)

Check for
updates

Generative Al at the Service of University Orientation:
Towards Innovative Academic Governance for Master’s
Candidates at the Fless in Tangier Morocco

Ghafir Adil* !, Bennani anas 2, El Hajjaji Soukaina * and Tali Abdelhak *

I Doctoral Student at Abdelmalek Essaadi University, Research team in Management & Dy-
namics of organizations, UAE, Morocco.
2 Professor at Abdelmalek Essaadi University, Research laboratory Innovative Systems En-
gineering, UAE, Morocco.

3 Professor at Abdelmalek Essaadi University, Research team in Management & Dynamics
of organizations, UAE, Morocco.

4 Professor at Abdelmalek Essaadi University, Information and Communication Technolo-
gies Laboratory, UAE, Morocco.

*adil.ghafir@etu.uae.ac.ma

Abstract. With the advent of generative artificial intelligence and its ability to
produce varied content, a new way of managing an important stage in learners'
university careers is now possible. The traditional methods dedicated to the ori-
entation of future students remain inappropriate according to their personalized
needs.

Innovative academic governance focuses on new methods and ideas. It integrates
modern practices. The use of advanced technological tools is the main driving
force behind its dynamism and effectiveness.

This paper implements an innovative idea using, on the one hand an Al assistant
based on KAG: Knowledge Augmented Generation, a generative Al solution that
uses knowledge graphs (KGs) as a database to improve the generative capacity
of language models. This type of graph is a set of entities joined by relations,
enabling Al systems to understand data semantically and operate efficiently. And
on the other hand, to adopt innovative academic governance in Moroccan univer-
sities by modernizing the orientation process for candidates who are lost in the
face of the diversification of training courses that currently exist at the Faculty of
Legal, Economic and Social Sciences of Tangier Morocco.

The solution proposed in this paper will be evaluated in the context of the Mas-
ter's courses opened by this higher education establishment. It could also be ex-
tended to other establishments and courses.

Keywords: University orientation, Assistant Al, Innovative academic govern-
ance.
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1. Introduction

The study in this article highlights that academic orientation is crucial [1] for university
students, as it will influence their professional lives and contribute to the development
of their skills for better integration into society. Choosing a university course is the
starting point that shapes the student's future. Their integration into university life de-
pends not only on their motivation, but also on what they can do with their knowledge
and skills.

Traditional guidance methods are rigid [2]. Historically, university guidance has re-
lied on interviews with academic advisors and guidebooks outlining different study
programs. However, these approaches don’t always take into account the skills, prefer-
ences, and aspirations of candidate.

This lack of personalization is detrimental to the interest of new students. Adaptive
methods that take into account students' individual characteristics can remedy this prob-
lem, thanks to the advent of intelligent decision support systems.

Generative Artificial Intelligence is a recent advance that enables the creation of
adaptive and interactive assistance systems. Models based on the Retrieval Augmented
Generation (RAG) paradigm [3] integrate both information retrieval and the generation
of contextualized responses.

In this article, we will implement an Al assistant using the RAG method based on
the knowledge graph to guide future students in choosing a good master's program suit-
able for their profiles. The coupling between Al assistant and KAG aims to increase the
accuracy and relevance of the answers while limiting ourselves to our own database.

KAG is an approach [4] designed to improve LLM. It retrieves data on the one hand,
and on the other hand, it analyzes them in a semantic way through the integration of
knowledge graphs.

KAG is an approach [4] designed to improve LLM. It retrieves data on the one hand,
and on the other hand, it analyzes them in a semantic way through the integration of
knowledge graphs.

2.  Methodology

During this work, we chose to use LightRAG [5] as an open-source solution, manipu-
lating the knowledge graphs used in generative Al This choice is based on the studies
provided by the founding team of this solution which show a significant improvement
in accuracy and recovery compared to existing RAG systems. LightRAG's robustness
will help us find the best possible answers.

