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Abstract—This innovative practice full paper explores the use
of Al technologies in user story generation. With the emergence
of agile software development, generating comprehensive user
stories that capture all necessary functionalities and perspectives
has become crucial for software development. Every computing
program in the United States requires a semester- or year-long
senior capstone project, which requires student teams to gather
and document technical requirements. Effective user story gener-
ation is crucial for successfully implementing software projects.
However, user stories written in natural language can be prone to
inherent defects such as incompleteness and incorrectness, which
may creep in during the downstream development activities like
software designs, construction, and testing. One of the challenges
faced by software engineering educators is to teach students
how to elicit and document requirements, which serve as a
blueprint for software development. Advanced Al technologies
have increased the popularity of large language models (LLMs)
trained on large multimodal datasets. Therefore, utilizing LLM-
based techniques can assist educators in helping students discover
aspects of user stories that may have been overlooked or
missed during the manual analysis of requirements from various
stakeholders. The main goal of this research study is to investigate
the potential application of OpenAl techniques in software devel-
opment courses at two academic institutions to enhance software
design and development processes, aiming to improve innovation
and efficiency in team project-based educational settings. The
data used for the study constitute student teams generating user
stories by traditional methods (control) vs. student teams using
OpenAl agents (treatment) such as gpt-4-turbo for generating
user stories. The overarching research questions include: RQ-1)
What aspects of user stories generated using OpenAl prompt
engineering differ significantly from those generated using the
traditional method? RQ-2) Can the prompt engineering data
provide insights into the efficacy of the questions/prompts that
affect the quality and comprehensiveness of user stories created
by software development teams? Industry experts evaluated
the user stories created and analyzed how prompt engineering
affects the overall effectiveness and innovation of user story
creation, which provided guidelines for incorporating Al-driven
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approaches into software development practices. Overall, this
research seeks to contribute to the growing body of knowledge
on the application of AI in software engineering education,
specifically in user story generation. Investigating the use of Al
technologies in user story generation could further enhance the
usability of prompt engineering in agile software development
environments. We plan to expand the study to investigate the
long-term effects of prompt engineering on all phases of software
development.

Index Terms—Collaboration network, complex network anal-
ysis, structured collaboration network

I. INTRODUCTION

Al technology is designed to enhance human abilities and
increase efficiency rather than replace them. According to
a Harvard Business Review study of 1,500 companies, the
most significant performance improvements come from the
collaboration between humans and intelligent machines [2].
This collaboration can be particularly valuable in software
development, as it combines algorithmic intelligence with
human creativity in tasks related to software engineering, espe-
cially during requirements development. Software engineering
educators often struggle to teach students how to document
requirements, which serve as a blueprint for software devel-
opment. Agile software development has made generating con-
cise natural language descriptions of functionality, also known
as user stories, an essential task in requirements documenta-
tion [7]. Despite capturing all necessary functionalities and
perspectives, user stories can still be prone to inherent defects
(e.g., incompleteness, incorrectness) that may be introduced
during downstream development activities such as software
designs, construction, and testing [8].

In many computing programs nationwide, students must
complete a senior capstone project lasting either a semester or
a year. This project involves teamwork to gather and document



technical requirements, which are then implemented. There-
fore, effective user story generation practices are essential for
software projects, as they form the foundation for design,
development, and testing. We believe that using LLM-based
techniques can be beneficial in assisting pedagogy by helping
students uncover potential new user stories that may have been
overlooked or left out during manual analysis of requirements
gathering from various stakeholders.

The emergence of conversational Artificial Intelligence (AI)
technologies introduced by powered tools like Chat GPT-4
(Generative Pre-trained Transformers) [6], Codex (for code
generation)! [5], DALL-E (for image synthesis) [3], CLIP
(for vision-language tasks) [4], and Large Language Models
(LLM) have promised advancements and applications by cre-
ating new opportunities and challenges in various fields. Such
tools have increased productivity in banking, hospitality, and
information technology industries. Within the first five days
of its launch in November 2022, ChatGPT had gathered one
million users, which quickly soared to 100 million in just a few
months. Since then, ChatGPT has undergone several updates
and has become the fastest-growing service with a significant
impact, boasting over 180.5 million users worldwide as of
March 2024 [1]. Saka et al. present a chronological summary
of important milestones, opportunities, and challenges in de-
veloping and releasing GPT models and their evaluation for
deployment in the industry [10].

