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Educational Recommendation

*Matching relevant educational materials to the right learner at the right time
*Goes beyond prepared curriculum
*Can leverage a large collection of educational materials to personalise

*Need to account for informational novelty that goes beyond content similarity
[Bulathwela et al., AAAI'20]

*Need transparency to build trust [Bull & Kay, Adv. In ITS'2010]



Problem Setting
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[Bulathwela et al., MDPI Sustainability 2022].



Related Work

Main task of focus, personalise exercises. Python library PyBKT [Bulut et al., MDPI
Psych 2023] available.
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Two main approaches for personalising education
1) Bayesian Knowledge Tracing (HMM of Learner State)
2) Item Response Theory (A function of Learner State and Exercise Difficulty)

Training is expensive and only focuses on a small number of exercises and learners



*TrueLearn, one of the first models to predict video engagement with educational
videos [Bulathwela et al., AAAI'20]

*Has multiple models to recover a knowledge and interest representation
[Bulathwela et al., MDPI Sustainability 2022]

*Also, can formulate a transparent learner state representation

*There is no software that allows evaluation and implementation of educational
recommenders



TrueLearn Library

eCan be used to access datasets, use
personalisation models, visualise user
states and for offline evaluation

*Inspired by API design of scikit-learn, a
well-tested ML library

*API is designed for usability and
extensibility
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Experimental Results

Validate the implementation accuracy
by aligning our results with prior work
results

*The PEEK dataset was used to fit the
models [Bulathwela et al., ORSUM'21]

*Classification metrics are used to
evaluate performance

Model Acc. Prec. Rec. F1
TrueLearn Interest 58.13  52.08 78.61 63.00
TrueLearn Novelty 64.78 5852 80.91 65.53

TrueLearn INK 78.32 64.32 64.03 6. 00




Visualization Capabilities
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Visualization Capabilities

Comparison of learner's subjects
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Impact

*A scalable library to model learner engagement - .. e
for real-world educational videos and to carry o ot o
out offline evaluation of learner modelling = = g
algorithms with datasets and metrics =

*Extensive documentation, examples and 2
specific instructions for contributors Keprcnaionin -

*Currently being integrated to https://x5learn.org/ —omi R — a1
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https://x5learn.org/
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Future Work

*Incompatibility

*Extend Classifier

*Empirical Study on Visualizations
*Generalisability
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https://github.com/TrueLearnAl/truelearn

https://truelearn.readthedocs.io/en/latest
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