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Abstract

Using ChatGPT (Chat Generative Pre-trained Transformer) to support the tedious work
of creating programming exercises seems obvious and helpful. This paper explains in
detail the experience of working with the the artificial teaching assistant ChatGPT. The
usage for the creation of lab assignments for a bachelor and a master level course is
described, followed by the evaluation of the powerful yet not flawless tool for this specific
use case. The article details a workflow that shows the steps for creating content and the
necessity of feedback loops through the expertise and competence of the teachers. This
article provides insights into the advantages, disadvantages and risks and possibilities
that occur when working with this technology.

Keywords: Al;computer science; teaching experience, STEM education.

1. Introduction

ChatGPT (Chat Generative Pre-trained Transformer) has turned the usage of artificial intel-
ligence systems upside down since November 2022 when it was published in version 3.5 by
OpenAl (Roose, 2023). It enables anybody to use a Large Language Model (LLM) with natural
language requests and receive structured text, source code, summaries or solutions to all kinds
of queries (OpenAl, 2022). LLMs are part of the lives of students and teachers nowadays and
they offer a chance for more efficient work but also require working with the students to teach
them to assess the output and gain hands-on experience on the advantages and disadvantages
that the models offer. The critical points need to be examined and students need to be made
aware of the risks, chances and possibilities of these models (Domenech, 2023).

Kasneci et al. (2023) discuss in detail in which domains ChatGPT can be helpful for teachers
and lecturers: planning of courses, support while/in learning a new (programming) language or
in the evaluation and assessment of teaching material as well as the creation of multiple choice
questions. They also mention that the development of personalized course materials are a
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common use case for teachers. Despite the positive effects of reducing the work load of teachers
for preparation of course materials or generating feedback reports to students (Mosaiyebzadeh
et al, 2023), the use of ChatGPT also provides risks for teachers and learners. It is obvious, that
copyright issues may cause troubles as ChatGPT does not reveal its references and even worse
hallucinates output and references (Zuccon et al., 2023). Major implications can arise as
ChatGPT's generated output might be biased and foster inappropriate stereotypes or lead to
unfairness with respect to ethnic minorites (Kasneci et. al, 2023). According to Denny et al.
(2024) generated programming solutions might also show bad programming habits and contain
security flaws.

On the other hand, Students can use LLMSs as never-tiring assistants for research assignments,
receive support for the structuring and summary of texts and get help in assessing a problem
from different view points (Kasneci et al., 2023). To get more insights into the advantages,
disadvantages and risks and possibilities that occur when working with this promising
technology, we performed a case study about the usage of ChatGPT as a teacher assistant in the
bachelor degree programme Applied Computer Science and Communication Technology and
master degree Computer Aided Engineering at the University of Bundeswehr Munich during
lecture periods spring and fall/autumn 2023. ChatGPT was used for the creation of computer
science lab exercises including sample solutions. The following sections detail the intention of
the usage of ChatGPT, present the prompts and results and evaluate the actual benefit. By
example it illustrates how ChatGPT can help teachers and students but also how its output needs
to be carefully processed and evaluated before presenting it to students.

2. Usage of ChatGPT

2.1. Intent

Computer Science education usually includes programming exercises. These vary according to
the courses content and teaching goals. There are usually programming classes, teaching
algorithms, data structures and often the specifics of a particular language such as C/C++,
Python or Java. There are also subjects such as Internet of Things (1oT) or Robotics and Sensors
which often times convey a large variety of topics such as sensors, communication stacks or the
principles of object detection in a robot (ACM and IEEE, 2020). These subjects usually contain
labs with assignments that also include programming tasks. The large variety of frameworks,
programming languages and last but not least hardware that runs the programs makes it
challenging to keep up with the developments while providing the students with a broad over-
view of available technologies and teaching methods and not only technology stacks. The usage
of ChatGPT appears to be a promising help in creating up-to-date exercises and solutions.
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2.2. Example 1 — Lab for 10T Course — Undergraduate Level

For the class Internet of Things in a bachelor level computer science course, a lab to learn about
the REST API (Representational State Transfer Application Programming Interface) in the
programming language Python was created with the help of ChatGPT. REST APIs are widely
used for example to request and process information from interfaces over the internet.