The primary objective of this research study is to explore
how OpenAl techniques and tools can be used in team-based
software development project-based courses at two academic
institutions. In the pilot study, the students working on team-
based capstone projects were asked to collect user stories
using traditional brainstorming methods with the stakeholders
(control group). Then the student teams fine-tune the collected
user stories using prompting techniques with OpenAl agents
(treatment) such as gpt-3.5-turbo( [12], [13], [14], gpt-3.5-
turbo-instruct( [15], [16]), and speech recognition software
whisper( [19], [18], [17]) OpenAl models. This primary ob-
jective leads to the following overarching research questions.

o RQ 1: What aspects of user stories generated using Ope-
nAl prompt engineering differ significantly from those
generated using the traditional method?

e RQ 2: Can the prompt engineering data provide insights
into the efficacy of the questions/prompts that affect the
quality and comprehensiveness of user stories created by
software development teams?

Experts from the software industry analyzed the user stories
created by student teams to study the impact of prompt
engineering on the effectiveness and innovation of user story
creation processes. They provided recommendations for in-
tegrating Al-driven approaches into software development
practices. The preliminary study indicated that implementing
prompt engineering methods can aid teams in discovering new
user stories and enhancing software quality.

The findings and conclusions of this research can offer
valuable insights into the effective use of prompt engineering
techniques for generating user stories. Furthermore, the results

can assist developers in creating accurate, complete, and error-
free user stories.

The rest of the paper is structured as follows. Section
Il provides an overview of requirements engineering and
demonstrates the role, challenges, and significance of Ope-
nAl tools in user story generation in software development.
Section III describes a study design that encourages students
to use OpenAl tools to generate complete and meaningful
user stories. Section IV presents the experimental results and
a detailed discussion of the findings. In Section V, we discuss
potential threats to validity, and in Section VI, we summarize
the findings and outline future research directions.

II. BACKGROUND

This section provides insights into the role of user stories
in Agile projects, the shortcomings of traditional user story
creation methods, the power of OpenAl GPT in NLP tasks,
and the role of GPTs in RE tasks.

A. User Story Generation for Agile Software Development

User stories play a crucial role in requirements engineering
(RE), and the principles and best practices for writing user
stories used in Agile software development methodologies like
Scrum and eXtreme Programming (XP) are widely applied in
software engineering [20]-[22]. Software development teams
can find it challenging to generate comprehensive user stories
that capture all necessary functionalities and perspectives.
This can result in incomplete or ineffective software designs,
impacting the project’s success.

B. OpenAl Generative Pre-trained Transformer Models

The rise of generative Al tools and Large Language Mod-
els (LLMs) like ChatGPT has sparked concerns about their
potential to overshadow human cognitive functions in various
tasks, attracting mass attention due to their accessibility [23].
While ChatGPT demonstrates proficiency in explaining com-
plex concepts such as statistics, its responses may contain
inaccuracies inherited from its training data, necessitating crit-
ical appraisal by educators [14]. Integrating LLMs such as the
GPT series in medical education holds promise for enhancing
student learning experiences. Yet, challenges, including bias,
plagiarism, and privacy, must be addressed through proper
guidelines and training [26]. Despite ChatGPT’s ability to
generate high-quality essays, linguistic disparities exist be-
tween Al-generated and human-written content [25]. Surveys
indicate that while students are familiar with Al tools, they are
not widely used for academic purposes, suggesting potential
untapped benefits [27]. Projects like ASSISTANT aim to ad-
vance Al tools for adaptive manufacturing, leveraging machine
learning to enhance digital twin models and generative design
processes [31]. Integrating Al into collaborative learning en-
deavors holds promise for revolutionizing STEM education,
offering inclusive and engaging learning environments [29].
A framework for integrating generative Al into project-based
learning emphasizes understanding algorithmic mechanisms,
identifying biases, and utilizing Al tools for effective problem-
solving. Prompt engineering emerges as a burgeoning field



focused on designing prompts to guide LLM outputs in various
tasks [23].

