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Abstract: ChatGPT is a powerful tool that assists software engineers in identifying and rectifying errors in code. One of its primary
advantages is its ability to engage in natural language conversation with humans, which allows it to collaborate more closely with
engineers in improving and optimizing the code. However, despite its potential advantages, software developers do not always utilize
ChatGPT as a tool for bug fixing. In this study, we aim to examine the factors that influence the adoption of ChatGPT for bug fixing
among professional software developers, based on the Unified Theory of Acceptance and Use of Technology (UTAUT) theory. To
accomplish this, we conducted 50 semi-structured interviews with professional software developers and other stakeholders. Our findings
indicate that the performance expectancy and effort expectancy of professional software developers, as well as social influence, facilitating
conditions, data security, and trust are the key factors of adoption. These findings suggest that understanding these factors can be critical
in promoting the adoption and use of ChatGPT in the software development industry.
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1. Introduction

Debugging is a common, yet time-consuming and challenging
aspect of the software engineering process [1]. It is widely
accepted that the debugging process is usually imperfect and
that the impact of imperfect debugging on software
development costs is significant, which in turn may affect the
optimal software release time or operating budget [2]. One of
the main issues in software development is the cost problem.
It is well-known that the development of a software system
can be very time-consuming and expensive. For example, the
cost of debugging, testing, and verification is estimated to
account for 50-75 percent of the total budget of software
development projects amounting to more than 10 billion
dollars annually [3]. Complex software usually contains
undiscovered bugs in its source code. The later these bugs are
discovered, the more severe and extensive their consequences
can be. Uncorrected bugs in software can lead to failures of
essential systems, which can result in high economic costs.
However, the process of finding and fixing bugs in software
requires significant skills, knowledge, and resources. This has
led researchers to explore ways to help developers fix bugs
more efficiently.

Open Artificial Intelligence (Al) released an Al chat tool
called ChatGPT in late November 2022. ChatGPT has quickly
gained popularity on the internet. This chatbot is built on top
of OpenAl's language model [4] and allows users to
communicate with the Al through prompt-based
conversations. Users can ask questions to the bot, and
ChatGPT will respond with pertinent and persuasive topics
and responses.

ChatGPT's unique ability to communicate with humans makes
it a valuable tool for assisting software engineers in
identifying and fixing errors in computer code. With advanced
NLP capabilities, ChatGPT can understand the intent behind
the code and identify potential errors based on the language
used. Additionally, its large-scale training on text data enables
it to suggest fixes to the code, thus reducing time and effort
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[5].

Due to the nature of the interaction mode between ChatGPT
and users, our focus of bug fixing is on a specific scenario
where users can input error messages and existing code, and
then ask ChatGPT for suggestions on how to fix the errors. To
illustrate this scenario, Figure 1 presents a simple example of
ChatGPT assisting with bug fixing by providing suggestions
based on an error message and corresponding code.

Traditionally, developers may need to search for similar issues
that have been previously encountered and resolved by other
developers. This allows for a quick and efficient resolution of
the bug without having to spend time and resources trying to
troubleshoot the issue from scratch. However, the answers
may not always be tailored to the user's specific issue. With
ChatGPT's ability to provide personalized and contextualized
assistance, it can be a faster and more efficient way to get the
job done than searching through complex and often lengthy
answers.

Moreover, recent research by Sobania et al. [6] has
demonstrated that ChatGPT can effectively fix code better
than existing programs. The error repair performance of
ChatGPT is competitive with the common deep learning
methods, such as CoCoNut and Codex, and significantly
outperforms the reported results of standard program repair
methods. In contrast to previous approaches, ChatGPT
provides a dialogue system through which further information
can be input, for example, the expected output of a given input
or observed error information. In fact, by providing ChatGPT
with such hints, its success rate can be further improved,
fixing 31 out of 40 errors, exceeding the state-of-the-art.

Despite ChatGPT's competitive performance among already
existing debugging software, we found that ChatGPT is not
very commonly adopted by software developers for bug
fixing. Therefore, we focus on whether ChatGPT would be
adopted by professional developers and the factors that would
influence its adoption.
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Our objective is to study the utilization of ChatGPT among
professional developers. For the purposes of our study, we
define professional developers as individuals who are 18 years
of age or older, employed in a software development-related
job, and have written code as part of their professional
activities. To gather various perspectives on the use of
ChatGPT, we will also recruit other stakeholders such as
project managers and security engineers as participants.

In this paper, we examine the adoption of ChatGPT for bug
fixing by studying the factors that affect the adoption of
ChatGPT. Our study is based on the Unified Theory of
Acceptance and Use of Technology (UTAUT) [7], which
offers a theoretical framework for comprehending the factors
that shape people's acceptance and utilization of novel
technology.