The operation of LightRAG as shown in the figure below is divided into three main
parts: Graph-based indexing, two-level retrieval and answer generation.
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The first step is an innovation for the organization and retrieval of information in a
RAG system. It uses the graph through a structure, where nodes play the role of entities
and edges detect the semantic relationship between these entities through the operation
of entity-relation extraction. This is performed using LLM.

This section involves several operations to build our knowledge graph. The raw doc-
uments, denoted in the figure below (D;), are divided into small chunks for efficient
processing.

Mathematically, the LLM uses the following formula to collect information from
nodes (entity, relationship):

(U,e)=Upi ep Recog (Dy) (1)

= U: Entities

= & Relationship between entities
= D: Represents the data used.

= D;: Fragmented document

= Recog (Dj): Recognition function.

Once this stage has been completed, profiling begins. This operation generates key-
value pairs (K,V) for each entity-relationship. then, the merging of duplicates is essen-
tial to keep each node representing a unique entity.

Having reached this stage, it remains to build the knowledge graph from its entities
and their relationships.

The mathematical formula used for this is:

D°=(U,E)=Dedupe . Prof(U,) )

= D’:Represents the knowledge graph

= U: Unique entities.

= [ : Well-established relationships between entities.
= Dedupe: Processing to merge similar entities.

»  Prof({, ) : Profiling function.

The usefulness of knowledge graphs lies in the ability to update data by adding new
documents D'. This update is done through the creation of new graphs, without the need
to repeat all these procedures again. Thus, it’s able to respond to complex multi-level
queries.

The second part of LightRAG operation [5] is two-level retrieval. The first is key-
word retrieval, with local type k(1) used for specific terms, and global type k(g) dedi-
cated for abstract concepts. The second type of low-level retrieval is dedicated to
searching for specific entities using (key-value) pairs.
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Once the data u(q;D) has been retrieved, data extracted from several sources can be
aggregated. The importance of this step lies in being able to generate relevant and com-
plete responses using the LLM.

In order to explore the semantic relationships between entities and develop the
search, we move on to the high-level retrieval stage.

The third part of LightRAG's operation is response generation. Based on the context
identification of the retrieved data y(q;D), the LLM performs a synthesis and generates
a response M(q;D) (Fig 1).
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Raw Documents
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Fig. 1. LightRAG operating stages (our own design)
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To assess the responses generated by our assistant, we used BERTScore [6], which
is a metric that evaluates the similarity of generated texts to reference texts based on
embeddings created by the BERT model [7] . The calculation (Tianyi Zhang, 2024) of
this metric focuses on two main parameters:

R_BERT: Recall Bert evaluates the authenticity of the reference text compared to
the generated text. Each token in the reference text is compared to the tokens in the
generated text, and then the token with the greatest similarity is selected for each token.
This parameter allows us to know to what extent the words in the reference text are well
captured by the generated text. In other words, we want to know how many reference
tokens were correctly used by the generated text.

1 . ,
RggrT = o Z@ Max51m(xi,x ]-) 3)
j

=  x:represents the reference text.

= x':represents the generated text.

=  x;:i-th token (word or subword) in the reference text x.

=  x'; : j-th token in the generated text x'.

= Sim (x;, x';): Function that calculates the similarity between token x; in the
reference text and token x'; in the text generated via BERT embeddings.

The precision parameter P BERT measures the relevance of the generated text. Each
token in the generated text is compared with the tokens in the reference text, and the
most similar token is selected. It evaluates how many of the generated tokens match the
reference tokens.

1 . ,
Rpgrt = o Z@ MaxSIm(xi,X ]-) 4)
j

With the aim of achieving a balanced measure between precision and recall, the F1
score parameter (F BERT) combines both via the following equation:

2P R
Fogpr = BERT-RBERT )
PBERT+RBERT

The high F1 score [6] means that the generated text is both accurate and covers the
reference text well.

3. Related Work

3.1. Data Used

Adapting candidates' orientation to pre-registration for the master's program is not at
all obvious in in an open-access institution like the FLESS in Tangier. To achieve this
lofty objective, we first downloaded the academic profiles of the institution's master's
programs, which are available on its portal [8].



