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Abstract

With the rise of Artificial Intelligence (A1), more and more people start implementing Al tools in their
software development process. The current study investigates the effect of AI on sofiware development
paying special attention to the opportunities of Al-assisted software development, its challenges and
perspectives. The aim of the paper is to analyze the ways Al tools may be applied in software development
and their limitations. The research includes literature review and survey of 91 participants. The survey
addresses the issues of Al tool utilization, productivity increase, the most common benefits, and
challenges related to code generated by Al As a result, 77 respondents (84.6%) claimed to have
experienced the increase in productivity. Increased productivity became the most frequently chosen
benefit, followed by improved code documentation and learning how to code with the help of AL
However, there were some challenges, including dependence on Al tools, privacy issues, and difficulties
with comprehension of the generated code. Thus, there is evidence that Al-assisted software development
is possible and allows improving software development process in many aspects, but the output of Al
should be carefully evaluated. Human knowledge becomes necessary for requirements understanding,
code assessment, security issues detection and decision-making.

Keywords: Artificial Intelligence (Al), Generative Al, Large Language Models (LLMs), Software
Development, AI-Assisted Coding, Human—AI Collaboration, Code Generation, Software Testing,
Debugging, Software Engineering

INTRODUCTION

How Al is shaping software development Al is transforming how software is
built by enabling teams to use Al helps teams write code, identify bugs and prepare
test cases, and accelerate software development. In particular, generative Al and
large language models are frequently leveraged to assist, as they can also eliminate
some duplicate steps within the software development life cycle.

At present there are questions. Code generated by Al can omit specifications,
and introduce issues with reliability, security and reliable operation. So human
evaluation remains important for quality and validation.

Past work in this space also highlights the role of people in software engineering,
requiring expertise, ingenuity, care and oversight.

For this reason Al should not be regarded as an end to the developer, but as an
aide to which humans can work with.

The paper examines both gains and pains of using Al in software development:
it discusses opportunities to improve productivity, risks associated with Al-written
code and the need for human judgment. It is based on prior literature and analysis
of survey results. The aim is to demonstrate how both Al and human expertise can
help generate value responsibly.
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RESEARCH OBJECTIVES

1. To study the impact of AI tools on software
development productivity.

2. Elaborate on the benefits and the major drawbacks
of work using Al

3. To give reasons why Al generated code needs done
checks.

4. To explore the manner in which human expertise
and Al can complement each other in development.

SCOPE OF THE STUDY

This study includes Al aided software development. We
can also include generation of code, testing & debugging and
review of the output.

LITERATURE REVIEW

The scope of Artificial Intelligence in software work has
attracted significant scientific attention. The majority of
research papers concentrate on the effectiveness of Al or its
application in specific circumstances. Others try to
determine its and practical
implementation barriers. A few authors also try to address
the paradigm shifts in developer obligations. Several works
also emphasize the importance of proper qualifications for
participants in the software development process and the
need for human oversight of Al. Each of the following

technical limitations

papers addresses some of the issues related to the utilization
of Al in software design.

Peres et al. (2020) explore the role of AI in the
framework of the fourth industrial revolution. The authors
highlight the challenges related to the implementation of this
technology in the corporate environment. They suggest that
there is a shepherding effect when it comes to adopting such
innovations on a large scale. The pilot projects do not
necessarily lead to transformations in the realms outside of
the realm where they were initially implemented.

Vijayakumar et al. (2026) analyze the peculiarities of Al-
native software systems that are based on Large Language
Models and utilize Al-assisted programming. The authors
describe how natural language prompts can be leveraged to
generate code. They also suggest that such an approach
could revolutionize the development of software systems.

Schedlberger and Béhm (2024), in turn, focus on the
potential of Al in software engineering and its effectiveness
in different contexts. They underline the importance of
domain-specific knowledge and address such concepts as
variability management and model-driven software
development. The article also highlights the impact of this
emerging field on the development of new curricula and the
evolution of the competencies that software engineers need
to acquire.

Finally, Madupati (2024) takes a closer look at the role
of Al in various stages of software development. The author
compiles the benefits that developers could see in terms of
increased productivity and efficiency, as well as the ethical
concerns and additional limitations that may arise. The areas
that should be automatized are coding, testing, debugging,
and deployment.