The main contribution of this paper is a qualitative analysis of
the factors that influence the adoption of ChatGPT for bug
fixing and how these factors interact with each other. Our
study is based on interviews with 50 professional software
developers and other stakeholders that may affect the adoption
of ChatGPT such as project managers, quality assurance
engineers, and security engineers. The results of the study can
help developers of ChatGPT to improve the technology, and
can also provide researchers with insights into additional
potential factors that may affect its adoption.

Here, we set out to explore the following research questions:

e Will professional developers adopt ChatGPT, a new
technology, for bug fixing?

e What are the factors that influence professional
developers' decisions to adopt or reject ChatGPT for bug
fixing?

n myStr = "ChatGPT"
num=4
print(myStr + num + myStr)
Why does this code give me TypeError: can only concatenate str (not "int") to str

The code is giving a TypeError because you are trying to concatenate a string with an

integer, which is not allowed in Python.

Inthe statement “myStz + num + myStz", ‘myStz" is astring, but “num" is an integer. The
*+ operator is used to concatenate two strings in Python, but it cannot be used to

concatenate a string with an integer.

To fix the error, you need to convert the integer “num" to a string before concatenating it with

the other two strings. You can do this using the “stx ()" function as follows:

makefile

myStr =

num = 4
print(myStr + str(num) + myStr)

This will convert the integer “num" to a string, and then concatenate it with the other two

Figure 1: Simple example of bug fixing using ChatGPT.
2. Related work

Our research draws upon established social science theories of
adoption and applies them to the context of software
engineering. In this section, we provide a review of existing
studies on the adoption of software engineering technology,
as well as an introduction of the grounded theory that
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underpins our own research.
2.1 Adoption of Software Engineering Technologies

As new technologies continue to emerge, researchers have
become increasingly interested in understanding how these
innovations can be adopted by individuals and organizations.
In the field of software engineering, the adoption of new
technologies is of particular importance, as it can significantly
affect a team's ability to develop software efficiently and
effectively.

Understanding the factors that influence the adoption of new
technologies in software engineering is a critical area of
research. Dybaa et al. [8] conducted a systematic review of
existing research on the adoption of agile development as a
software engineering methodology. Their study aimed to
provide a comprehensive overview of the benefits and
limitations of agile methods, as well as the strength of
evidence supporting their use in software development.
Kochhar et al. [9] examined a large number of non-trivial
software projects and investigated the relationship between
test cases and various project development characteristics, in
order to gain a better understanding of the adoption of
software testing in open-source projects. Narrowing down to
specific software, Awa et al. [10] focused on identifying the
critical adoption factors of Enterprise Resource Planning
(ERP) software. To explore the adoption factors, they
conducted a survey and determined that technological,
organizational, and environmental exogenous factors were
significant determinants of adoption.

To develop a more coherent understanding of adoption
factors, researchers have increasingly begun to incorporate
established social science theories into their studies. By
framing their research in this way, they are able to provide a
stronger theoretical foundation for their findings and leverage
existing theories to bolster their conclusions.

One example of an established social science theory that has
been applied to the field of software engineering is the
diffusion of innovations (DOI) [11]. This theory has been used
to inspire studies on the adoption of software engineering
technologies. For example, Xiao et al. [12] conducted a study
based on the DOI theory, which aimed to investigate the
impact of social factors on the adoption of security tools
within software development companies. Similarly, Lambda
et al. [13] utilized the DOI theory to form hypotheses on the
factors that influence the adoption of automation tools in
open-source communities and analyzed a large longitudinal
dataset to verify their hypotheses.

In addition to the DOI theory, the Technology Acceptance
Model (TAM) is also widely used in studies of technology
adoption. According to TAM, perceived usefulness and
perceived ease of use are two key factors that influence
individuals' acceptance of a technology. An example of
applying TAM to software engineering practices is the study
conducted by Wallance and Sheetz [14]. Specifically, their
study focused on the adoption of software measures for
project management and software process improvement. By
examining the perceived usefulness and perceived ease of use
of these measures, the study provided guidance for software
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engineers in selecting the most suitable software measures.
2.2 Unified Theory of Acceptance and Use of Technology

In our study, we aim to investigate the factors that affect the
adoption of ChatGPT for bug fixing among professional
developers. In order to ensure that our study is comprehensive
and well-founded, we have chosen to use an established theory,
the Unified Theory of Acceptance and Use of Technology
(UTAUT) [7], to guide our investigation.

