
Intelligent guidance and reorientation system for higher education 
students: challenges and prospects

Dr. Mouhamadou Lamine BA
Département Génie Informatique

Ecole Superieure Polytechnique de Dakar
Université Cheikh Anta Diop, Sénégal

1

4th Edition of the Data Summer School, IMSP, Benin
8 November, 2023



Short bio

● Professor in Big Data at 
ESP/UCAD

● Member of the LIMBI research lab
● Member of the RAIL AI4D project
● Co-own AI4CARDIO project with 

colleagues from IMSP and UAC
● Co-PI in the AI4DECLIC-SN 

AI4PEP project
● Co-PI in the DIORES AI4Edu 

Project
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University Cheikh Anta Diop

● Created in 1957
● Over 85,000 students
● 6 Faculties, 39 Schools and 

Institutes
● ESP-UCAD is the leading 

Engineering School in 
Senegal
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LIMBI

● LIMBI stands for Medical Imaging and Bioinformatics Laboratory
● 20 permanent members and around 10 PhD students
● 2 research teams

○ Data, Models, Knowledge Team
○ Network Systems and Telecommunications Team

● The lab is composed by researchers from multiple domains such as computer 
science, electrical engineering, social science, etc.

● Ongoing project: 3D Slicer, IA4D Scholarship, AI4DECLIC-SN, AIME, ect.
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Higher Education Landscape in Senegal
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Context of Higher Education in Senegal (1)

● Higher Education in Senegal and sub-saharan Africa suffers from:
○ high growth of student numbers ;
○ the insufficient reception capacity of universities ;
○ low rate of supervision (e.g. 15 students for 1 professor at the master level).

● UCAD represents nearly 58% of public higher education in Senegal in 2020.

● To deal with difficulties, the use of digital technology is increasingly 
recommended in teaching and administration.
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Context of Higher Education in Senegal (2)

● UCAD is becoming increasingly digital
○ An application bouquet of around ten applications (e.g. PGI, UCAD admission platform, etc.)
○ 70% of administrative procedures are digitalized
○ 80% of UCAD establishments have a distance learning platform

●  Generating large amounts of data with over 85,000 students and 5,000 agents

● However, very high rate of failing or drop out students  at the different levels and faculties 
where the average number of students is high.

● Problem: data not valued and not used for smarter governance
○ monitoring student progress;
○ the identification and personalized support of students in difficulty;
○ profiling students to better guide them through training courses.
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Open questions 

● Is there a good adequation between training programs where students 
are enrolled and their  profiles?

● Does data centric university governance the solution to the high rate 
falling or drop out?

● What should be the contribution of Artificial Intelligence for intelligent 
student orientation/reorientation?
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First year admission system (1)
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First year admission system (2)
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● Criteria are defined by faculties and implemented in the system



First year admission system (2)
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● Example algorithm : admission to MP1 First Year
Input : Profile, Age, MathGrade, PhysicGrade, NbBacTryPen, NbofPLaces

if Age < 23 
Not ranked

else if Age >= 23 and (Profile=S1 or Profile=S3)
rank : = Math*9+Phys*6 +100 + NbBacTryPen
if rank <= nbofPLaces

Admitted
else

Not Admitted
else if ……..



First year admission system (3)
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● Multiforme scoring methods are used in the form of linear equations
○ Subjects as main admission 
○ Various coefficients associated to series (L1/L2/S1/S2)
○ Biases related to the series, ages and grades

● Priority given in a specific academic profile
● Age is a disqualifying variable 



First year admission system (4)
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● Do we have fairness ?



First year admission system (4)
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● Do we have fairness ?
● Do we reach optimality and required compliance level ?



First year admission system (4)
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● Do we have fairness?
● Do we reach optimality and required compliance level?
● What is the relevancy level of considered conditions?



First year admission system (4)
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● Do we have fairness?
● Do we reach optimality and required compliance level?
● What is the relevancy level of considered conditions?
● Do we have something left aside?



Master level admission system
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● Follow similar criteria compared to first year admission system



First attempt to use AI for admission at UCAD (1)

● CURI, one of the UCAD institutes, in particular, developed in 2022 an 
experimental solution (AI-REORIENT) for the reorientation of students in 
higher classes.

● AI-REORIENT is a solution for profiling and guiding students from one level to 
another.
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First attempt to use AI for admission at UCAD (2)

● AI-REORIENT uses an intelligent algorithm for classifying students according 
to their profiles constructed from their academic results.
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First attempt to use AI for admission at UCAD (3)

● The actual version of AI-REORIENT operates on a small scale and was 
exclusively developed for the needs of CURI.
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Beyond UCAD ……
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Current challenges
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● Deeper evaluation of existing admission criteria 

● Integration of socio-economic and social information 

● How to account for potential gender/equity/inclusion issues

● Fully fletched orientation/reorientation system at the university level



Prospects

● Design and develop an intelligent system called DIORES to support the 
orientation and/or reorientation of students across the entire UCAD in higher 
education training courses.

● With four specific objectives:
○ OS1 : Specify the multifaceted needs for managing the re/orientation of students in 

UCAD training courses;

○ OS2 : Develop metrics for management of orientations in UCAD university courses;

○ OS3 : Develop an AI-based model for the orientation and/or reorientation of students by 
adapting AI-REORIENT to the plural realities of UCAD training;

○ OS4 : Develop the user application, including a graphical interface for the use and 
evaluation of the proposed AI model with a view to scaling.
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DIORES Target

● Given a set of desiderata
○ Fairness criteria  X
○ GEI desiderata W
○ Educational records Y
○ University training program constraints : C
○ Training program minimum time duration : tmin

● DIORES optimal targeted admission function f is defined as :

f <X, Y, W, C,tmin>                     0
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DIORES Overview
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DIORES Project Team
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Pr Idrissa SARR
Enseignant-chercheur à l’UCAD

Directeur du CURI
Expert evaluateur de l’ANAQ-SUP

Coordonnateur du projet

Dr Modou GUEYE
Enseignant-chercheur à la FST de l’UCAD

Expert en Ingénierie Logiciel et IA
Lead du workpackage analyse des besoins et 

conception de DIORES

Dr Mouhamadou Lamine BA
Enseignant chercheur à l’ESP de l’UCAD

Expert en Big Data et IA
Lead du workpackage modèle IA de 

DIORES

Dr Ousmane NIANG
Enseignant chercheur à l’ESEA de l’UCAD

Sociologue, expert en sociologie des TICs
Evaluateur  de DIORES et des aspects socio-

économique et sociales

Pr Kharouna Talla
Enseignant chercheur à  l’UCAD

Directeur des Affaires Pédagogiques de l’UCAD
Evaluateur  de DIORES et conseiller en politique 

d’orientation dans le supérieur



Questions ?

Thank you for you attention

Thanks for the AI4Edu hub for supporting this project 
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