Generative Al at the Service of University Orientation: Towards ... 131

3.2. Tools used
Initializing LightRAG

Initialization of the open-source LightRAG tool [5] is provided by the init rag func-
tion. In order to generate answers, we opted for the GPT-40-mini model [9] from the
OpenAl company which obtains a score of 82% on MMLU: Measuring Massive Mul-
titask Language Understanding. This is a performance test for as-sessing LLM capabil-
ities. The purpose of this model is to generate responses. For vectorization, we used the
OpenAl solution: text-embedding-3-large [10] thanks to its performance and effi-
ciency. It is used to transform texts into vectors that will be used to generate knowledge
graphs.

Knowledge graphs [11] aim to perform searches within the documents used quickly
and efficiently. Once the documents have been uploaded, LightRAG [5] uses the insert
function to add their content to our assistant's database, thus en-riching its knowledge
to guarantee better-quality answers.

The graph constructed from the provided documents is illustrated in the figure below

(Fig 2).

Fig. 2. The knowledge graph of our case study

Gradio for the User Interface

Gradio [12] is an open-source Python package that creates interactive web inter-faces.
In this project, Gradio is used to develop an interface enabling users to interact with our
assistant. In addition to sending questions and displaying an-swers, it can also load new
documents and reset the database (Fig 3).
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® Intelligent assistant for academic guidance

the faculty's Mas

Administration

£ Reset the database

Load document

Your question

Reference text (for BERTScore)

Submit

Delete

Fig. 3. Our assistant's user interface

This interface works through classes that we developed using Python. The Gradi-
oChatBot class manages the interaction between the user and the assistant. To produce
a response, the Generate response function is implemented. The interaction between

user and assistant takes into account the history of established discussions.

The interface also allows the user to upload files in txt format. These files are then
added to the assistant's knowledge base, enhancing its ability to respond more accu-

rately.

The interface supports the display of the BERTScore metric value. The com-
pute_bertscore function calculates the similarity score between the chatbot-generated
answer and a reference provided by the user. The score is expressed as a percentage,

which quantifies the fidelity of the answer compared to the initial question (Fig 4).

Reference text (for BERTScore)
[KG] "DROIT DES AFFATIRES ET €. BU 1l legal skill
[DC) "CONDITIONS D'ACCES A LA FI
[DC] "Etablissernent : Faculté des Sci Ju 3

[KG) "FACULTE DES SCIENCES JURIDIQUES, ECONOMIQUES ET SOCIALES A TANGER" - 1
[KG] "THIRD CYCLE STUDIES' the Master

Submit
Delete

BERTScore (%)

635

Fig. 4. Example of BERTScore display
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The administrator can reset the knowledge base using the reset rag method, which
allows previously loaded content to be deleted and new bases to be created with updated
documents (Fig 5).

o Administration

E) Reset the database

Load document

Status

Fig. 5. Our assistant's administration interface

Asynchronous Interaction and Request Management

The asyncio module is used to execute tasks asynchronously, enabling the system to
handle multiple requests simultaneously without blocking. For example, operations
such as generating responses or loading documents are carried out asynchronously us-
ing the asyncio.run function. This ensures a smooth user experience, preventing time-
consuming operations from interrupting the assistant's operation.

The generate response function takes message history into account to generate a
consistent response. This approach maintains conversation context and adapts re-
sponses based on past interactions (Fig 6).

Assistant

I have a Bachelor's degree in Fundamental Studies in Economics and Management with a passing grade. I would like to apply
for a Master's program at FSJES in Tangier. I have good grades in Management and Accounting. I do not have a strong
background in Taxation and Finance, but I have knowledge of Analytical Accounting and Management Control.

Eligibility for Master's Program at FSJES

1. Required Qualifications:

To apply for a Master’s program at the Faculté des Sciences Juridiques, Economiques et Sociales (FSIES) in Tangier, candidates
typically need to hold a bachelor's degree. Since you possess a Bachelor's degree in Fundamental Studies in Economics and
Management, you meet the basic qualification criteria

2. Specific Requirements:
For the Master in Finance, Taxation, and Accounting, the standard prerequisites include:

Fig. 6. Example of a response generated by our assistant
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4. Results

We asked this assistant three typical queries to evaluate its performance (Table 1).