In short, each of the papers listed above provides
valuable insights into the different aspects of Al utilization
in software development. They also highlight the technical
challenges that are associated with the broader adoption of
this technology and the necessity of human oversight. By
building upon the existing research, the current one aims to
further examine the utilization of Al in this field, the sense
of its implementation from the perspective of workers, its
key benefits, limitations, and the importance of code
reviews.

RESEARCH METHODOLOGY

The current research explores the impact of Artificial
Intelligence on software development through a literature
review and a survey. The information gathered from the
study will highlight the benefits, limitations, and human
elements of applying artificial intelligence in the field.

Figure 1 below represents the research plan. The process
begins with a literature review to identify the related works
and existing knowledge about the subject. This step is
followed by data collection through a survey to generate
primary information. The next stage is data analysis to
examine the collected data. Finally, the results of the study
will be evaluated and interpreted.
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Figure 1 Research Methodology Flowchart

The current research utilizes both primary and secondary
sources of data. Articles were reviewed for the literature
review section, and questionnaires were distributed online to
gather first-hand information from the participants. Google
forms were used to create the survey, and 90 respondents
completed the questionnaire. The survey consists of six
questions seeking information on respondents’ data,
experience with Al-driven software development, the sense
of increased productivity, key benefits, common limitations,
and the rationale behind the necessity of human expertise in
the development process.

The tools and technologies used for the research include
google forms, spreadsheet, and research articles. Google
forms were used to collect the data from the participants.
Additionally, spreadsheets will be used to organize, count,
generate percentages, and visualize the results in graphs.
Lastly, research articles were reviewed to generate insights
about the research topic.

The survey results will be analyzed qualitatively by
identifying themes and patterns in the data. The analysis will
begin with describing the data using percentages and ratios
to represent the proportion of each set of responses. The
analysis will focus on questions 3,4,5,6 whose results will
shed light on the participants’ perspectives, experience, and
opinions on the use of artificial intelligence in software
development. The findings will then be compared and
contrasted with the results of previous studies to provide a
comprehensive analysis of the research topic.

Figure 2 below represents a proposed framework of
human-Al collaboration in software development.
According to the model, Al can be used to generate code and
suggestions, and the recommendations can be reviewed,

tested, and deployed by developers. Developers can also
utilize their expertise to continuously test the applications
and ensure their functionalities and security features meet
the standards.

Human-Al Collaboration Framework
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« Security and performance |
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Figure 2 Human AI Collaboration Framework

RESULTS

The results of this study are based on the survey of 91
respondents levels of education and
professional experience. This survey aimed to identify

with various

opinions, experiences, and attitudes towards the application
of Artificial Intelligence (Al) tools in the field of software
development. Accordingly, the data obtained was analyzed
in terms of trends and commonalities in the use of Al,
perception of its productivity, benefits and risks associated
with the technology. The findings below represent the main
outcomes of this study.
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Figure 3. Distribution of respondents
by background (n = 97).

Figure 3 Distribution of respondents by background
(n=91)

Table 1. Summary of Survey Results (N = 91)

Survey Main Respondents | Percentage
Category Finding
Al tool usage Sometimes 33 36.3%
Productivity Significant 27 29.7%
improvement | improvement
Major benefit Improved 26 28.6%
productivity
Major Over- 22 24.2%
challenge dependence
on Al
Human Yes, in most 28 30.8%
review cases™®

Note. Benefits and challenges were selected by multiple
respondents. The human-review finding includes five entries
with combined or multiple answers — must be verified before
submitting final version.

In terms of the frequency of the use of Al tools, the most
common choice was “Sometimes,” by 33 respondents, or
36.3%. Two other common options were “Rarely,” mostly
by 17 respondents (18.7%), and “Often,” selected by 15
respondents (16.5%). Moreover, 13 respondents (14.3%)
stated that they use Al “Very often,” while the same number
chose to say that they “Never” use these tools. According to
the survey results, the majority of respondents use Al
sometimes with a possibility of occasional frequent use, but
not on a daily basis.

Frequency of Al Tool Usage

33
(36.3%)

17

187 15

B es 13 1
o (143%) (143%)

Number of Respondents
8

0 I 3 |
. @ et gerd X
@M,me" W O e we®
Usage Frequency

Figure 4. Frequency of Al tool usage
among survey respondents (n = 91).

