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Problem 1 – Within year repetition
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Problem 2 – Across year repetition
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Problem 3 - References
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Key Research Question

Can we use 
Information Retrieval

to answer 
student programming questions?
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Information Retrieval (IR)

 Sub-discipline of Computer Science 
concerned with providing users with 
relevant information to meet their 
information needs.

 Search Engines are one example.
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But isn’t this just a Database?

 No.
 IR systems can search through structured 

(e.g., databases), semi-structured (e.g., 
XML), and unstructured (e.g., unformatted 
plain text) data.

 Queries are often imprecise.
 Results most likely to be relevant are 

higher up. 
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How do IR algorithms work?

 Filtering
 Removing those results that do not match.

 Use inverted files for very efficient filtering.
 E.g., All those documents that do not contain 

the words “information” or “retrieval”
 Ranking

 Sorting the results by probable relevance.
 Sort by aboutness – documents more about 

“information retrieval” must be higher up.
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Ranked Retrieval

 Ranking of results is based on combining 
factors such as:
 Term Frequency – how many times a search 

term appears in a document
 Inverse Document Frequency – how rare a 

search term is
 Document length
 PageRank – how authoritative a page is
 Document source
 ...
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Web Search to Students Questions
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Domain-Specific Search

 Is there domain-specific information that 
can improve ranking?
 i.e., provide better results?

 We tested authority of posters.
 If an answer came from a staff member, it will 

be ranked more highly (AUTH).
vs.

 It did not matter who answered (NORM).
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Experimental Setup

 Apache SOLR was used as IR toolkit.
 All threaded discussions from 2013 course 

used as document collection.
 Stopwords (common words) were ignored.
 32 questions were selected from 2014 

course to serve as queries.
 Top 30 results were retrieved from SOLR 

for each query for NORM and for AUTH.
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Relevance Judgements

 For each query:
 There were 30 results for NORM and 30 for 

AUTH.
 Duplicates in the list were removed.
 5 users provided relevance judgements for 

each result (1=irrelevant, 5=highly relevant).
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Metrics for IR

 Recall@N – what percentage of the relevant 
documents were retrieved in the top N results.

 Precision@N – what percentage of the top N 
results are relevant.

 Mean Average Precision (MAP) – Average of 
precision over different N values.

 Normalised Discounted Cumulative Gain 
(NDCG) – sum of rank-moderated matching 
scores, adjusted relative to ideal ranking.



Digital Libraries Lab @ Centre for ICT4D

  

Results
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Discussion

 IR can provide students with answers in 
programming forums.

 @3 and @5 is because results could be 
presented like Google’s query suggestions.

 Authority adds a small increase in 
performance.
 What about other factors? Student participation 

level? Thread structure?
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Integration in practice

 In all forums and chat rooms:
 When a student asks a question:

 The question is sent to the IR system as a query.
 Ranked results are displayed to the student.
 If the student finds the answer, they are done.

 No repeated question asked.
 If there is no answer, the new question can be posted.
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Conclusions

 IR techniques in discussion forums can:
 Give students immediate answers.
 Reduce work for staff.
 Create a knowledge-base across multiple years.
 Exploit domain-specific features for better 

results.
 We need to use statistical techniques and 

information-centric approaches for smarter 
teaching.



  

questions, comments, ...

More information, papers, etc. on

http://dl.cs.uct.ac.za/

enkosi
hamba kakuhle
thank you and go well
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