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Motivation

Concept prerequisite chain learning: automatically determining the existence of 
prerequisite relationships among concept pairs.

Cross-domain prerequisite chains: borrow existing knowledge from the known domain.



Related Work
Prerequisite chain learning

Feature engineering and classifiers that determine if there’s a prerequisite relation between 
any given concept pair: (Liu et al., 2016; Liang et al., 2017); 

Materials including university course descriptions and materials as well as online educational 
data:  (Liu et al., 2016; Liang et al., 2017) .

Our previous work
Our previous work Li et al. (2019) and Li et al. (2020): applied GCN (Kipf and Welling, 

2017), GAE and VGAE (Kipf and Welling, 2017) to predict relations in a concept graph.  

In this work we introduce the new task cross-domain prerequisite chain learning. 



LectureBank 2.0: A collection of English 
slides in NLP-related courses

Li et al., R-VGAE: Relational-variational Graph Autoencoder for Unsupervised Prerequisite Chain 
Learning, COLING 2020



This work: LectureBank CD
Cross-domain version of 
LectureBank.

Covers 3 domains: NLP, CV and 
BIO.

Same annotation strategy.

Collected for cross-domain 
prerequisite chain learning 
research.  [NLP-> CV and NLP -> 
BIO]

https://github.com/Yale-LILY/LectureBank/tree/mast
er/LectureBankCD

Comparison of statistics from NLP, CV and BIO datasets: Tks/pg 
(Tokens per slide page), Con. (Number of concepts), PosRel 

(Positive Relations).

https://github.com/Yale-LILY/LectureBank/tree/master/LectureBankCD
https://github.com/Yale-LILY/LectureBank/tree/master/LectureBankCD


Annotated;
 Cosine similarity;
To be predicted.

Proposed Method: Cross-domain Variational 
Graph Autoencoders (CD-VGAE)

We model the resource nodes (solid 
nodes) and concept nodes (hollow 
nodes) from two domains (in blue and 
orange) in a heterogeneous graph. 

CD-VGAE Model Illustration

Node Feature (X)
Phrase2vec (Artetxe et al., 2018)
BERT (Devlin et al., 2018)



CD-VGAE

Considering “domain neighbors” when doing Graph Convolution:

Information 
from its direct 

neighbors

Information 
from its 
domain 

neighbors

Node 
itself

Then we apply Cross-domain GCN as the encoder of a VGAE (Kipf and Welling, 
2016) model to recover the adjacency matrix, evaluated on concept edges only.



Benchmark Evaluation



Case Studies

CV: Successors of the concept Image Processing Bio: Case study of direct neighbors of BLAST, 
including successors and prerequisites.



Conclusion

● We propose cross-domain variational graph autoencoders to perform 
unsupervised prerequisite chain learning in a heterogeneous graph. 

● We are the first to perform domain transfer within a single graph, to the best 
of our knowledge. 

● We introduce the LectureBankCD dataset by collecting and annotating 
resources and concepts in two new target domains, promoting research on 
cross-domain prerequisite chain learning.
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