Figure 4 Frequency of Al tool usage among survey
respondents (n=91)

As for the choice of options regarding the effect of the
use of Al tools on productivity, 27 respondents (29.7%)
opted for “Significant improvement,” while 21 respondents
(23.1%) selected “Moderate improvement.” Moreover, 15
respondents (16.5%) chose “Slight improvement,” and 14
respondents (15.4%) selected “Very significant improve-
ment.” Finally, 14 respondents (15.4%) stated that they did
not notice any improvement. Thus, it is possible to conclude
that the vast majority of respondents (77, or 84.6%) reported
some level of improvement from the use of Al in their
personal experience. It must be noted that these results
represent the perception of this effect by the respondents and
cannot testify for the universal productivity improvement of
the use of Al in any software development task.

Perceived Productivity Improvement

| Significant
improvement

Moderate
improvement

W Slight
improvement

‘ | Very significant
improvement

No improvement

Figure 5. Perceived productivity
improvement due to Al tools (n = 91).

Figure S Perceived productivity improvement due to Al
tools (n=91)
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According to the survey findings, the most common
choice among respondents in terms of benefits from the use
of Al in software development “Improved
productivity,” selected by 26 respondents (28.6%).
Furthermore, 21 respondents (23.1%) chose to learn code
documentation, while 20 respondents (22.0%) stated that the
major benefit was the opportunity to learn and master
programming. In addition, 13 respondents (14.3%)
identified debugging and detecting of errors as major
benefits of Al tools. The next common choice was “Faster
code generation,” selected by 8 respondents (8.8%), and
“Reduced repetitive work,” selected by 7 respondents
(7.7%). Since multiple choices were allowed, these results
represent the selection of several benefits that were
identified by the respondents. Thus, the findings suggest that
respondents view Al as a beneficial tool that assists in
different stages of software development and contributes to

was

various areas of programming.

Benefits of Al-Assisted Development

Improved productivity

| 26(28.6%)
Code documentation 21 (23.1%)
Learning & understanding 20 (22.0%)
programming
Debugging and 13 (14.3%)
error detection
Faster code generation 8 (8.8%)
Reduced repetitive work 7 (7.7%)
.
0 10 20 30

Number of Respondents

Figure 6. Reported benefits of Al tools
(multiple selections allowed).

Figure 6 Reported benefits of Al tools (multiple
selection allowed)

Furthermore, the survey findings on the challenges of
Al-assisted software development point to the majority of
respondents who selected “Over-dependence on AI” as the
major concern (22 respondents, or 24.2%). Moreover, 21
respondents (23.1%) identified privacy and data-related
concerns as significant, while 19 respondents (20.9%)
mentioned lack of understanding of Al-generated code.
Furthermore, 15 respondents (16.5%) stated that they are
concerned about possible security vulnerabilities.
Additionally, reduced programming skills (9 respondents, or

9.9%) and code inaccuracy (9 respondents, 9.9%) were
identified as major challenges of the use of Al in software
development. Thus, major challenges of using Al in
software development are the danger of over-dependence on
the technology, privacy and data issues, and reduced coding
skills due to the reliance on Al tools.

Challenges of Al-Assisted
Development

Over-dependence [N
o [ o

Privacy and data

21(23.%)
concerns 8 o

Difficulty understanding
Al-generated code

Security vulnerabilities - 15 (16.5%)
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Figure 7. Reported challenges of Al tools
(multiple selections allowed).

Figure 7 Reported challenges of Al tools (multiple
selection allowed)

Finally, the findings on the importance of human review
point to a significant concern among the respondents for the
current state of affairs in Al-assisted software development.
According to the survey results, 28 respondents selected
“Yes, in most cases,” 26 respondents chose “Sometimes,”
and 23 respondents opted for “Yes, always.” Moreover, 9
respondents selected “No,” and 5 entries included multiple
answers. Since multiple selections were allowed, these
results may represent the entries with combined answers —
should be double-checked before submitting the final
version. Nevertheless, the findings suggest that human
review is viewed by respondents as a critical aspect of Al-
assisted software development that must be considered
carefully.

Overall, the survey findings indicate that the majority of
respondents acknowledge the potential benefits of Al-
assisted software development, particularly in terms of
productivity improvement, code documentation, and the
learning of programming basics. Nevertheless, the majority
of respondents also expressed concerns over the potential
risks and dangers of the use of Al including over-
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dependence on the technology, data privacy and security
issues, and reduced coding skills with time. Thus, it can be
concluded that the use of Al tools in software development
must be viewed as a beneficial but limited experience that
should complement human expertise in software
development rather than replace it. These findings contribute
valuable insight into the potential dangers and benefits of
Al-assisted software development, although there is still
much to be explored before implementing such technology
on a large scale.

