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Abstract

As a prominent aspect of modeling learners in the education domain, knowledge trac- New KT Model or More |
ing attempts to model learner’s cognitive process, and it has been studied for nearly { Learner Information [
30 years. Driven by the rapid in deep learning i deep neural Required
networks have been recently adopted for knowledge tracing and have exhibited unique
advantages and capabilities. Due to the complex multilayer structure of deep neural All Pairs on Predicted Skill K?
networks and their “black box” operations, these deep learning based knowledge trac-
ing (DLKT) models also suffer from non-transparent decision processes. The lack of
interpretability has painfully impeded DLKT models’ practical applications, as they
require the user to trust in the model’s output. To tackle such a critical issue for today’s
DLKT models, we present an i ing method by i i artificial
intelli (XA i i the i ing method focuses on under-
standing the DLKT model’s predictions from the perspective of its sequential inputs.
‘We conduct comprehensive evaluations to validate the feasibility and effectiveness of
the proposed interpreting method at the skill-answer pair level. Moreover, the inter-
preting results also capture the skill-level semantic information, including the skill-
specific difference, distance and inner relationships. This work is a solid step towards
fully explainable and practical knowledge tracing models for intelligent education.

Rank the Relevance Values and
Select the Large Negative Pairs

Obtain the Relevance Value of
Each Pair in the Exercise Sequence

Any Skill on the
Graph?

‘Weakness on K

S =
Generate the
Diagnosis Graph
No Other Suspicious Skill ‘Take all the Skills Directed to K on

Found and More Learner ‘ the Graph and Add into the DEE—
Information Required Suspicious Skill Set

Keywords Artificial intelligence in education - Intelligent tutoring system -
ional data mining - Intelligent agent - Interpretability of deep learning
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