
Earlier detection of 
at-risk students 
through artificial 
neural networks

Michael  Dugda le,  Derr ick  Chung (John Abbott  Co l lege,  JACOBB),  

A lexander  Mazur,  Mar ie-É lyse Ber trand,  Younes Zeroua l i (JACOBB)

SALTISE 2021



Early alerting

Supplements other academic progress 
monitoring (e.g., mid-semester assessment)

Goal: better target l imited college 
resources.

• Which students are most in need of 
support?

• Which students could best benef it from 
support?

Current work under the Chantier sur la Réussite en Enseignement Supérieur program (Québec Ministère de l'Enseignement supérieur)
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Model 
training

10 years of anonymized student 
records (~25k students)

• Currently only one College

• Soon to diversify training data

• Hopeful to obtain province-wide data

• Model trained to make joint 
classif ication of student status 
(graduated, enrolled, dropped-out) 
and academic performance (fraction 
of courses passed)
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Early warning 
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Clustering in large samples



Model performance 
on sequestered test 
data

Classif ication accuracy: > 70%
– 200%–350% be t te r  than  random accuracy

Sensit ivity/Specif ic ity

– Area under  ROC curve: > 0.83–0.89



Addressing privacy, 
security, and ethical 
concerns

On l y  u s e d  f o r  e a r l y  a l e r t i n g

– No t s u i t a b l e  f o r  Co l l e g e  a d m i s s i on s

– On l y  u s e r s  t ha t  ha v e  a c ce s s  t o  s t ud en t  r e co r d s  ( e . g . ,  A ca d em i c  
A d v i s o r s )  c a n  u s e

S tu de n t  i d e n t i t i e s  a r e  n e ve r u s e d

– T r a i n i ng :  p s eud o - i d en t i t i e s  a r e  u s ed  t o  a s s emb l e  r e co r d s ,  a nd  
t hen  d i s c a r d ed

– I n f e r ence :  s t ud en t  r e co r d s  a r e  a s s em b l ed  c l i e n t - s i d e ,  no  
i d en t i t i e s  a r e  t r a n sm i t t ed

Da ta  a r e  e n code d  b e f o r e  s e cu r e  t r a n sm i s s i o n

– H ea v y  u s e  o f  emb ed d i ng  ma p s  t o  en cod e  v a r i a b l e s

– S ecu r e  t r a n sm i s s i on  o f  c od ed  r e co r d s  t o  g ene r a t e  i n f e r ence .



Under development
De te c t i o n  o f  c h an g i n g  t r a j e c t o r i e s

– F l a g  s ud d en  cha ng e  i n  s t ud en t  s i t u a t i on  p r omp t i ng  
i n t e r v en t i on

– S ud d en  imp r ov emen t  c a n  b e  no t ed  t o  i d en t i f y  e f f e c t i v e  
i n t e r v en t i on s

Re a l t ime  a l e r t i n g  ( u s i n g  L é a g r ade book )

– Mod e l l i n g  t y p i c a l  c ou r s e  t r a j e c t o r i e s  w i t h i n  t he  s emes t e r

– Cou r s e  r e co r d s - b a s ed  h i s t o r y  v e c t o r  p r ov i d e s  i nd i v i d ua l i z ed  
c on t e x t

I n c l u s i o n  o f  i n t e r v e n t i o n s

– T r a ck i ng  i n t e r v en t i on s  t a k en  w i t h  i nd i v i d ua l  s t ud en t s

– Fu tu r e :  s ug g e s t i ng  o f  i n t e r v en t i on s  l i k e l y  t o  b e  e f f e c t i v e