The method to work with ChatGPT was as follows:

1. Tell ChatGPT: “You are a professor. Create a lab for a computer science course to
show the usage of a REST API in Python.”

2. Request: “Create a sample solution for this lab. «

3. Optional: Create a formated output for the lab assignment description, e.g. a LaTeX,
HTML or markup document.

Output of the first step: The specific task was the to create a small program to request weather
information such as temperature and humidity for a given location and print this information.
The output was structured into different subtasks including how to hand in the assignment.

For the second step ChatGPT’s output included the advice to read the APl documentation of the
chosen REST APl OpenWeatherMap (OpenWeather, 2024) which is freely available as well as
sample code snippets that worked and gave a solution for request the temperature of a given
location.

response=requests.get (f"http://api.openweathermap.org/data/2.5/
weather?q={city}&appid={api_ key}")

The temperature in the sample solution was in Kelvin and the code snippet included a simple
calculation to achieve the conversion.

# convert from Kelvin to Celsius
temperature = data["main"] ["temp"] - 273.15

However, ChatGPT didn’t follow its own advice to read the API carefully. The OpenWeather-
Map API includes a switch to use metric units which results in the temperature being in Celsius
and makes the previous calculation unnecessary.

url=f"http://api.openweathermap.org/data/2.5/weather?g={city}
&appid={api key}é&units=metric&lang=en"

The use of ChatGPT for the creation of a lab and a sample solution seems easy enough and
produces output that compiles without errors, but at the same time, the sample solution doesn’t
live up to ChatGPT’s own standards. It doesn’t use the possibilities that the Open Weather Map
API offers, but instead “hallucinates” an unnecessary calculation. This doesn’t actually teach
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the students well. The authors used the output to adapt the assignment and discuss with students
about the correct usage of the APl and make them aware of possible mistakes.

2.3. Example 2 —Application for Robotics and Sensors Course — Graduate Level

After an initially positive experience with ChatGPT as a learning tool assistant, it was used for
lesson planning and lab creation in a graduate level course for Robaotics and Sensor Systems. It
is important and creates more in-depth output to give ChatGPT context such as the role of the
prompting person (professor) or the audience of desired output (graduate level students of com-
puter science). For the course Robotics and Sensors — a master level class — the teaching goals
included gaining knowledge about object detection in general. Classes of detected object can
include cars or pedestrians as in driver assistant system applications or faces and gestures.
Naturally hands-on experience leads to more in-depth knowledge. Similar to the 10T domain,
the topic of robotics and sensors includes a wide range of hardware, software and a large variety
of software frameworks and libraries. For a teacher it can be very time consuming to keep up
with the toolchains. In this master class it was decided to specifically study and apply the
recognition of faces and gestures. To achieve this, two different libraries — OpenCV (OpenCV,
2024) and Mediapipe (Mediapipe, 2024) were chosen by the teacher. Both libraries are very
popular and include hundreds of functions which are well documented. ChatGPT was used to
create several labs on different levels — an introduction lab to get aquainted with the object
detection and computer vision library OpenCV, an advanced lab to learn about filters to track a
specific point in a detected face with the same library. For the third lab, ChatGPT was initially
prompted to provide information and guidance on the specific topic of gesture recognition.
ChatGPTs output included naming different application areas such as gesture recognition, sign
language interpretation, virtual reality applications to immersively control hand or finger move—
ments, medical applications or usage in automotive applications. Its response also included the
potential of the technology such as the support of people with special needs. To practically
explore gesture recognition the Mediapipe framework was used which includes a large amount
of functions amongst them methods to recognize hands, fingers and finally gestures such as the
victory sign. The output of the lab assignments by ChatGPT included the requirements for
installing the programming language and respective packages, the assignments and a sample
solution — the authors added teaching goals, references to APIs and specific classifier files and
an adapted sample solution.