C. Role of Generative Pre-trained Transformers in Require-
ments Engineering

Requirements Engineering (RE) is a crucial software de-
velopment Phase involving elicitation, analysis, specification,
and validation of software requirements tasks. However, RE re-
mains challenging due to communication complexities, uncer-
tainty in the early stages, and inadequate automation support.
Large-language models (LLMs) have emerged as powerful
tools across various domains, including natural language pro-
cessing (NLP), program understanding, and code generation.
OpenAI’'s GPT models, such as GPT-4, lead the way in this
revolution by learning from vast amounts of text data and
exhibiting impressive capabilities in understanding context,
generating coherent text, and even assisting developers.

LLMs are promising tools for revolutionizing RE in soft-
ware development. Researchers explore these tools’ potential
for Agile development in various stages of RE. LLMs can
extract requirements from multiple sources and generate rele-
vant prompts to help developers capture essential requirements
efficiently. GPT models can analyze requirements documents,
identify inconsistencies, and suggest improvements. LLMs
can draft clear and concise requirements and validate them
by simulating scenarios, performing feasibility checks, and
identifying ambiguities. In addition, the authors include a
SWOT analysis of using LLMs for RE tasks and report
that while LLMs excel in natural language understanding,
context awareness, and creative text generation, they present
some challenges in fine-tuning, bias mitigation, and handling
domain-specific jargon. Therefore, while integrating LLMs
into software tools, human judgment can enhance productivity
[9].

LLMs gained attention after the GPT models like ChatGPT
were launched. A recent study shows that GPT models are
used in all project phases, with additional value in non-phase-
specific areas by leveraging zero-shot learning, few-shot learn-
ing, and chain-of-thoughts (COT) learning via prompt designs
or integration with existing systems. The findings revealed
the use of GPT models throughout the project lifecycle by
fine-tuning GPT models with structured data to improve the
performance of the models and leverage existing or external
databases (RAG) that these models have not accessed. The
challenges of leveraging GPT models are highlighted using
a use case prototype developed for materials selection and
optimization. The research evaluated the application of GPT
models in the Architecture, Engineering, and Construction
(AEC) industry, aiming to identify opportunities and limita-
tions using a case study. The prototype was tested in three
scenarios: zero-shot, few-shot with system prompting, and
edge case prompting scenarios [10].

Borg, the principal researcher at CodeScene AB, a company
that develops CodeScene (a next-generation code analysis
tool), along with the panelists in Feb 2024, predicted a massive
increase in NLP and LLMs in software engineering research

due to the rise in RE-oriented research papers. They also noted
that since requirements are typically expressed in natural lan-
guage, this trend will likely continue to advance engineering
in various ways. The enthusiasm for the new RE possibilities
in product development is attributed to the evolution of user
interaction with textual prompts. However, they point out that
education is a significant challenge for non-experts and novice
developers of LLM technology. Encouraging research on Al
engineering for LLM-based systems, including process adap-
tation, system design, requirements elicitation, and software
testing, are essential citeB24.

III. STUDY DESIGN

The proposed Al-based user story generation system em-
ploys an experimental design in which student participants in
two academic institutions are randomly assigned to different
groups. The research study emphasizes the importance of
user stories in agile software development and the role of
OpenAl techniques, such as prompt engineering and LLM,
in user story generation. It also emphasizes the need for
validation techniques, including user feedback surveys and
usability testing, to ensure the effectiveness of user stories
in meeting user needs and project goals. With this objective,
we design a framework for the experimental study as shown
in Fig. 1.

