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Abstract

Higher education institutions increasingly rely on data-driven methods to under-
stand student progress, identify bottlenecks, and support evidence-based curricu-
lum development. Process mining [1] offers a powerful framework for analyzing stu-
dent pathways by transforming administrative records into event logs and compar-
ing actual study trajectories with the intended curriculum structure. This extended
abstract outlines a methodological framework for applying conformance checking
techniques [2], [3] to evaluate how closely students follow the recommended study
plan and to identify systematic deviations that may indicate curricular misalign-
ment or structural challenges.

Introduction

Universities typically define a recommended curriculum that specifies the ideal
sequence and timing of courses. In practice, however, students often diverge from
this plan due to prerequisite issues, scheduling conflicts, academic difficulties, or
personal circumstances. Understanding these deviations is essential for improving
program design, supporting at-risk students, and enhancing institutional decision-
making.

Process mining provides tools for modeling real student behavior and comparing
it with the normative process. While previous studies have applied process mining
in educational contexts [6], [4], there is still a need for systematic, reproducible
methods that integrate high-quality event log construction with alignment-based
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conformance checking. This research aims to address this gap by developing a
transparent and interpretable framework tailored to higher-education data.

Research Objectives

The study focuses on the following objectives:

e to construct a clean, PM4Py-compatible event log representing student life-
cycle data,

o to formalize the official curriculum as a reference process model suitable for
conformance checking,

e to apply alignment-based techniques to compare actual student trajectories
with the normative model,

o to identify and categorize typical deviation patterns (e.g., delays, course re-
ordering, repeated attempts),

e to explore how these deviations can support curriculum refinement and stu-
dent success initiatives.

Methodology

The research begins with the development of a reproducible event log pipeline that
transforms raw academic records into structured traces. Each trace represents
a student’s progression through courses, enriched with timestamps, course codes,
and status information. Special attention is given to preserving temporal order,
handling repeated enrollments, and encoding grade or completion status using a
consistent semantic hierarchy.

The official curriculum is modeled as a process structure [5] that captures rec-
ommended semester-level sequencing and prerequisite relationships. Using PM4Py,
alignment-based conformance checking is applied to quantify the fitness of each
student’s trajectory and to detect deviations at the activity level. Deviation types
are categorized to reveal recurring behavioral patterns, such as early or late course
completion, prerequisite violations, or atypical course combinations.

The analysis is complemented by descriptive statistics and visualization tech-
niques to highlight program-level trends and potential structural issues in the cur-
riculum.

Expected Outcomes

The expected outcome of this research is a methodological contribution that demon-
strates how educational process mining can be used to evaluate the alignment be-
tween actual student behavior and the intended curriculum. The study aims to:
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e provide a transparent and reproducible framework for constructing educa-
tional event logs,

e identify common deviation patterns that may signal curricular bottlenecks or
structural inconsistencies,

e support data-informed curriculum development and academic advising,

e contribute to the broader adoption of process mining techniques in higher-
education analytics.
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