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Abstract

Background and Obijective: Student admission in universities is a
complex process that significantly impacts educational quality and
scientific development. Traditional student selection methods are often
inefficient and require enhancement through modern technologies. This
study aims to optimize the student admission process at Imam Hossein
Comprehensive  University by proposing a competency-based
recommender model.

Methodology: This applied and descriptive-analytical research employs a
combination of data mining techniques, natural language processing, and
similarity measurement algorithms. First, student competency criteria
were extracted, and then a recommender system was designed and
evaluated using language models and natural language processing
techniques.

Findings: The proposed recommender model analyzes applicants'
individual characteristics and provides personalized suggestions, thereby
increasing the accuracy and efficiency of the admission process and
enhancing decision-making in selecting qualified students.

Conclusion: The proposed model can serve as an effective tool for
university administrators to optimize the student admission process. In
addition to improving the precision of candidate selection, this approach
contributes to the academic and research development of the university.
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Optimization of the Student Admission Process in Universities Using

Recommender Systems
(A Case Study of Imam Hossein Comprehensive University)

Extended Abstract

Background and Objective: The student admission process is one of the most critical and

influential procedures in higher education systems, directly impacting educational quality,
research outputs, and the strategic development of universities. Traditional admission methods,
which are typically based on standardized tests and interviews, often fail to comprehensively
evaluate applicants’ competencies and qualifications. These methods tend to be inefficient, prone
to errors, and misaligned with the specific requirements of different academic disciplines.
Recently, the application of modern technologies such as recommender systems has opened new
horizons for improving efficiency and fairness in the admission process. This study aims to
optimize the student admission process at Imam Hossein Comprehensive University through the
development of a competency-based recommender system utilizing language models and natural
language processing techniques.

Methodology: This applied research, employing a descriptive-analytical approach, integrates data

mining and natural language processing techniques in designing the recommender system. The
research methodology involves four main steps: First, a comprehensive competency framework
for students was developed based on literature review and expert opinions. These competencies
were categorized into five main dimensions: soft skills, personality traits, technical skills, social
skills, and scientific qualifications. Second, a structured dataset comprising applicants’
competency profiles and program requirements was created and validated under expert
supervision. Third, the recommender model was designed using the ParsBERT language model to
convert competencies and requirements into numerical vectors, and the degree of alignment
between applicants’ profiles and program prerequisites was calculated using the cosine similarity
algorithm. Finally, the model’s performance was evaluated using machine learning metrics
including R2-Score (R2), mean squared error (MSE), and root mean squared error (RMSE).

Findings: The results indicate that the proposed model demonstrates good capability in analyzing

applicants’ competency profiles and providing personalized recommendations for academic
program selection. By accurately matching individual competencies with the specific needs of
each program, the system enhances decision-making accuracy in the admission process and
contributes to improved transparency and reduced human biases. The utilization of language
models and semantic similarity techniques facilitates the analysis of textual data and uncovers
meaningful relationships between applicants’ attributes and academic program requirements.

Conclusion: This study, by designing and evaluating a competency-based recommender system,

demonstrates that leveraging language models and similarity algorithms enhance the student
admission process, making it more data-driven, precise, and equitable. The model’s high
performance in semantic matching between applicant features and program requirements, along
with favorable predictive accuracy based on machine learning metrics, confirms the effectiveness
of the proposed approach. By reducing human error and increasing transparency, this model
provides an operational foundation for more targeted and merit-based admissions, serving as a
valuable decision-support tool for universities in future admissions.

Keywords: Recommender System, Natural Language Processing, Competency, Student Admission,
Process Optimization
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