DISCUSSION

The results of the study provide grounds to believe that
Artificial Intelligence (Al) is a beneficial assistant in the
field of software development. The results of the survey
highlight the software developers’ perception of Al’s
advantages, including productivity improvement, code
documentation, learning to code, and error detection.
Meanwhile, the results emphasize the developers’ concerns
regarding the reliance on Al, privacy and security, and code
understanding. The analysis of the results allows us to
conclude that the impact of Al on software development is
conditional and depends on developers’ usage and
understanding of this technology.

According to the results of the survey, 77 respondents
out of 91 (84.6%) stated that they observed an increase in
their productivity while using the Al assistants. This result
study’s hypothesis  that Al
implementation has a positive impact on the software
development in terms of productivity. Al tools allow
developers to automatize recurrent tasks and rely on Al
assistance while writing code, documenting, learning, and
detecting errors. Nevertheless, the mentioned results are
indicators of respondents’ beliefs in terms of AI’s impact on
productivity. It is difficult to measure how much Al
contributes to productivity and code quality improvement
since it depends on a specific task and an individual’s skills.

confirms the initial

The results of the survey indicate that the majority of the
respondents admit that their role in the development process
is indispensable despite the growing number of Al
implementations in the field of software development. This
conclusion can be drawn from the fact that only 20.4% of
respondents believe that developers will become obsolete
one day. Besides, the article by Schedlberger and Bohm
(2024) provides evidence of the insurmountable gap
between human performance and that of artificial
intelligence in terms of professional development and
workforce transformation.

The results of the survey demonstrate that the majority
of respondents believe that the main limitation of using Al
assistants in software development is its potential
dysfunctionality. Other limitations include privacy concerns
and a lack of explainability of AI’s functioning principles.
Privacy concerns are associated with the possibility of
personal data being used by companies for marketing
purposes, whereas the absence of explainability is related to
the black-box nature of most Al algorithms. The
dysfunctionality of Al can be attributed to the lack of
protective measures or insufficient training data. However,
Peres et al. (2020) mention that the main barriers to Al
implementation in software development are technical,
including AI programming, model, and validation.
Nonetheless, it is essential to distinguish between industrial
Al and Al-driven software development.

The emergence of large language models and Al-
powered coding assistants alters the role of developers in
terms of responsibilities and skills. The paper by
Vijayakumar et al. (2025/2026) draws attention to the
paradigm shift in the field of software development in terms
of Al-native development. According to the article,
developers are no longer coding at the lowest level but
designing while relying on Al agents to execute commands.
Therefore, with the growing number of Al implementations
in software development, the role of a developer is in
constant evolution. As such, it is essential to reconsider the
significance of coding in software development.

The results of the study provide grounds to believe that
students and professionals must consider Al as a beneficial
assistant in software development. Nevertheless, students
should rely on Al while practicing coding to improve their
writing skills while learning the fundamental principles of
software development. In addition, students need to hone
their coding abilities through practice and code debugging
to gain professional competencies in the sphere. From a
professional perspective, software developers should utilize
Al as an assistant while writing code to improve their
productivity. At the same time, professional developers
should implement peer reviews to ensure the quality of their
code. The article by Madupati (2024) draws attention to Al’s
role in coding, testing, debugging, and deployment in the
context of a software development lifecycle. These
educational and professional implications are essential for
achieving a sufficient balance between automation and
human expertise in terms of responsibility and performance.
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CONCLUSION

The results of the survey and published articles provide
evidence of the fact that Al is a beneficial but limited
technology in terms of software development. The results of
the survey represent the respondents’ beliefs about the role
of Al in software development. The opinions expressed by
the respondents are aligned with the information presented
in the chosen articles. The analysis of the articles highlights
the necessity of using Al as an assistant while developing
software in order to improve code quality and productivity.
The current study was based on survey results and secondary
data. Therefore, it is essential to conduct further studies to
explore Al’s benefits and limitations in greater detail. In
particular, the future research on the topic of Al-driven
software development can provide more insight into the
benefits of using specific Al assistants in terms of developer
productivity and code quality.
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