The students have been assigned Task 1 of developing
applications using traditional brainstorming methods (e.g.,
role-playing) that enable collaboration, creativity, and team-
work. However, limiting the focus on obvious user needs has
restricted the scope and creativity of applications, leading to
a lack of consideration for innovative features. Students often
struggle to generate creative solutions, resulting in mundane
user stories. Often, this method is time-consuming and may
not result in enough diverse user stories. To help students gen-
erate user stories more efficiently, we propose an automated
approach that employs Al-based tools like prompt engineering
platforms. To demonstrate the framework, we will use an
example throughout. The student team developed the following
user stories in a web application for a charity organization.

e Donation Process: ”As a donor, I want to easily make a
donation online so that I can support the charity’s cause
conveniently.”

e Volunteer Sign-Up: ”As a volunteer, I want to easily sign
up for volunteer opportunities so that I can contribute my
time and skills to the charity.”

e User Engagement: ”As a social media manager, I want
to easily share updates and stories about the charity so
that I can engage supporters and raise awareness.”

In Task 2, students used ChatGPT to improve user stories from
Task 1, enhancing the application’s usability and effectiveness
without using sophisticated prompt engineering. The refined
user story for the charity organization web application using
ChatGPT is as follows:

o User prompt: Refine the user stories generated for a
charity donation web application <Task 1 User stories
here>.
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Fig. 1. Automated User Story Generation Framework

¢ ChatGPT refinement:

— “Enhance the donation process by providing person-
alized suggestions based on the donor’s interests and
previous donation history.”

“Improve the volunteer sign-up process by offering
suggestions for volunteer opportunities based on the
volunteer’s skills and availability.”

“Enhance social media engagement by providing per-
sonalized content suggestions for social media posts
based on trending topics and supporter interests.”

Task 2 introduces some level of personalization, but current
systems cannot often tailor user experiences based on individ-
ual preferences and history. The user stories in both tasks focus
on static functionalities, but in today’s dynamic world, systems
need to be adaptive and responsive to changing user needs
and trends. Therefore, the proposed User Story Generation
tool overcomes the above problems by providing advanced
personalization by analyzing user behavior and preferences
to suggest tailored content and features. It can also automate
repetitive tasks, such as scheduling volunteer shifts or tracking
donations, to improve efficiency and reduce manual effort. The
LLM tool can analyze real-time data and trends to suggest
dynamic content updates, keeping the application relevant and
engaging. The user stories generated by the tool for the above
tasks are as follows.

e “As a donor, I want to receive personalized donation
suggestions based on my interests and previous donation
history so that I can make more informed and meaningful
contributions.”

¢ “As a volunteer, I want the volunteer sign-up process to
suggest opportunities based on my skills and availability
so that I can find relevant and fulfilling volunteer expe-
riences.”

e “As a social media manager, I want the social media
content suggestions to be personalized based on supporter

interests and trending topics so that I can effectively
engage supporters and raise awareness.”

Thus, the proposed LLM tool would significantly enhance
user stories by providing advanced personalization, automa-
tion, and dynamic content updates, addressing the gaps in
today’s practical world. Efficient validation techniques, such
as user feedback surveys, usability testing, and A/B testing,
can be used to justify the improvements in user stories and
validate the effectiveness of the LLM tool in enhancing user
experiences.

By incorporating these strategies, students can create a more
thorough and original set of user stories for their capstone
project. This will help them better comprehend users’ re-
quirements, improve their creativity and analytical thinking
abilities, and deliver a more significant final product for the
charitable organization.

A. Data Collection

The data used in this study consisted mainly of user stories
created by university students with prior knowledge of agile
processes. The user stories were collected from various sources
on the internet. A total of 43 students, organized into 19 teams
as part of a capstone software engineering course, participated
in the study.

The hand-crafted user stories serve as the study’s first task,
giving a baseline for what complete user stories should look
like. This allowed us to use OpenAI's ChatGPT-4 model and
create user stories so we could compare the generated user
stories to the quality hand-crafted ones. This analysis leads us
to task 2, which involves using prompt engineering to enhance
the generated user stories.

