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ABSTRACT
Objective: The national entrance exam (Konkur) is designed with the aim of selecting
students for admission to universities and higher education institutions. This study
sought to identify and analyze the conceptual structure and latent abilities assessed in
this exam, which play a significant role in precise and fair selection.

Method: The research method was descriptive. From among the 554,860 candidates of
the 2021 national entrance exam for the experimental sciences group, a random sample
of 48,436 individuals was selected. Data were collected using the candidates' national
exam score reports. To analyze the data, statistical methods such as Principal
Component Analysis (PCA), Cluster Analysis, Multidimensional Scaling (MDS), and
Structural Equation Modeling (SEM) were utilized.

Results: The results indicated that the structure of the exam comprises three major
abilities: general subjects, specialized subjects, and English language as an independent
ability. The structural equation model also revealed that general abilities form the
foundation for the development of other dimensions, and the relationships among them
are statistically significant. English was identified as an independent domain.

Conclusions: The identified structure offers a coherent model of the abilities measured
in the exam, which can be utilized in question design, result interpretation, and
educational planning. The confirmation of the research's conceptual model provides a
theoretical and empirical foundation for a better understanding of the test's mechanisms.
Additionally, the research findings contribute to optimizing the selection process and
can be used to align assessment methods with educational objectives and the evolving
needs of society.
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ABILITIES MEASURED ...

Introduction

The lIranian national university entrance exam
(Konkur) is designed as a selection mechanism for
admitting students into higher education institutions.
This study aimed to identify and analyze the underlying
structure of abilities assessed in the science group of
the Konkur. Given its central role in shaping
educational trajectories and occupational opportunities,
a deeper understanding of the abilities targeted by this
exam is essential not only for accurate measurement
but also for promoting educational justice and
informing curriculum and test design.

Method

This research employed a descriptive-correlational
design. A random sample of 48,436 candidates from
the 2021 Konkur (1400 in the Iranian calendar) in the
experimental sciences track was analyzed, which is
about 10% of the community. The data were examined
using multivariate statistical methods, including
Principal Component Analysis (PCA), Cluster
Analysis, Multidimensional Scaling (MDS), and
Structural Equation Modeling (SEM). research design
(e.g., experiment, observational study)

Results

The findings obtained through PCA, MDS, and
cluster analysis consistently revealed a three-
dimensional structure in the national university
entrance exam for the experimental sciences group.
Although minor discrepancies were observed—
particularly in the placement of biology and geology—
the general pattern remained stable, and these
differences were not considered significant.

All three methods identified three main dimensions
of ability: general subjects (including Persian language
and literature, Arabic, and Islamic studies), specialized
science subjects (including mathematics, physics,
chemistry, biology, and geology), and a separate
dimension for English language. In PCA, biology
aligned with general subjects and geology formed an
independent dimension, whereas in cluster analysis and
MDS, the classification aligned more closely with the
conceptual model proposed in the introduction. Despite
minor inconsistencies, the overall findings support the
study’s hypothesis that the exam assesses abilities
across three domains—general, specialized, and
English language—under the broader concept of
academic achievement.

Conclusions

The identified structure provides a coherent
framework for understanding the abilities measured by
the exam. These insights offer practical implications
for question design, score interpretation, and test
preparation. By affirming the proposed conceptual
model, the study supplies theoretical and empirical
support for aligning assessment structures with
educational goals and societal needs. The results may
also inform the development of more targeted
academic advising, teacher training, and test
development. Future research could extend this
approach to other academic groups or incorporate
qualitative data to explore candidates’ and exam
designers’ perspectives.
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