our call to the community is when
presenting EDM models, to present as many relevant metrics as
possible, some of which may include: 1) accuracy, 2) sensitivity
and specificity, 3) class break down , 4) attributes used, 5) attribute
selection techniques, 6) data normalisation techniques and 7) model
hyper-parameters and topologies.
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