The UTAUT framework has been widely used to explain the
adoption of new technologies within organizations. It
synthesizes elements from eight prominent models to provide
insights into the factors that affect the adoption of new
technologies, including theory of reasoned action (TRA) [15],
TAM, motivation model (MM) [16], theory of planned
behavior (TPB) [17], combined TAM and TPB (C-TAM-TPB)
[18], model of PC utilization (MPCU) [19], DOI, and social
cognitive theory (SCT) [20]. Therefore, we choose UTAUT
as the theoretical foundation for our study, as it can provide a
more comprehensive understanding of the factors that may
influence the adoption of ChatGPT for bug fixing.

The UTAUT theory identified four core determinants that
affect the acceptance and usage of technology: performance
expectancy, effort expectancy, social influence, and
facilitating conditions. Performance expectancy refers to the
degree to which an individual believes that using a particular
system will improve their job performance, while effort
expectancy relates to the ease of use of the system. Social
influence is the extent to which an individual perceives that
others think they should use the new system, and facilitating
conditions refer to the level of support available for using the
system.

In addition to the four core determinants, the UTAUT theory
identifies four key moderators that may influence the
relationship between the determinants and the adoption of new
technology. These moderators include gender, age,
voluntariness, and experience. Gender and age may impact the
adoption of new technology due to differences in attitudes and
beliefs between different demographic groups. Voluntariness
refers to the extent to which an individual has a choice in using
the new technology, as those who are forced to use it may have
different attitudes and behaviors than those who choose to use
it. Experience refers to an individual's previous experience
with similar technologies, which may affect their perceptions
of the new technology and its usefulness. The UTAUT theory
acknowledges that these moderators may dilute the impact of
the four determinants and must be taken into consideration
when studying the adoption of new technology.

According to the UTAUT theory, the interplay between the
four determinants and four moderators can be illustrated
through Figure 2. This figure shows that the four determinants
have a direct effect on the intention to use the new technology.
Additionally, the four moderators can influence the strength
of the relationship between the determinants and the intention
to use the technology, either positively or negatively. For
instance, the influence of performance expectancy is
moderated by gender and age, with younger men having a
stronger effect. The influence of effort expectancy is
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moderated by gender, age, and experience, with younger
women in early stages of experience having a stronger effect.
The influence of social influence is moderated by gender, age,
voluntariness, and experience, with older women in early
stages of experience and mandatory settings having a stronger
effect. Finally, the influence of facilitating conditions is
moderated by age and experience, with older and more
experienced people having a stronger effect.

To our knowledge, there has been little investigation on the
use of ChatGPT for bug fixing in the context of professional
software development, and none of them have specifically
used the UTAUT framework as the theoretical foundation.
Therefore, we plan to use the UTAUT theory to identify and
analyze the key factors that could influence the intention of
professional developers to adopt ChatGPT for bug fixing. By
doing so, we aim to contribute to a better understanding of the
potential barriers and drivers of adoption of ChatGPT in the
software development industry, and provide insights for the
design and implementation of more effective tools and
practices that can be widely accepted by the users.

Performance

Effort
Expectancy

Adoption

Facilitating
Conditions

Experience Voluntariness

Figure 2: The relationship of the four determinants and four
moderators in UTAUT.

3. Methodology

We plan to conduct semi-structured interviews to investigate
the factors that influence the adoption of ChatGPT among
professional software developers. Specifically, we aim to
understand their intentions to adopt or reject ChatGPT and the
rationales behind their decisions.

Our research will qualitatively describe the factors that may
influence the adoption of ChatGPT and how these factors
interact with each other.

3.1 Participant Recruitment

We plan to recruit participants through various means. Firstly,
we will search for potential participants among open source
projects on GitHub and utilize discussion channels to reach
out to them. Secondly, we will post recruitment information
on online developer communities and forums, including
Reddit's programming subreddits and Hacker News. Thirdly,
we will explore recruitment websites such as User Interviews
that connect researchers with participants. Finally, we will
also ask recruited participants to recommend their colleagues
or friends who meet our criteria.

Once the recruitment process is complete, we will administer
a screening survey to ensure that the participants meet our
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criteria of being professional software developers or other
stakeholders who may affect the adoption of ChatGPT, such
as project managers.

We plan to recruit participants from companies of different
sizes and areas in order to provide more generalizability to our
study. Our recruitment strategy is designed to attract
developers from companies of various sizes, including large,
medium, and small organizations. Additionally, we will be
inviting professionals in various roles, including project
managers, security developers, and quality assurance
engineers to participate in our project. We also aim to have a
diverse sample that includes both female and male
participants, as well as individuals from different age groups.
By involving individuals with diverse backgrounds and skill
sets, we can achieve a more comprehensive result.

We anticipate that our sample size will be 50 participants, as
conducting semi-structured interviews is time-intensive. After
analyzing the data from these interviews, we plan to conduct
a survey to include more participants, which will help us to
draw more generalizable conclusions in our future research.

