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Motivation

This work is motivated by facilitating the reuse of lecture OER (Open
Educational Resource).

We focus on lecture segmentation field.
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Hierarchical Nature of Lectures

To elaborate on specific topic, lecture is highly hierarchical.

[' @ Lecture

Lecture Hierarchy

However, existing segmentation method is limited by such setup.
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Related Work

We show that existing work overlooked the hierarchical nature of lectures

the dominant modeling paradigm remained
focused on detecting local discontinuities
<1 Feature Engineering-
Based Methods
* Inherits flat modeling from other fields like
dialogue segmentation, scene change
(2 Deep Learning and detection.
ERCOngRIETI oot * limited due to existing flat segmentation
annotation
Achieving promising performances. Further
(3 LLM-Based Methods . . . .
illustrating the importance of modeling latent
educational logic and hierarchical conceptual
v organization.
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Subjectivity of Manual Annotation
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https://www.youtube.com/watch?v=4sTKcvYMNxk
https://www.youtube.com/watch?v=t4K6lney7Zw

Affects on Segmentation Methods
R I T e

15 bou ndary p0|nts pred |Cted 00:02 Sub-topic (Opening Animation)
6 Ground-Truth boundary points ~ %** L. i i
06:53 No Yes Sub-topic
08:25 No Yes Sub-topic
10:07 Yes Yes True positive
8 out of 15 predictions are 11:39 No Yes Substople
toplcs Of flner granularlty 14:30 No Yes False positive
17:41 Yes Yes True positive
17:59 No Yes False positive
Th em Od el 26:59 Yes No False negative
° Unawa re Of the tOpIC 30:28 No Yes Sub-topic
. 32:17 Yes Yes True positive
h lerarc hy 32:22 No Yes Sub-topic
° Ca nnot |d e ntlfy ta rgeted 32:24 No Yes False positive
. 33:42 Yes No False negative
g ranu Ia rlty 35:48 No Yes Sub-topic
° I N h er |tS d a ta SEt ’S b |a S 36:36 No Yes Sub-topic (Copyright Page)

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

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

we formulate hierarchical pedagogical relation between two educational material

Relation Mathematical Expression

Equivalent A=B
Parent ADB
Child ACB

Overlap ANB+@®, A+ B

Unrelated AnB=9

Relation Table
Intuition: a model capable of understanding the hierarchical organization of educational

semantics should also be able to infer structured semantic relations between two materials
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Data Construction

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

C [ Chapter }

N#Q [ Chapter J

Annotated N#0o [ Section ]
Segment = [ Section ] [ Annotated ]
Segment i Y
5 Sub-topic
2 [ Sub-topic ] . "
N=¢ Sub-topic
Fully Equivalent Topic Construction Overlap Topic Construction

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

Relation Prediction
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b ou ndary predicti on the m 0d€| iS (bidirectional interaction between two sequences)
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e.g., “Now we derive Bayes theorem
from conditional probability.”
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Future Directions

Evaluation of the hierarchical semantic understanding:
e 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
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Conclusion

This work is a conceptual work on
* identifying an existing problem in lecture segmentation,

e proposing an enhancing approach through textbook-lecture piece pairs,
* motivated by facilitating OER reuse.
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