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E Introduction

Theprerequisite relation representghe learningdependency @
betweerknowledge concepi@nd is the cornerstone fdesigning
curriculumin schools and universities. Math 115 O

Our main contributionsnclude: C
E Thefirst attempt to detect prerequisite relations among rimum LIRS Fitdden N Conditional
concepts ifMMOOCs \ O
Proposal of a set afovel featuresthat utilize contextual, \ N
structuraland semantic information in MOOCSs to identify

prerequisiteelations The prerequisite relationships among knowledge concepts can
Design of threaiseful datasetdased on real courses help students easily explore the knowledge space and better

Courserao evaluate oumethod design their personalized learning schedule.

E Approach

Problem Definition Framework

Input :
E p={C,-,C,-,C,}, wherec, IS one course. |

o > Entity Annotation

E C= (V17 B V i V |C|) y Wh e reVz IS th e'th VI d eo Of CO U rS@ . o—— e Labeling all entities in Wikipedia Corpus ® Video Reference Distance

Contextual. Sentence Reference Distance

E Y = (81‘”37;”'3|V|) ’ Wheresz IS the—th Sentence Of the Vldeo teXtSﬁoucrz:dCing:zpts §> ] vyoifai?:zz::::?i:rbeddingsinWikipedia ‘ ! §> reatures
E K=K,U--UK,, Wherex, Is the set of course concepts In 7 Concept Representation

o

o Obtaining the vector for each candidate Semantic @® Average Position Distance
®
o

Wikipedia Reference Distance

Relatedness
> Semantic Relatedness Structural

Features Distributional Asymmetry Distance
Wikipedia Corpus e Calculating SR by cosine distance

Complexity Level Distance

Output:

predicts whether concepts a prerequisite concepft ».

Video Reference Distancef in videos where concept A fseequently talked sackpropagation Gradient Descent

about, the teacher also needsdfer toconcept B for a lot but not vice versa, ﬁZI N |ﬁﬁ'Z| /"*\
then Bwould more likely be a prerequisite of A Gradient Descent Back Propagation

Complexity Level Distance If two related concepts hapeerequisite Training Set 5S¢ Test Set

relationship they may have a differenagetheirgenerality level. It means that
oneconcept iIgnore general while another orsemorespecific Dt St

A Datasets A Performances witdifferent classifiers A Comparison witlbaselines

#pairs K Classifier ML DSA CAL Method ML DSA cArl| W W- W
— + 10 1 10 1 10 ML DSA
ML 5 548 244 5676 1,735 0.63 P | 673 714 695 72.3
DSA 8 449 201 3,877 1,148 0.65 ?8211 28'37, 2‘?2 2}'3 2;2 HPM R | 184 148 165 27.3
’ , ' | ' ' ' ' Fiy | 290 245 267 39.6
CAL 7 359 128 1411 621 059 65.7 647 648 643 649 .

582 629 626 601 60.6 RD R s
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642 639 643 616 629 g - - - 64.3
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Dataset #courses #videos #concepts

— — — 44.8
56.8

E Collect course video captions from NB -
614 623 625 60.1

Coursera with three different domains.
Extract candidate concepts frand
labelt he candi dat es a s
ornnot cour se
Manuallyannotate the prerequisite
relationsamong the labeledourse concepts.
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E Conclusion

We conducted a new investigation aumomatically inferringorerequisite relationamong concepts MOOCSs.
We precisely define thgroblem and propose seveuseful featurefrom different aspects, I.econtextual, structural
andsemantic features.
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