Table 1 presents the expected number of participants,
categorized by development roles and the size of the

companies they work for. We have classified companies into
three groups: small, medium, and large, based on the number
of developers they employ. Small companies have 100 or
fewer developers, medium companies have more than 100 but
fewer than 1000 developers, while large companies employ
1000 or more developers.

As shown in the table, we intend to conduct interviews with
36 programmers, 6 project managers, 4 security engineers,
and 4 quality assurance engineers. The majority of our
participants are programmers, as we are particularly interested
in their experience with ChatGPT for bug fixing. However,
we also plan to interview other stakeholders to ensure a more
comprehensive result. The table also indicates the number of
participants recruited from companies of different sizes. We
have planned to interview with 10 participants from small
companies, 17 from medium-sized companies, and 23 from
large companies.

We will not specify the number of female or male participants
or the number of participants from different age groups in
advance. Instead, we will control the number during our
recruitment process. Our goal is to have a relatively balanced
representation of participants across different age groups and
genders.

Table 1: Distribution of developers based on company size.

Quality Assurance

Company Size Programmer Manager Security Engineers Engineers Total
small 7 1 1 1 10
medium 13 2 1 1 17
large 16 3 2 2 23
total 36 6 4 4 50

3.2 Interview Methodology

Semi-structured interviews [21] are particularly useful for
exploratory studies, as they offer greater flexibility in
coverage and tend to generate richer data compared to other
interview styles [22]. Given our aim of gaining new insights
into the factors that drive professional developers to adopt
ChatGPT for bug fixing, we believe that semi-structured
interviews are the most suitable approach for our study.

We will conduct our semi-structured interviews through video
conferencing software, such as Zoom or Skype, and record the
interviews with the participants' consent. Each interview will
last approximately 30-45 minutes. After conducting the
interviews, we will transcribe and analyze the data to gain
insights into the factors that drive professional developers to
adopt or reject ChatGPT for bug fixing.

Before conducting an interview for our study, we will first
obtain permission from the participant to record the
conversation and use their responses for research purposes.
Additionally, if the participant is not familiar with ChatGPT,
we will provide a brief introduction and demonstrate its
functionality.

We will use an interview script to guide our interview. To
design our interview script, we will use the UTAUT theory.
As we mentioned earlier, the UTAUT theory proposes four
main factors that affect technology acceptance and usage:
performance expectancy, effort expectancy, social influence,

and facilitating conditions. Therefore, our interview questions
will be designed to explore these factors and how they relate
to professional developers' decision to adopt or reject
ChatGPT for bug fixing. We will also consider the four key
moderators: gender, age, voluntariness, and experience when
designing our script.

Our interview script includes both open-ended questions
about participants' adoption choices of ChatGPT, as well as
more focused questions based on the factors of the UTAUT
theory. For instance, to examine performance expectancy, we
may inquire, "Do you expect ChatGPT to enhance your
productivity when fixing bugs?". A comprehensive version of
our interview questions can be found in Appendix A.

During the interview process, our interviewers have the
flexibility to ask additional questions if they think a
participant's response is particularly interesting. These
questions help us gather more comprehensive data and may
offer new insights to our research. If we discover that a follow-
up question yields valuable information, we will add it to our
script for subsequent interviews. Conversely, if we find that a
question is no longer providing new insights, we will
discontinue asking it to that particular participant.

If time permits, we will also inquire with managers, security
experts, and other stakeholders about their activities beyond
programming. Specifically, we ask managers about the factors
they consider when deciding whether to recommend using
ChatGPT for bug fixing in their team; we ask security experts
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whether there are potential security concerns regarding the
adoption of ChatGPT and whether they believe such concerns
could hinder user adoption.

After the interview, we will thank the participant for their time
and reiterate the purpose of our study. We will also offer the
opportunity for the participant to review the transcript of the
interview and make any necessary corrections. All data
collected during the interview process will be Kkept
confidential and anonymous.

3.3 Data Collection and Analysis

We will record the interviews we conducted and transcribe the
audio into scripts for data analysis.

We then use NVivo to help organize and analyze the interview
transcripts using open coding and axial coding. NVivo is a
software program that allows researchers to code and
categorize data, identify themes and patterns, and explore
relationships between different pieces of information.

Our first step in analyzing the data is to use open coding to
break it down into smaller segments and label each part as a
code. We begin by establishing an initial set of codes based on
the findings in UTAUT. As we analyze the data, we create
additional codes to capture interesting patterns that were
previously unidentified. Using open coding allows us to
remain open to new theoretical possibilities from the data,
rather than being constrained by preconceived ideas or
theories. We then use axial coding to find connections
between the codes and group codes together into categories.
By doing so, we organize our codes into a more structured and
systematic framework.

