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This project aims at extending previous research on Question Difficulty Es-
timation from Text and, more broadly, on the evaluation of learning and as-
sessment content [4, 6]. More specifically, it has the objective of developing
a framework that leverages Natural Language Processing (NLP) techniques to
assess newly created exams and questions, and to evaluate the relevance of such
questions to a given learning path (e.g., the content of the lectures that students
attend before taking the exam). This framework has potential applications in
both traditional and non-traditional settings, and in both high-stakes and low-
stakes contexts, by providing professors, educators, and exam curators with an
additional evaluation of the assessment items before using them to score stu-
dents. Depending on the specific application scenario, the framework could be
used to automatically filter out potentially problematic items (e.g. in low-stakes
settings) or to flag them for further human inspection.

Question Difficulty Estimation from Text (QDET), and question evaluation
from text in general, are research areas that have gained increased interest in
recent years, primarily following the advent of the Transformer architecture in
2018 and more recently of Large Language Models — [10, 9, 7, 11, 17], inter alia.
Their ultimate goal is to overcome (or at least reduce) the need for pretesting
exam items [8]: indeed, before being used to assess students, new items need to
be evaluated for validity and quality, which is traditionally done by deploying
them in exams and studying the response patterns of students. Although this
leads to accurate question validation, it is very time-consuming, expensive, and
cannot be done in all educational contexts (e.g., in traditional on-site settings
with small student cohorts). QDET aims at overcoming this by developing
approaches to automatically predict question difficulty from text using NLP,
either by training supervised models to predict difficulty from text [4, 2], or by
using (large) language models to simulate student responses [14, 12, 3]. QDET
is the most popular task in the content evaluation community, but previous
literature also explored techniques to evaluate distractors [1, 5, 16], learning
paths [15, 13], and other aspects of educational content.

Crucially, the majority of previous research has focused on exam items only,
without taking into consideration their relationship with the associated courses
or lectures. Conversely, in this project, we will work towards filling the gap, by



evaluating questions and assessment items in relation to course content. This
project will use an ensemble of traditional machine learning and Information
Retrieval (IR) techniques, as well as more recent semantic embeddings and neu-
ral networks (including LLMs, prioritising open-weight models), to reach its
primary objective: the development of a prototypical framework (implemented
in Python) to evaluate exam items and their relevance to the related learning
content. This framework will be structured to receive as input the content (lec-
tures, exam questions, and possibly additional material) and provide an inter-
pretable (and explainable) report about their validity, relevance, and difficulty.
Once validated, such system has the potential to enable scalable, data-driven
evaluation of exam quality and alignment with learning objectives: it will pro-
vide human experts with an additional quality control of assessment items, thus
further supporting the development of fair and safe educational assessment.
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