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1. PROGRESSION
Original: Determine consistent way to identify programme “bottlenecks”

Not same as pass/fail rate – failing a course may or may not inhibit overall 
progression

Identify specific courses with high failure AND which inhibit programme progression

Progression map – complicated by number of routes – variety of combinations of 
passing courses, presence of electives, and course equivalents

Application

Independent awareness of gatekeeper courses

Examine curriculum design – is the passage is students according to the plan?

Track whether programme managers are acting on bottlenecks

Machine learning – student success



1. SCOPE CTD – PROGRESSION MAPPING (RR)
 Illustration only - total not constant

 Using 5 semesters as basis (convenience)

 X-axis – level of completeness

 A given curve is a specific route which 
involves passing specific courses each 
semester

 One line segment (edge) represents one 
semester

 The more edges on a curve, the greater the 
time to complete

 Ideal route – minimum time - but 
not ideal no. students…

 Same level of completeness but by 
passing different courses

 May want to acknowledge 
some alt. routes exist (e.g. 
good preReq reasons) and 
support them – clarity for 
students

 Possible to stay on min time?



2. AUTOSCHOLAR ADVISOR



3. OUTCOMES: PROGRESSION MAPPING (RR)

Unexpected high level 
of complexity

Not suitable for 
identifying bottlenecks



3. OUTCOMES: STUDENT SUCCESS SIMPLER
• Every student was on minimum 

time up to some point

• Basis of calculation is tree – can 

sort for max credits passed

• Becomes tracker of minimum time 

students

• Shift the attention to success 

orientation: What are the stumble 

points for otherwise successful 

students?

• Becomes possible to determine 

academic programme / curriculum 

structure



3. OUTCOMES: STUDENT SUCCESS SIMPLER

Major bottlenecks 
identified

Can sort by % or 
number

Transparency and 
exposure – avail to 
upper management 
and staff

Routes to be used for 
planning



4. DEDUCING CURRICULUM STRUCTURE
Time to graduate? Need curriculum structure

Such data structures not typically stored in systems

Tree sorting by credits passed – deduce curriculum

Two schools of thought

 Include curriculum editor – catch 10% error

 This IS the curriculum

 Notion of Designed / Operational / Experienced curriculum

With curriculum object defined, large amount of additional analysis and 
planning becomes possible - Experienced



5. CURRICULUM STRUCTURE – STUDENT ADVICE



6.1 DEDUCING CURRICULUM – STUDENT ADVICE



6.2 EXTENSION 5 – MACHINE LEARNING

With curriculum object, can develop student model of success

Predictive model – performance and bio data – predict likelihood of success

From biodata and other metrics consider admissions policy

In programme, given profile of results, determine whether additional support etc. 
required

Can perform curriculum design and evaluate likely throughput



6.5 MACHINE LEARNING – CROSS CORRELATING COURSES



6.5 MACHINE LEARNING – CASE STUDY



6.5 MACHINE LEARNING – MACHINE LOGIC



7. WHAT TO DO WITH IT?

Data-driven curriculum (re-)design

Provide customised student advice – but requires careful treatment

Monitoring of programme revision follow-through

Discipline specific advice

Robot system gives summative status – not predictive



CONCLUSION
Progression tree can identify major gatekeepers in curriculum

Progression tree generation leads to deducing the ‘Experienced’ curriculum

With curriculum known can provide advice:

Students – rate of progression

Programme advisors – course cross-correlation

May also apply Machine Learning to curriculum – develop predictive models

What can we do with the Machine Learning results

Student advising – but handle with care

Programme advising – curriculum (re-)design

Cannot ignore situation where we know so much
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