Our qualitative analysis aims to provide insights into how the
adoption of ChatGPT is influenced by factors such as
performance expectancy, effort expectancy, social influence,
and facilitating conditions, along with key moderators such as
gender, age, voluntariness, and experience. Additionally, the
analysis may reveal new factors that impact the adoption of
ChatGPT, such as data security.

Our work is exploratory and qualitative with a relatively small
number of participants. Although our data analysis provides
valuable insights into the factors that affect the adoption of
ChatGPT in bug fixing for professional developers, we cannot
make generalizations about developers' behavior based solely
on our findings. However, our study can serve as a useful
starting point for future research, which may help us achieve
more generalized and robust results.

4. Expected Results

In this section, we will present the expected results of our
study which analyzes the impact of four factors from the
UTAUT theory, namely performance expectancy, effort
expectancy, social influence, and facilitating conditions, along
with the role of key moderators such as gender, age,
voluntariness, and experience, which may moderate the
effects of these factors. Our preliminary findings suggest that
these four determinants have a significant influence on the
decision of professional software developers to adopt
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ChatGPT for bug fixing. Moreover, we have also identified
two novel factors that may impact the adoption of ChatGPT
for this purpose, which will be discussed in detail in the
following sections. Of the six factors we discovered,
performance expectancy is the most important when making
decisions about adopting ChatGPT.

4.1 Performance Expectancy

Performance expectancy is defined as the degree to which an
individual believes that using the system will help him or her
to attain gains in job performance [23]. In our study, several
participants reported that their performance expectancy
directly influenced their decision to use ChatGPT for bug
fixing and their actual use of the tool.

More than half of the participants in our study reported that
using ChatGPT for bug fixing at work would improve their
job performance. Of the 24 participants who have already used
ChatGPT for debugging, 13 reported that using the tool to fix
code in their jobs would enable them to complete tasks more
quickly and increase their productivity. This is because
ChatGPT's ability to discuss can help them arrive at a more
accurate answer, saving them time and effort. Additionally,
nearly half of the participants mentioned that using ChatGPT
could be useful for their job's code fixing requirements. Even
those who have not used ChatGPT before still believe that this
tool would be helpful for bug fixing and express willingness
to try it out in the future. Therefore, the participants'
performance expectancy regarding ChatGPT's impact on their
job performance will strongly influence their decision to adopt
the tool.

Furthermore, participants reported a general perception that
using innovative tools is better than using their predecessors
[7]. Specifically, 10 participants mentioned that ChatGPT
would do a better job of fixing codes than the tool they were
using before, leading to improved effectiveness and quality of
work. As a new tool, ChatGPT's bug-fixing performance has
attracted the attention of many participants who view it as
superior to existing programs. Additionally, participants who
have used ChatGPT to fix bugs reported its bug-fixing
performance as competitive with common deep learning
approaches such as CoCoNut and Codex, and significantly
better than standard program repair approaches. Therefore,
participants' performance expectancy regarding their attitude
towards new tools will likely influence their decision to adopt
ChatGPT.

The impact of performance expectancy on the adoption of
ChatGPT for bug fixing will be moderated by age and gender.
Studies have shown that men tend to be highly task-oriented,
which means that performance expectancy focused on task
completion has a greater impact on males [7]. Since bug fixing
is a task with the goal of completing a task, performance
expectancy will have a more prominent impact on men's
adoption of ChatGPT for debugging. As a result, men are
more likely to use ChatGPT to fix bugs at work, influenced by
their performance expectancy. Additionally, younger software
developers may be more focused on extrinsic rewards, and
they will care more about their job performance. Therefore,
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younger people are more likely to be influenced by
performance expectancy.

4.2 Effort Expectancy

Effort expectancy is defined as the level of ease associated
with system usage. The indicators of effort expectancy are
perceived ease of use and ease of use. Perceived ease of use is
how far one believes that using a system will be free from
difficult attempts. Ease of use is how far using innovation is
perceived to be easy to use [23]. Our study finds that these
factors have a significant impact on the decision to adopt
ChatGPT for bug fixing.

There are many participants believe that using ChatGPT for
bug fixing would be free of effort. Of the 44 professional
software programmers, security and quality assurance
engineers who participated in the interview, 28 participants
reported that learning to use ChatGPT for bug fixing would be
easy, and that it is easy to get ChatGPT to perform the tasks
they need it to do. ChatGPT allows people to adapt to its use
very quickly. It requires no training, and it responds to
problems almost instantly. This is also true for bug fixing, as
it will instantly find bugs and suggest fixes to software
developers. Also, 25 participants mentioned that their
interaction with ChatGPT would be clear and understandable
since the advantage of ChatGPT is its unique ability to talk to
humans directly. Therefore, perceived ease of use in effort
expectancy can be considered an important factor in the
adoption of ChatGPT for bug fixing.