The third and final task of the study involves training an
LLM on quality user story data. This is done to give the
model a baseline for proper responses given a project summary
from the user. Our finished model can take varying project
summary lengths to create quality user stories while expanding



on the summaries to include certain specificity requirements,
potential stakeholders, and other important information for a
project. The third step of training the LLM model to optimize
further the user stories generated

IV. RESULTS AND DISCUSSION

Task 2 involved an activity Al-enhanced user story gener-
ation using ChatGPT across various applications. Each team
utilized its own user prompt to procure user stories generated
by ChatGPT tailored to their specific application needs, which
were subsequently submitted for evaluation. Following the
submission, we conducted a post-test student survey com-
prising a set of questions aimed at gauging the efficacy and
impact of this approach. We collected feedback from 18 teams,
each consisting of four members, spanning diverse application
domains.

In Task 2, students used ChatGPT to improve user stories
from Task 1, enhancing the application’s usability and effec-
tiveness without using sophisticated prompt engineering. The
refined user story for the charity organization web application
using ChatGPT is as follows: Prompt by ChatGPT: Design
a user story for a charity donation web application from the
perspective of a donor.

”As a donor, I want to easily contribute funds to a charitable
cause, So that I can support organizations making a positive
impact”. ”As a volunteer, I want to search for diverse volunteer
opportunities, so that I can find causes that align with my
skills and interests.” “As a volunteer, I want to easily register
on the platform, so that I can access and apply for volunteer
opportunities.” “As a volunteer, I want to manage my profile
and preferences, so that I can keep my information up-to-date
and receive relevant volunteer opportunities.” “As a volunteer,
I want to track the status of my volunteer applications, so that I
can stay informed about the progress of my contributions.” “As
a volunteer, I want to provide feedback on my volunteering
experiences, so that organizations can improve their volunteer
programs and better engage volunteers.” “As a user, [ want to
receive regular updates on the impact of my donations, so that
I can feel connected to the causes I support and understand
the difference my contributions make.”

It is apparent from the above user stories generated by tradi-
tional brainstorming methods might cover the basic functional-
ities and requirements of the charity donation web application,
such as browsing charitable causes, making donations, and
receiving confirmation. However, ChatGPT can help expand
upon these initial ideas by suggesting additional features
or enhancements that stakeholders may not have considered
initially. For example, it could suggest incorporating a feature
that allows donors to set up recurring donations or provide
personalized recommendations based on past donation history.

Using the examples given above, we utilize OpenAl and
prompt engineering to enhance these stories. We aim to
provide more detailed requirements and user stories based
on careful prompt creation to create more complete project
outlines that will need less revision once the project devel-
opment starts. After taking our examples and using OpenAl

to enhance the user stories, not only were the original stories
expanded upon, but the requirements and stakeholders were
also brought into scope. This closely followed our goal to
extend and enhance stories given to our model.

A. Analysis of Post-test Student Survey

The student survey was conducted to gather student feed-
back and identify areas for improvement. The post-test survey
used a Likert scale to assess students’ reflections on working
on team-based projects with the OpenAl tool Chat GPT.
Following are the prompts of the questions, observations, and
inferences of the student survey results presented in Fig. 2
addressing RQ 1 and RQ 2.

Through detailed analysis of the survey results and obser-
vation, we noted several significant improvements in student
learning outcomes.

(a) Improve students’ problem-solving skills: Most student
teams found that using Chat GPT to generate user stories
resulted in better solutions than traditional brainstorming
methods. Additionally, they felt that the accuracy of the
resulting user stories improved significantly when the correct
prompts were used. On the other hand, participants who
provided irrelevant prompts, especially those unfamiliar with
basic prompt engineering and its usage, obtained poor results.