Table 1. Questions asked to the Al assistant

Name of ques-

Content of the question

tion
I have a degree in fundamental studies in Private Law with a "fairly good"
Q1 mention, and I would like to apply for a Master's degree at the FSJES in
Tangier. Could you guide me in this regard?
I have a Bachelor's degree in Computer Science specializing in Artificial In-
Q2 telligence with honors. I would like to apply for a Master's program at FSJES
in Tangier.
Q3 Give me information on the medical modules

The answers to the first two questions are illustrated in the following table (Table 2).

Table 2. First two answers from our Al assistant

Questions

Responses generated by our assistant

Q1

Admission Requirements for Master's Degrees at FSJES Tangier

To apply for a Master’s degree at the Faculté des Sciences Juridiques,
Economiques et Sociales a Tanger (FSJES), particularly in the field of Pri-
vate Law, you will need to meet specific requirements:

Degree Requirement: You should hold a Licence (Bachelor's degree) in rel-
evant fields. Since you have a degree in Private Law, you likely meet this
criterion.

Academic Performance: The selection process will consider your academic
performance, specifically:

A minimum of two mentions from all subjects taken during your under-
graduate studies.

It is important to ensure that your mention of "fairly good" is reflected in
your official academic records.

Specific Prerequisites: Depending on the specific Master's program you are
applying to, there may be additional prerequisites related to course funda-
mentals in private law or related subjects.

Selection Procedures: The admission process typically includes the follow-
ing steps:

Study of application dossier: This accounts for 50% of the evaluation.
Written Test: 25% of the evaluation.

Oral Interview: 25% of the evaluation.
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Language Proficiency: You should have a good command of the French
language, and proficiency in English is also beneficial, especially for pro-
grams with a focus on international law or business.

Suggested Master's Programs

Given your background in Private Law, you might consider applying for
the Master in Business Law and E-Business or any program related to
legal studies offered at FSJES. These programs will likely allow you to
build on your existing knowledge and skills in the legal domain.
Conclusion

Make sure to gather all necessary documents, prepare your application
carefully, and check the specific Master's program’s requirements on the
FSJES website or contact the admissions office for further clarity.

Q2

Admission Requirements for Master's Programs at FSJES Tangier

To apply for a Master's program at the Faculté des Sciences Juridiques,
Economiques et Sociales a Tanger (FSJES), you need to meet the following
admission conditions based on your qualification and the specific Master's
program you are interested in.

General Requirements

o Required Diplomas: You will need at least a Bachelor’s degree (Li-
cence) to qualify for any Master’s program, which you have with your
Bachelor's in Computer Science.

Specific Conditions for Relevant Master's Programs

1. Master in Artificial Intelligence for Digital Economy and Manage-
ment:

o Less Specific Requirements: Your background in Computer Science is
directly relevant to this program, which emphasizes Al, economics, man-
agement, and digital technology. Ensure you review any specific prerequi-
sites that may apply.

2. Other Master's Programs:

o Each Master's program has unique prerequisites, and some may require
foundational knowledge in fields such as economics or management. Re-
view the specific Master's program descriptions to determine any addi-
tional prerequisites.

Selection Procedures

o Evaluation of Your Academic Record: Typically involves assessment of
academic excellence—typically a minimum average or specific mentions
based on your previous studies.

o Written Test and Interview: Most admission processes will include these
steps to gauge your knowledge and fit for the program.

Steps to Apply

1. Check Specific Program Requirements: Visit the FSJES website or con-
tact their admissions office to clarify program-specific prerequisites.

2. Prepare Documentation: Ensure all necessary documentation, such as

transcripts and diplomas, is ready for submission.
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3. Registration and Selection Procedures: Follow the procedures for regis-
tration as outlined by the university.
By ensuring you meet these requirements, you can successfully apply for

the Master's program of your choice at FSJES in Tangier.

