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How segmentation enables lecture reuse

Motivation 
This work is motivated by facilitating the reuse of lecture OER (Open 
Educational Resource).
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We focus on lecture segmentation field.



Lecture Hierarchy

Hierarchical Nature of Lectures
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To elaborate on specific topic, lecture is highly hierarchical.

However, existing segmentation method is limited by such setup.
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Related Work
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the dominant modeling paradigm remained
focused on detecting local discontinuities

• Inherits flat modeling from other fields like 
dialogue segmentation, scene change 
detection.

• limited due to existing flat segmentation 
annotation

Achieving promising performances. Further 
illustrating the importance of modeling latent
educational logic and hierarchical conceptual 
organization.

We show that existing work overlooked the hierarchical nature of lectures



Calculus, 9 segments
https://www.youtube.com/watch?v=4sTKcvYMNxk, taken on 13.05.2026

Subjectivity of Manual Annotation

7 Textbook-Informed Lecture Video Segmentation for Fine-Grained OER Reuse

Manual Annotations 
are subjective. 

Different granularity 
across courses

Different granularity 
within one lecture

Machine Learning, 23 segments
https://www.youtube.com/watch?v=t4K6lney7Zw, taken on 13.05.2026

https://www.youtube.com/watch?v=4sTKcvYMNxk
https://www.youtube.com/watch?v=t4K6lney7Zw


Case Study of Video_107 from MITFLD with BiLSTM (JVTE) [1]

Affects on Segmentation Methods 
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15 boundary points predicted
6 Ground-Truth boundary points

8 out of 15 predictions are 
topics of finer granularity

The model
• Unaware of the topic 

hierarchy
• Cannot identify targeted 

granularity
• Inherits dataset’s bias
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Relation Table

Proposed Task
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Our goal is to enhance the model’s understanding of hierarchical semantics.

we formulate hierarchical pedagogical relation between two educational material

Intuition: a model capable of understanding the hierarchical organization of educational
semantics should also be able to infer structured semantic relations between two materials



Data Construction 
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Alignment Provided by Author

Overlap Topic  ConstructionFully Equivalent Topic Construction

By such constructions, we have (lecture segment, textbook piece) -> relation as our data.

Due to the shown subjectivity in segmentation annotations, we seek other existing hierarchical semantic information
Textbook is well hierarchically structured.
We can use textbook information to enhance the model’s understanding of hierarchical semantics



Example Training Process

12 Textbook-Informed Lecture Video Segmentation for Fine-Grained OER Reuse

The underlying encoder is expected 
to learn hierarchical semantics. 

Combined with tasks like 
boundary prediction, the model is 
expected to reconstruct the 
hierarchical semantics.
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Future Directions
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Evaluation of the hierarchical semantic understanding:
• standard classification metrics
• retrieval-based evaluation settings

Enabling and evaluation of the hierarchical semantic reconstruction is a key challenge:
Existing benchmarks mainly rely on creator-provided chapter boundaries

We hope more explicit hierarchy reconstruction research is proposed.
Future evaluation should therefore combine traditional segmentation metrics with 
human-centered measures

We will further implement and evaluate the downstream OER reuse tasks inside the our 
developed OER conversion tool[2] framework:
• Flipclassroom
• Integration
• Retrieval



Conclusion
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This work is a conceptual work on
• identifying an existing problem in lecture segmentation,
• proposing an enhancing approach through textbook-lecture piece pairs,
• motivated by facilitating OER reuse.
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