(b) Prepare students for real-world software development
environments: While around 70% of students reported positive
results, indicating a beneficial impact on their preparedness
for real-world scenarios, we analyzed the reasons behind
the remaining 30% who provided negative feedback. For the
majority who reported positive outcomes, it suggests that the
experience of working with OpenAl tools for user story gener-
ation significantly contributed to their readiness for real-world
software development environments. These students likely
found the task helpful in honing their skills, gaining practi-
cal experience, and familiarizing themselves with tools and
techniques commonly used in industry settings. Their positive
feedback underscores the relevance and utility of incorporating
OpenAl tools into educational curricula to better align with
industry standards and expectations. On the other hand, the
feedback from the remaining 30% of students who expressed
negative sentiments was closely analyzed. Understanding their
perspectives and reasons for dissatisfaction is crucial for
identifying potential areas of improvement in implementing
OpenAl tools for user story generation. Possible factors con-
tributing to their negative feedback could include difficulties in
understanding or utilizing the tools effectively, challenges in
translating generated user stories into actionable development
tasks, or discrepancies between the generated stories and
their expectations or project requirements. In addressing these
concerns, educators and curriculum designers can implement
targeted interventions such as additional training sessions,
providing clearer guidelines or prompts for utilizing OpenAl
tools, and offering personalized support to students struggling
with the task. By addressing these challenges and optimizing
the user experience of working with OpenAl tools, educators
can strive to enhance the overall effectiveness and satisfaction
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(0-Very meffective to 5-Very effective)
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(f) Strategies of using ChatGPT enhanced the overall effectiveness of the project
(0-Strongly disagree to 5-Strongly agree)

Fig. 2. Survey Results after activity-2: Generating user stories with OpenAl tools improve problem-solving skills and preparedness for real-world environments

of students engaging in user story generation tasks, ultimately
better preparing them for real-world software development
environments.

(c) Quality and relevance of ChatGPT’s responses for user
story generation task: The analysis of Fig. ?? results provided
the following insights. We explored how students rated the
quality and relevance of ChatGPT’s responses when provided
with specific prompts. Out of the total students surveyed,
approximately 55.6% provided positive feedback, suggesting
satisfaction with the quality and relevance of ChatGPT’s
responses to the prompt input. Additionally, a notable subset
comprising 17% of the students rated ChatGPT’s responses
as top-tier, indicating exceptionally high levels of quality
and relevance in response to the provided prompts. However,
it’s important to note that a small proportion of students

expressed dissatisfaction with the relevance of ChatGPT’s
responses to the prompt input, as indicated by the mention of
“very few students” providing less relevant feedback. While
this constitutes a minority viewpoint within the sample, it
underscores the need for further investigation into the factors
influencing the perceived relevance of ChatGPT’s responses.
Possible considerations may include the clarity of prompts, the
specificity of task requirements, and the overall effectiveness
of communication between students and the Al tool. Overall,
the analysis suggests a predominantly positive assessment
of ChatGPT’s responses to prompt input for the user story
generation task, with most students expressing satisfaction
with the quality and relevance of the Al-generated content.
This underscores the potential of ChatGPT as a valuable
tool in facilitating user story generation processes, albeit with



some variability in perceived relevance that warrants further
exploration and refinement. (d) Enhance collaboration and
teamwork: Many student teams reported improved collabora-
tion and teamwork while using OpenAl tools, surpassing the
effectiveness of traditional brainstorming techniques. Firstly,
using OpenAl tools facilitated smoother communication and
idea exchange among team members. The user-friendly nature
of these tools allowed students to express their thoughts
more effectively, leading to a more cohesive and coordinated
team effort. Additionally, OpenAl tools provided students with
innovative solutions and perspectives, stimulating creativity
within the team. These collaborative efforts enabled them to
address challenges from various perspectives, develop more
robust and functional user stories, and learn more project
development strategies.

