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The Mathematics Diagnostic Test (MDT)

• Administered online to 
incoming students 
– to help them study 
– to inform decisions 

• Multiple choice and 
numerical answers 

• Based on SQA Higher 
content



Improvement project 2017-18

• Evaluate 
statistics 

• Implement 
changes

• Summer 
2017

• New test 
taken by 
~1000 
students

• Septemb
er 2017 • Evaluate the 

changes

• Summer 
2018

2013-2016 

• 20-question test 
• Taken by ~3000 

students



Analysis



The data
• Raw scores for tests 

taken in 2013-2016 
• Linked to student 

records (gender, entry 
qualifications, course 
results, …)



The data
• “Non-serious” attempts 

were identified and 
removed



Item response theory
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Item response theory – with partial credit
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Implementing changes



Changes informed by IRT
• Three questions were removed (Q2, 

Q8, Q11) 
• These were selected because they 

provided low information 
• Three questions were created to 

replace them



Replacement example

Q8

NQ11



Evaluating the changes





IRT results
• The new test gives 

more information 
about ability 

• The information is 
better at higher 
abilities



Predictive validity
• The new test is also 

a better predictor of 
success in Year 1 
mathematics 
– Introduction to Linear Algebra 

(Semester 1) 
– Calculus and its Applications 

(Semester 2)



Conclusion

• Item response theory can be a useful tool 
when evaluating the performance of a test 

• Removing poorly-performing questions 
makes the test better!



Thank you!
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