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Motivation
• Visual information is easier to digest and 

understand
• Relationships between factors simpler to 

evaluate graphically
• Techniques in institutional research not 

always suitable
• Interventions for factors outside of 

institutional control not readily apparent
• Shift focus to institutional variables which 

can more readily be addressed
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Overview

• Sankey Diagrams
– Analysis at academic programme level
– Graphical representation of student flow

• Bayesian Networks
– Analysis at course / module level
– Graphical representation of inter module 

relationships

3



Sankey Diagrams
Visualising inter programme 
student flow



Setup
• Tracks cohort of students from a given 

base year until termination of studies

• Three implementations:
– Tracking students from a specific programme
– Tracking students given a specific module
– Tracking students within a group of 

programmes (e.g. all students from the 
Faculty of Engineering)  
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Presenter
Presentation Notes
Used to visualise student flows between different academic programmes, e.g.Visualise 



Examples
• Single programme • Multiple programmes
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Examples
• Single programme • Multiple programmes
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Bayesian Networks
Module level analysis



What are Bayesian Networks?

• Probabilistic Graphical Model
• Graphical / Visual representation of 

variables
• Variables represented as nodes
• Conditional dependencies represented via 

arcs
• Useful for inference and predictive 

modelling
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Basic example
Simple Bayesian Network for final mark in a given module
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Difficulty

Final mark

Intelligence

Node Arc (directed)



Application
• Data

– 2011 Cohort – All Engineering programmes
– Format:

– Outcome: 
• Graduated
• Not Graduated

Data15

Student 
Number

Module 1 
(mark)

Module 2 
(mark)

… Outcome

… e.g. 78 e.g. 56 … Graduated



Application

• Data (contd.)
– Module marks:

• Objective
‒ Identify conditional dependency structure 

between modules (unsupervised)
‒ Identify relationship of outcome to modules 

(supervised)
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0 1 < 29 30 < 49 50 < 59 60 < 74 75+
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Unsupervised
• Unconnected • Connected
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Unsupervised
• Unconnected • Connected
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Unsupervised

• Clustered modules
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Conclusion

• Current work
– Add target variable to unsupervised structure
– Evaluating performance of model
– Test different target variable setups
– Inferential analysis based on model

• Future work
– Supervised methods
– Comparison to other non-graphical methods
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