In addition to perceived ease of use, software developers also
consider the extent to which an innovation is considered
difficult to use when deciding whether to adopt a tool for bug
fixing. Of 24 participants who have already used ChatGPT to
fix bugs, more than half of them reported that learning to
operate ChatGPT for debugging was easy for them. They
found ChatGPT very easy to get started in practice and would
prefer to use ChatGPT to fix bugs in the future as a better
alternative than the tools they have used to fix bugs before.
However, 3 participants indicated that ChatGPT was not easy
to use, as its ease of use did not meet their expectations, and
they would not continue to use it in the future. Thus, based on
the results of our interviews, we find that ChatGPT's actual
ease of use in fixing bugs features had an impact on software
developers' decisions to adopt it.

Moderators including age, gender, and experience have
moderating effects on the relationship between effort
expectancy and the adoption of ChatGPT to bug fixing. Since
gender differences could be driven by cognitions related to
gender roles [7], effort expectancy has a more significant
impact on women than men. According to our respondents,
when considering whether to adopt ChatGPT, female
respondents are more concerned about its perceived ease of
use and ease of use. Also, increased age is associated with
difficulty in processing complex stimuli and allocating
attention to information on the job [7], so older software
developers are more likely to consider the ease of use of a tool
for debugging. Our findings also confirm that constructs
related to effort expectancy will be stronger determinants of
the adoption of ChatGPT to fix code for women and older
software developers. For example, women who are older and
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have relatively little experience in fixing bugs are more likely
to focus on effort expectations as a factor in deciding whether
to debug with ChatGPT.

4.3 Social Influence

The social factor is the internalization of a person's subjective
culture to the reference group, and it is defined as the degree
to which an individual perceives that important others believe
he or she should use the new system [23]. In the context of our
study, the important people who have a social influence on the
respondents are primarily their colleagues and superiors, as all
of our participants are software developers working in the
industry.

Subjective norms are the main social factor influencing
people's decision to adopt a tool, with most respondents
indicating that the advice of those around them at work or the
frequency of their use of ChatGPT influences software
developers' decision to use ChatGPT to fix their code. 25 of
36 software programmers reported that they used ChatGPT
because of the proportion of coworkers who use ChatGPT for
bug fixing. Some of the respondents who have used ChatGPT
to fix bugs say that part of the main reason they use this tool
is that they have colleagues who use it to fix bugs and
recommend it to them; others who had not used ChatGPT for
bug fixing said they would be likely to try it if they had
colleagues who use it and recommend it to fix code in work in
the future. On the other hand, regulations imposed by
superiors directly influenced the software developers' decision
to use ChatGPT, with 21 participants reporting that their
supervisors were supportive of using ChatGPT for debugging,
which largely influenced their decision to use it. However, a
small number of participants indicated that their superiors did
not recommend using ChatGPT, so they continued their
previous methods of fixing code.

The influence of social influence on the adoption of ChatGPT
for bug fixing is moderated by gender, age, voluntariness, and
experience. Based on the results of our study, we found that
women tend to be more sensitive to the opinions of others.
Therefore, in forming the intention to use ChatGPT, a new
technology, we found that social factors have a more
significant impact on women. Since affiliation needs to
increase with age, older respondents are more likely to place
increased salience on social influences. At the same time, the
relationship between age and experience moderate social
factors on the adoption decision of ChatGPT. Older and less
experienced respondents indicated that they cared more about
the advice of their colleagues as well as their supervisors.
Overall, social influence has a strong impact on professional
developers' decision to use ChatGPT for bug fixing,
particularly for older and less experienced women.

4.4 Facilitating Conditions

Facilitating conditions are defined as the extent to which a
person believes that the existing organizational and technical
infrastructure supports the use of the system [23] and they are
objective factors in the environment in which the observers
agree to make an action to be easy to perform. Our results
suggest that constructs including facilitating conditions and
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compatibility have a significant influence on the adoption of
ChatGPT for bug fixing.

Favorable objective factors in the environment of ChatGPT
make it easier for professional software developers to use
ChatGPT for bug fixing. Among the 50 participants, 36
reported that they would be willing to adopt this tool if there
was available guidance or a specific person to help them fix
bugs using ChatGPT. Additionally, 33 respondents mentioned
that using ChatGPT would be compatible with all aspects of
their work in fixing bugs and fit into their work style. As the
respondents are software development-related workers, they
are exposed to work that is related to fixing code, and the use
of ChatGPT is perceived as being consistent with their
existing values and experiences, making it easier for them to
adopt the tool.