The third question is a special one, not related to the content of the training courses
considered in this case study. The answer generated by our assistant, as illustrated in
the figure below, shows that he has no data relating to the question on modules taught
in a medical training course (Fig 7).

© Intelligent assistant for academic guidance

Ask your questions about the faculty's Master's programs
& Assistant

give me information on the medical modules

Medical Modules Information

The provided data sources do not contain specific information regarding medical modules within the Master's programs at the
Faculty of Legal, Economic, and Social Sciences in Tangier. The focus of the available programs includes legal, economic, and
social sciences, with specialized areas such as human resources, business law, logistics, finance, and sustainable development.

Fig. 7 . Off-topic question answered by our assistant Al
The BERTScore metric for each question is shown in the following table (Table 3).

Table 3. BERTScore of the answers generated by our assistant

Name of question BERTScore (%)
Q1 63.5

Q2 71.08

Q3 Not calculated

5. Discussion

Academic orientation and governance are two main pillars in the management of edu-
cational and university establishments.

The integration of an intelligent assistant based on RAG technology and a graphical
database represents a real revolution in the field of academic guidance. This system is
characterized by its availability, offering a number of advantages.

Academic governance includes personalized, ongoing support through our assistant.
Thanks to the use of RAG, the assistant can not only generate consistent, contextual
answers, but is also able to refer to an enriched, constantly updated knowledge base. It
ensures that each user receives advice tailored to his or her specific profile and needs,
taking into account the history of his or her interactions. Availability ensures round-
the-clock support, which is essential for candidates seeking fast, accurate answers, even
outside normal working hours.
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Achieving performance within educational institutions is a focus of academic gov-
ernance. The latter stimulates student engagement and candidates will want to integrate
the institution. In our case, the combination of an advanced text generation model and
a graph database allows rapid navigation in a complex corpus of information. This sys-
tem exploits knowledge graphs to establish intelligent connections between different
sources of information and fields of study. Thus, it improves the relevance of the advice
provided and increases the ability to understand individual needs. The use of the
BERTScore parameter aims to evaluate the quality of the generated answers and to
continuously optimize the performance of the Al assistant.

Informed strategic decision-making based on technological tools is also part of in-
novative academic governance. Traditional academic guidance, often rigid and not very
personalized, presents limitations in the face of the diversification of current training
programs. By integrating this Al assistant, universities in general and those with open
access in particular, such as the Faculty of Legal, Economic and Social Sciences of
Tangier (FSJES or FLESS) offer their candidates analytical and thoughtful support in
decision-making. The tool thus helps reduce the risk of errors in the choice of training
courses, by proposing solutions that maximize the chances of academic and profes-
sional success.

Not forgetting that effective academic governance actively contributes to the profes-
sional integration of graduates. Through our modern solution, candidates wishing to
apply for a master's degree at the said institution are guided towards choices better
suited to their skills and desires. This solution contributes to reducing disruption due to
poor career choices. The ability to generate relevant and personalized proposals plays
a crucial role in increasing academic success. The technology used promotes decision-
making support while reducing the gaps between graduates' ambitions and their skills
for a more robust and productive professional integration.

6. Conclusion

Academic orientation and governance are two main pillars in the management of edu-
cational and university establishments.

Currently, the use of generative artificial intelligence is in great demand in various
sectors. In this article, we highlight the importance of using this technology in the aca-
demic sector in particular. The modernization of this sector, based on the major guide-
lines of good academic governance, is a factor that helps universities to raise their pro-
file locally, nationally and internationally. Innovation in the adoption of creative solu-
tions has become increasingly essential as universities seek to align themselves with
the needs of students in an intelligent way.

The integration of an intelligent solution as a dedicated Al assistant for academic
guidance is an expressive and innovative step forward in this sector. Thanks to this tool,
candidates and students can benefit from personalized guidance tailored to their skills,
while favorably positioning their chances of success in the professional world.
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By combining artificial intelligence and innovative academic governance, universi-
ties can create a high-performance educational ecosystem adapted to contemporary
challenges.
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