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Abstract— This paper examines the impact of artificial
intelligence (AI) in education, with a specific focus on its
application in database courses. Utilizing ChatGPT, a language
model developed by OpenAl, we analyze how Al can be used to
enhance the teaching and learning of database design and
management. The study explores two use cases of ChatGPT: as an
assessment tool for students and as a tool for devising exercises.
Results indicate that ChatGPT has the potential to improve the
efficiency of education, personalize learning and improve decision-
making. The use of this kind of tools makes important to focus the
students evaluation on the student's ability to explain their work,
both in writing and in an oral setting, to demonstrate their
understanding of the material.
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1. INTRODUCTION

Recent advancements in Artificial Intelligence (Al) have led
to its integration in various aspects of our daily lives, including
education. Al in education aims to enhance human capabilities,
promote collaboration between humans and machines, and
support human rights and sustainable development.

Some examples of Al in education include: virtual learning
assistants, such as IBM's Watson Tutor, which can provide
personalized feedback and guidance to students [1], adaptive
learning platforms, like Knewton, which use Al algorithms to
adapt the learning experience to the individual needs of each
student [2], intelligent tutoring systems, like ALEKS, which
uses Al to assess students' knowledge and provide personalized
instruction [3], Al for Automated Essay Scoring (AES), which
uses Al to score student essays [4], Recommending or providing
personalised contents, which use Al to recommend or provide
contents tailored to the needs of each student [5], Performance
evaluation and assistance based on Al (StuDiAsE) for
engineering learners, which use Al to evaluate and assist
engineering learners in their performance [6], and predictive
analytics, which uses Al to analyse data about students and
predict their performance, allowing educators to intervene early
when students are at risk of falling behind [7]. ChatGPT is an
example of these advances in AI'. It is an Al-powered language
model developed by OpenAl, which is trained on a large corpus
of text (570GB updated till 2021) and can generate texts in

different languages with high accuracy [8]. It can provide
information and explain it in a realistic and effective manner.

In this article, we aim to analyse how the use of Al impacts
the database subject in computer science and multimedia
degrees with special focus on the learning and assessment
processes of students

II. DATABASES SUBJECT

The primary objective of the database course is to provide
students with a comprehensive understanding of database
concepts and technologies. This includes the process developing
databases through designing conceptual models and
implementing them using SQL language.

The course is designed to foster active learning, where
students take a leading role in their own education. The teaching
methodology is interactive and participatory, with lectures
supplemented by hands-on exercises and activities in class, as
well as guided projects led by the course instructors. The course
also includes continuous evaluation exercises, where students
are given the opportunity to practice their skills. These
assessments are designed to evaluate the students' ability to
design conceptual and relational models, create SQL queries,
and explain their work. The professors review and evaluate the
quality of the conceptual models (drawings) and SQL queries
(code) as well as the explanations provided by the students to
describe their work.

With the aim of studying the impact of the use of ChatGPT
by the students, we have used ChatGPT for two use cases: to
carry out the assessments as students and to devise exercises as
the one we currently have in the course.

III. USE CASES AND RESULTS

We have used ChatGPT in three use cases: the first two to
solve real continuous assessments and the last one to devise SQL
exercises.

A. Conceptual and relational model exercise

To design the conceptual model, we utilized the capabilities
of ChatGPT by inputting the requirements into the interface. The
output provided by the model was a list of entities with their
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respective attributes. We then asked for relationships between
the entities, and ChatGPT provided explanations on the type of
relationships and their cardinalities. Then, we queried for
primary keys and ChatGPT provided suggestions for suitable
primary keys for the entities. Lastly, we ask ChatGPT to
transform the conceptual model into a relational model. The
answer was a list of tables and columns with primary and foreign
key suggestions. In order to evaluate the output of ChatGPT, we
focused on the quality of the conceptual and relational models.
We acknowledged that ChatGPT is not able to provide a graphic
diagram, thus we evaluated the textual answer of ChatGPT as if
it were a diagram.

The conceptual model was graded with a score of 4,5 out of
10 and the relational model was graded with a score of 3. The
main errors identified in the output of ChatGPT were related to
not generalizing entities, errors in relationship cardinalities, and
attributes not being included in the correct entities or relations.
These are common errors made by students as well.

B. SQL queries exercise

This kind of exercises students has to solve around 10
questions on the same relational model. In this case, we prompt
ChatGPT with the textual requirements: relational model in
schema mode and the query (e.g., Select the users with most
comments. In case of a tie, sort by the username). We conducted
tests with two levels of difficulty to evaluate the performance of
ChatGPT in answering SQL queries. For the basic SQL queries,
ChatGPT's answers were almost perfect, and the queries ran
successfully giving the expected results. However, for the more
difficult exercise, the answers were not so good. We had to
provide multiple corrections to ChatGPT in order to arrive at
partially correct answers. Those corrections required strong
SQL knowledge.

The basic exercise was graded with an 8 out of 10 and the
advanced exercise with a 2.5 out of 10. The main errors
identified in the output of ChatGPT were related to a poor
interpretation of the relational model and the statement,
particularly when the statement was ambiguous or confusing.
This kind of statements are intended to challenge students with
requirements that may be encountered in real-world scenarios.

C. Devising SQL exercises

In this use case, we employed ChatGPT to generate SQL
query-based exercises based on a relational model provided by
us. The output provided by ChatGPT was a statement and a SQL
query, which with some minor manual modifications, ran
successfully on our database. We were also able to prompt
ChatGPT to generate additional queries, providing different
exercises for the students. However, a limitation of this approach
is the design of the exercises. Sometimes, a specific type of
query is needed (e.g., the use of LEFT JOINs with the right table
columns equal to null) and it can be challenging to ask ChatGPT
to generate such queries. To overcome this limitation, we
provided examples of the specific types of queries we needed
and trained ChatGPT to generate new exercises. In this way, we
were able to create a diverse set of exercises that are suitable for
the students.

CONCLUSIONS

The use of ChatGPT as a tool to assist students in their
learning process has the potential to be highly beneficial. The
tool can be used to generate summaries, abstracts, and provide
suggestions for grammar and sentence structure to help students
communicate their knowledge effectively.

However, it is important to note that ChatGPT is not a magic
solution that will help students cheat. In order to fully benefit
from the tool, students need to have a solid understanding of the
course material and be able to critically evaluate the answers
provided by ChatGPT. The tool should be viewed as a way to
enhance the students' learning experience by providing them
with an efficient and effective tool to improve their
communication and writing. The use of ChatGPT will not
replace the need for students to master the course material but
will help them to communicate and apply their knowledge in a
more effective way.

We recognize that ChatGPT can be a useful tool for
searching and organizing information, but it should be used with
caution and scrutiny as we cannot ensure the quality of the
source information it queries, and it does not disclose its sources.

This kind of tools might turn the evaluation processes to
focus on the student's ability to explain their work, both in
writing and in an oral setting, regardless of whether or not they
used ChatGPT to assist them in their work. The emphasis should
be on how well the student can explain their thought process, the
logic behind their code, and their understanding of the problem-
solving approach taken. This approach to evaluation will ensure
that students are not simply relying on the output of ChatGPT
and will encourage them to take an active role in their own
learning process.
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