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Research QuestionResearch Question

How can we predict performance on an exam 
question based on:

•an estimate of the question difficulty and

•an estimate of the student’s proficiency?

Background ofBackground of

ASSISTmentASSISTment SystemSystem

•Computer system to assist student in learning 
material and assess a student’s knowledge

•Generates an ‘ASSISTment’ score per student 
per question

•ASSISTment score = # hints requested + 
# questions attempted
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DataData

•R Data frames

•226,000 records spanning over 900 
students

•Rectangular shape

Data IssuesData Issues

•Removed blank questions

•Removed invalid student IDs

•Removed problem items

•Removed both questions and students with 
less than 10 attempts

Statistical ModelsStatistical Models

•Rasch Model

•Logistic Regression Model

•Modified Rasch Model
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i = student

j = main question

Xij=

Aij= ASSISTment score 

for student i on question j 
(hints + attempts)

Hij = number of hints 
taken by student i on 
question j

Tij = number of attempts 

made by student i on 
question j

1 if student i gets question j right

0 else

•Historical data of student performance on 
questions in ASSISTment system allows us to 
estimate the question difficulty
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from Carnegie Mellon University and 
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AnalysisAnalysis

Plot of the 95% confidence 
intervals for the ASSISTment
scores for questions 100-200 and 
200-300.
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Models

Logistic Regression Logistic Regression 

ResultsResults

Logistic Regression Logistic Regression 

Residual PlotsResidual Plots
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