(e) Improve ability to craft prompts for useful ChatGPT re-
sponses: The survey results reveal a generally positive outlook
among students regarding their confidence in crafting prompts
that elicit useful responses from ChatGPT. Out of the 19
student teams surveyed, approximately 14 indicated a higher
confidence level, with 3 of them selecting the highest rating
of “extremely effective.” This indicates a strong belief among
these students in their ability to formulate prompts that yield
valuable responses from ChatGPT effectively. Additionally,
only one student provided a neutral response, suggesting a
relatively minor proportion of uncertainty or ambivalence re-
garding prompt crafting ability. Overall, most students exhibit
confidence in their proficiency to generate prompts conducive
to productive interactions with ChatGPT, reflecting a favorable
perception of their capabilities in leveraging this Al tool for
project-related tasks.

(f) Strategies used for prompting ChatGPT to improve the
overall effectiveness of the project: The results of the survey
indicate a predominantly positive perception among students
regarding the effectiveness of their strategies for using Chat-
GPT in enhancing software engineering projects. Out of the
19 teams surveyed, approximately 77% expressed a belief that
their strategies involving ChatGPT contributed to enhancing
the overall effectiveness of their projects, suggesting the value
of leveraging ChatGPT as a tool to augment their project
development processes. However, it’s notable that around
22.2% of students provided neutral responses, indicating a
degree of uncertainty regarding the impact of their ChatGPT
utilization strategies on project effectiveness. While this con-
stitutes a minority viewpoint within the sample, it highlights
the need for further exploration into the factors influencing stu-
dents’ perceptions of the effectiveness of ChatGPT integration
into project workflows. Possible considerations for addressing
this neutrality may include evaluating the students’ specific
prompts when utilizing ChatGPT, assessing the alignment
of these strategies with project objectives, and identifying
any challenges or barriers encountered during implementation.
Additionally, providing opportunities for students to share their
experiences and insights related to best prompting practices
and ChatGPT usage could facilitate a deeper understanding of
its potential benefits and limitations in the context of software

engineering projects.

The results will be valuable for refining the LLM program
and addressing experimental errors. The outcomes of this study
are expected to contribute to potential improvements in soft-
ware design and development processes, ultimately enhancing
innovation and efficiency in project-based educational settings.
Overall, this research seeks to contribute to the growing body
of knowledge on the application of artificial intelligence in
software engineering education, specifically in user story gen-
eration. Investigating the use of Al technologies in user story
generation could further enhance the effectiveness of prompt
engineering in agile software development environments. We
plan to expand the study to investigate the long-term effects
of prompt engineering on all phases of software development.

V. CONCLUSION AND FUTURE WORK

This research study investigated the potential application
of OpenAl techniques in software development courses at
two academic institutions. This exploration aims to enhance
software design and development processes, with the ulti-
mate goal of improving innovation and efficiency in team
project-based educational settings. The study utilizes data from
student teams, comparing those who generate user stories
using traditional methods (control group) with those who
use OpenAl agents (treatment group), such as gpt-4-turbo,
for generating user stories. The students created user stories
for software projects using traditional techniques and then
using OpenAl’s Chat GPT. The student reflections survey
demonstrates the significant outcomes in real-world settings
using OpenAl prompt engineering for user story generation.
The expert evaluation of user stories demonstrated the overall
effectiveness and innovation of user story creation, which
provided guidelines for incorporating Al-driven approaches
into software development practices. In summary, this study
contributes to potential improvements in software design and
development processes, ultimately enhancing innovation and
efficiency in project-based educational settings. Overall, this
research seeks to contribute to the growing body of knowl-
edge on the application of artificial intelligence in software
engineering education, specifically in user story generation.
Investigating the use of Al technologies in user story gen-
eration could further enhance the effectiveness of prompt
engineering in agile software development environments. Our
plan is to expand the study to investigate the long-term effects
of prompt engineering on all phases of software development
by proposing RQ 3: How can the results from RQ1 and
RQ?2 be used to train students in effectively generating user
stories using prompt engineering? Industry experts evaluated
the user stories created and analyzed how prompt engineering
affects the overall effectiveness and innovation of user story
creation, which provided guidelines for incorporating Al-
driven approaches into software development practices.
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