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• Massive Open Online Course (MOOC): an online course 
designed for open, large-scale enrollment.

‣ students interact with each other and the instructor(s) through 
the MOOC’s discussion forums

• Challenge: the large number of posts makes it difficult for 
instructors to know where to intervene to answer questions, 
resolve issues, and provide feedback

• Objective: automatically predicting the speech acts present in a 
MOOC forum post

• Speech Act: the function or purpose of a post in the thread

• Motivation: speech acts can help identify posts that require an 
instructor’s attention

Background and Motivation
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• Question: requests information about the course content

• Answer: contributes information in response to a question

• Issue: expresses a problem with the course management

• Issue Resolution: attempts to resolve a previously raised issue

• Positive Ack: positive sentiment about a previous post

• Negative Ack: negative sentiment about a previous post

• Other: serves a different purpose

Speech Acts
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Speech Acts
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• RQ1: Can non-expert crowdsourced workers reliably label 
MOOC forum posts using our speech act definitions?

• RQ2: Can speech acts help predict instructor interventions and 
student assignment completion and performance?

• RQ3: What are the most predictive types of features for different 
speech acts?

Research Questions
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MOOC Forum Dataset

• Metadata (8 weeks, August - November 2013)

• ~27K students (~1.5K earned Statement of Accomplishment)

• 2,943 posts (2,754 from students, 189 from course staff)
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• Each post was labeled by 5 redundant MTurk workers

• Workers were asked to select at least one speech act per post

• Posts could be associated with multiple speech acts

• A post was associated with a speech act if at least 3/5 agreed. 

Speech Act Annotation
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RQ1: Annotation Results
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RQ1: Annotation Results



10

RQ1: Annotation Results
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RQ1: Annotation Results



RQ2: Usefulness of Speech Acts
predicting instructor interventions



RQ3: Predicting Speech Acts
feature categories

• Affective: +/- sentiment, assent, anger, sadness, anxiety

• Cognitive: uncertainty, causality, comparing/contrasting

• Personal concern: topics of a personal nature

• Linguistic: # words, tenses, pronouns, quantifiers, negations

• Perceptual: references to things perceived by the senses

• Social: references to humans, friends, family

• Spoken: fillers, disfluencies

• Unigrams: terms with greatest chi-square correlation with SA

• Text similarity: cosine similarity with other posts in the thread

• Temporal: time to nearest deadline



RQ3: Predicting Speech Acts
feature categories

• Sequential: SA prediction confidence values in previous post

• Author: student vs. instructor

• Hyperlinks: number of hyperlinks

• Modal: number of modal verbs (could, should, shall)

• Position: position of post in the thread

• Punctuation: punctuation marks in the post

• Votes: up-votes versus down-votes



RQ3: Predicting Speech Acts
evaluation methodology

• Logistic regression classifiers (one per speech act)

• Feature ablation study

• 20-fold cross-validation

• Average precision



RQ3: Predicting Speech Acts
evaluation results
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RQ3: Predicting Speech Acts
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RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• question words (how, what), modal verbs (can, would), words 
about confusion or gaps in knowledge (thought, wonder)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• course-related concepts (meta, tag), explanation (example, 
depend), terms indicating links to external content (http, href)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• terms about problems (issue, mistake), infrastructure (browser, 
chrome), course materials (answer, question, homework, quiz)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• terms about apologizing (apology, sorry), fixing problems 
(resolve, update), explaining errors (apparently, cause) and 
grading (credit, extra)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• terms indicating positive sentiment (agree, great, thank)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• terms indicating negative sentiment (disagree, disappoint, hate)



RQ3: Predicting Speech Acts
term stems with highest co-occurrence with target speech act

• non-English words



Conclusions

• RQ1: using our speech act definitions, crowdsourced labels can 
be combined to approximate those of an expert.

‣ SA labels can be collected reliably and inexpensively.

• RQ2: speech acts are helpful for predicting instructor 
interventions, but not assignment completion/performance.

‣ SAs may be useful for alerting instructors, but additional 
factors are needed to predict student performance

• RQ3: different features are helpful for different speech acts

‣ unigram features (which capture different phenomena) and 
sequential correlation features were consistently predictive
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