It can be noted that ChatGPTs output was more promising the more specific the prompts were
and the more context they contained. As in the previous example ChatGPT proved to be a
helpful assistant with structured output even in the desired format (LaTeX) for the lab assign-
ments. It supported the teacher and enabled the usage of more frameworks. As a result an
exploration of a wider range of practical applications was easier to prepare and to include in the
lessons. However, ChatGPT didn’t include any valid references (compare e.g. Zuccon et al.,

1274



Using ChatGPT for Creating Computer Science Exercises - a case study from the real world

2023) such as web pages for further reading or links to APl documenation. The code that
ChatGPT produced compiled and was correct. The authors assume that this is caused by the
popularity of the chosen libraries and their assumingly big share in ChatGPT’s training data.
Generating the correct code, was an iterative process. Because the author had used the libraries
quite extensively before a quality assessment of ChatGPTs output was possible.

2.4. Established Workflow

Figure 1 shows the workflow that was developed and used for the specific use case of computer
science labs described above in section 2.2. and 2.3. At first, an idea for the lab is “discussed”
with ChatGPT. Secondly, the sample solution for the lab is generated by ChatGPT and tested
and validated by the teacher. Thirdly, a lab assignment document is generated in the desired
output format. The fourth step includes a refinement adding references and teaching goals to the
ouput. The first two steps require an iterative feedback loop led by the teacher to mitigate
hallucination effects from ChatGPT. The teacher must be familiar with the libraries used in
ChatGPT’s output and needs to be competent enough to assess the quality of the generated
source code.

3. Evaluation

Our experience with using ChatGPT confirms the findings of Kasneci et al., 2023, that in
general, LLMs can provide teachers with output that can support lesson planning. In our case it
enables a more diverse usage of libraries and frameworks for lab assignments. The output is
structured and well formulated, its generation saves time and enriches the lessons. However,
ChatGPT has no concept of right or wrong, there might be copyright issues and the data from
LLMs can be biased due to unfair training data. Another risk of using LLMs for lesson pre-
paration is that the output can be shallow. More alarming risks include that ChatGPTs output
can be plain false and/or include incorrect parts, also known as “hallucinating”. This can lead to
a false sense of security and thus to superficial learning and a false confidence on the side of the
students (Denny et al., 2024). When using LLMs in the classroom their advantages, dis-
advantages and the above mentioned risks need to be conveyed clearly to the students.
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Figure 1. From an idea to a lab assignment - workflow for the lab generation with ChatGPT

4. Conclusion and Outlook

The authors used ChatGPT to create one new lab assignment on bachelor level and three new
labs on master level. The labs include the actual assignment description in a directly usable
output format (LaTeX), a sample solution in Python and additional teaching materials.
Confirming the experience of others, ChatGPT proves to be a powerful yet not flawless tool. It
can enrich lessons, bring more variety and be helpful to the teacher in the tedious tasks to create
lab assignments. It is essential to critically assess ChatGPT’s output and have sufficient
experience and background know-how in the relevant topic. This is necessary to be able to foster
and convey the critical thinking regarding this tool and its output to the students. Students
benefit on various levels and teachers also need to stay up to date and validate output and
enhance their own knowledge. Neither teachers nor students shall rely too much on the model.
The Golden Rule of Usage for LLM Models shall be applied: “Don’t use the output of an LLM
if you cannot verify its correctness.” (Markgraf, 2023)

In the future it will remain a challenge to find the balance of necessary study work to shape the
ability in a certain domain like software development and therefore also the ability to critically
assess output of LLM models and the use of tools like LLM models to enable broader views,
easier access and adapted learning.
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