Facilitating conditions are moderated by age and experience.
Interviews with respondents revealed that older respondents
were more likely to seek help and support with debugging
from ChatGPT. We concluded that older workers attach more
importance to receiving help and assistance on the job. The
results also indicate that the effect of facilitating conditions is
expected to increase with users’ experience. Thus, when
moderated by age and experience, facilitating conditions will
have a significant influence on the adoption of ChatGPT for
older workers, particularly with increasing experience.

4.5 Data Security

Data security is the practice of safeguarding digital data from
unauthorized access, use, alteration, or destruction. It is
crucial in protecting personal, confidential, or sensitive
information from cyber threats such as data breaches,
malware, and cyber-attacks. Our findings suggest that data
security is a crucial factor in the adoption of ChatGPT for bug
fixing.

When it comes to adopting ChatGPT for bug fixing, data
security is a major concern for many professional developers.
The data security service, Cyberhaven, detected and blocked
requests from 4.2 percent of the 1.6 million workers at its
client companies attempting to input data into ChatGPT due
to concerns about the potential leakage of confidential
information, client data, source code, or regulated information
to unauthorized parties.

In our study, we found that 18 participants cited concerns
about data confidentiality as the reason why they would not
use ChatGPT to fix bugs. They were worried that the system
might leak confidential information, putting their companies
and customers at risk. Additionally, 8 out of 36 software
engineers mentioned that they would not adopt ChatGPT
because they do not want their inputs and outputs to be stored
by the system and potentially distributed to other users later.
These participants emphasized the importance of privacy and
control over their data and were not willing to compromise on
these principles.

However, 4 participants mentioned that they would still use
ChatGPT for bug fixing, but would avoid copying and pasting
the code directly due to concerns about potential security
vulnerabilities. These participants preferred to manually
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review and modify the generated code to ensure that it was
secure and reliable. 2 out of the 36 participants mentioned that
functionality was the top priority in their companies,
especially given the tight deadlines for delivering products.
They were willing to adopt ChatGPT despite concerns about
data security because they believed that it could improve
productivity and speed up the bug fixing process.

4.6 Trust

We define trust as the extent to which an individual has
confidence that ChatGPT can generate accurate and
dependable responses.

Correctness is a significant factor for professional developers
in deciding whether to adopt ChatGPT for bug fixing.
Although ChatGPT can provide correct answers to many
questions, the overall accuracy rate is still relatively low.
Stack Overflow recently implemented a ban on ChatGPT due
to its low success rate in generating correct answers. This ban
was put in place because the posting of answers created by
ChatGPT was deemed harmful to the site and its users who
rely on correct answers to solve coding issues.

According to our study, 14 participants reported receiving
incorrect responses from ChatGPT while fixing bugs. Out of
these participants, 8 indicated that they would not use
ChatGPT for bug fixing due to their lack of trust in its
accuracy. 4 participants stated that they may continue to use
ChatGPT in conjunction with other search engines to validate
the information and ensure its reliability. While they
expressed some concerns about ChatGPT's accuracy, they
also acknowledged that ChatGPT does a good job in
collecting information.

5. Conclusion

The emerging tool of ChatGPT has the potential to help
professional software developers in fixing bugs, but it is not
yet widely adopted. Through interviews with 50 professional
developers and stakeholders, this study explores their attitudes
and perceptions towards ChatGPT adoption for bug fixing.
Building on the UTAUT theory, we identify several key
factors that affect the adoption of ChatGPT for bug fixing,
including performance expectancy, effort expectancy, social
influence, facilitating conditions, data security, and trust. Our
findings offer important insights into the factors that influence
ChatGPT's adoption for bug fixing and can be used to guide
future research in exploring additional potential factors.
Overall, this study contributes to the understanding of the
challenges and opportunities for using ChatGPT in software
development, and could inform the development of strategies
to promote its adoption.

Limitations and Future work

Our study has identified several key factors that can impact
the adoption of ChatGPT for bug fixing by professional
developers. These insights can provide valuable
recommendations for ChatGPT developers and researchers to
improve the technology. By considering the factors we have
explored, ChatGPT can be improved to better meet the needs
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and preferences of professional developers, which can
ultimately lead to increased adoption and usage. Our hope is
that these recommendations will contribute to the continued
development of ChatGPT and help ensure its successful
adoption by professional developers.

However, it is important to acknowledge the limitations of our
work. One major limitation is the relatively small sample size
of participants, which may limit the generalizability of our
findings. Our current project is a preliminary study that offers
a first glimpse into the factors that impact the adoption of
ChatGPT. In future work, we plan to use quantitative methods,
including surveys, to draw more generalized conclusions that
can be applied to a larger population of developers. This will
provide a more comprehensive understanding of the factors
influencing the adoption of ChatGPT for bug fixing.

Our interview study may be subject to threats to internal
validity, which refers to the extent to which the study results
can be attributed to the variables being studied rather than
extraneous factors. One potential threat is social desirability
bias, where participants may not provide truthful responses in
order to present themselves in a favorable light. Despite our
efforts to conceal our goal of potentially promoting the
adoption of ChatGPT during the interview, there is still a
possibility that participants could provide positive responses
based on their assumptions about our intentions. Incorporating
a survey study in our future research could be a useful
approach to address the potential threats to internal validity.
By using multiple methods to collect data, we can triangulate
the findings and ensure consistency across different sources.
Additionally, survey studies can help us reach a larger and
more diverse sample of participants, reducing the potential for
bias and increasing the generalizability of the results.

When considering using quantitative methods, it is essential
to be aware of potential threats to validity, which can lead to
inaccurate results. Construct validity is a potential threat to the
validity of survey studies exploring the adoption of ChatGPT
for bug fixing. This refers to the extent to which the survey
questions and the responses provided by participants
accurately measure the constructs of interest. In our interview
study, we were able to clarify any questions that participants
may have had, which helped to ensure that our study did not
suffer from construct validity issues. However, when using
surveys, if questions are not carefully designed or if
participants misunderstand them, the resulting data may not
accurately reflect their true attitudes or behaviors. It is
therefore essential to carefully design survey questions to
ensure they are clear and unambiguous and that participants
understand them correctly. External validity is also a crucial
factor to consider in survey studies examining the adoption of
ChatGPT for bug fixing. External validity refers to the extent
to which the study findings can be generalized to other
populations and settings beyond the sample that was studied.
Unlike our interview study where we had a small and diverse
sample that could be easily controlled, survey studies can be
affected by threats to external validity if the sample size is not
representative of the broader population of software
developers. This may lead to limited generalizability of the
study results. Therefore, researchers should aim to recruit a
representative sample of participants with diverse
backgrounds to ensure generalizability of the findings. Survey
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studies can also face threats to internal validity, but because
surveys are anonymous, the extent of the threats to internal
validity by using surveys should be lower than in our
interview study. Participants are more likely to answer
questions honestly if they do not have to reveal their identity.

Another limitation of our study is that our study did not take
into account the potential ethical implications of using Al-
powered tools like ChatGPT in software engineering practice.
While ChatGPT offers several benefits, such as improving
efficiency, it may also result in job loss or a decrease in
demand for software developers. This could potentially create
a sense of resistance towards the adoption of ChatGPT by
software developers. As such, future studies exploring the
factors that influence the adoption of ChatGPT should take
into account these ethical considerations and strive for a
balanced approach that considers both the benefits and the
potential drawbacks of using ChatGPT in software
development.

Finally, it should be noted that our study focused solely on the
scenario in which users input error messages and existing code,
and then ask ChatGPT for suggestions on how to fix the errors.
This was due to the nature of the interaction mode between
ChatGPT and users. In the future, it would be worthwhile to
investigate whether ChatGPT can improve its bug fixing
ability by adding automation and breakpoints in the
conversation. By exploring more scenarios, we can uncover
additional possibilities for adopting ChatGPT for bug fixing
in software engineering practices.
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A Interview questions

Below are the interview questions that we asked during the
interviews for your reference:

A.1 General questions

Do you know about ChatGPT?
Have you used it before to fix bugs?
Will you consider using it to fix bugs in the future?
Why or why not you will adopt it in the future?
A.2 Performance Expectancy

1) In your experience, do you believe that using
ChatGPT for bug fixing can improve job
performance? Why or why not?
In your opinion, does using ChatGPT for bug fixing
enhance productivity? Why or why not?
Do you find that ChatGPT helps you accomplish
tasks more quickly? Why or why not?
Would these factors influence your decision to adopt
ChatGPT? Why or why not?

2)
3)

4)

A.3 Effort Expectancy
1) Inyour experience, do you find ChatGPT to be user-

friendly? Why or why not?

Do you find it easy to learn how to use ChatGPT?

Why or why not?

Would these factors influence your decision to adopt

ChatGPT? Why or why not?

2)

3)

A.4 Social Influence

1) Would you be inclined to use ChatGPT for bug fixing
if it were recommended to you by your colleagues or
team leader? Why or why not?

A.5 Facilitating Conditions
1) Do you feel that you have the necessary resources to

effectively use ChatGPT?

Do you feel that you have the necessary knowledge

to effectively use ChatGPT?

Would these factors influence your decision to adopt
ChatGPT? Why or why not?
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2)
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