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Abstract

Software Engineering 5.0 is a new paradigm that combines Artificial
Intelligence (Al), automation, and human-centered methods into a single
framework to enhance modern software development. In this study, the
impact of incorporating Al, automation, and human-focused software
development approaches on software engineering performance was explored.
It employed a quantitative cross-sectional research design, and data were
gathered from 250 software engineering professionals employed by software
development and information technology organizations. Data were collected
through a structured questionnaire using a 5-point Likert scale and analyzed
using descriptive statistics, Pearson correlation, and multiple regression
analysis. The results showed high levels of Al integration (M = 4.18, SD =
0.61), automation (M = 4.11, SD = 0.64), human-centered software
development (M = 4.24, SD = 0.57), and software engineering performance
(M =4.22, SD = 0.55). The correlation analysis results showed strong positive
correlations between software engineering performance and Al integration (r
= 0.701, p < 0.01), software automation (r = 0.648, p < 0.01), and human-
centered software development (r = 0.735, p < 0.01). Multiple regression
results indicated that the core concepts of Al integration (B = 0.34, p <
0.001), automation (B = 0.29, p < 0.001), and human-centered software
development (B = 0.38, p < 0.001) significantly predicted software engineering
performance. The model explained 62.3% of the variance (Rz = 0.623). The
results demonstrated the need for technological intelligence, automated
processes, and valuable human engagement to build a successful Software
Engineering 5.0.
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Introduction
Artificial Intelligence (Al),

computing, and intelligent development platforms

automation, cloud
are revolutionizing software engineering by shaping
the design, development, testing, deployment, and
maintenance of software systems. This shift is
captured by the concept of Software Engineering
5.0, which focuses on bringing together cutting-
edge digital technologies and human expertise,
creativity, ethical considerations, and user needs.
The approach of Software Engineering 5.0 differs
from technology-oriented methods that aim mainly
for software efficiency and automation by actively
involving humans with intelligent systems in
developing adaptive, reliable, inclusive, and socially
responsible software. Recent studies suggest that
generative Al and Al-assisted programming tools
are reshaping developers' workflows in various ways
including code generation, debugging, software
documentation, software testing, and software
maintenance (Hou et al., 2024; Peng et al., 2023).

The evolution Software Engineering 5.0 is closely
related with the evolution of broader concept of
society 5.0 which considers use of advanced
technologies to address human and social needs. In
software development, this view sees people as the
focal point for tech-enabled innovation instead of
automation being an end unto itself. Whereas Al is
capable of repetitive and more complex tasks,
human developers add context, creativity, critical
thinking, ethical considerations, and decision-
making. Studies on  Al-powered software
development indicate that while Al can enhance
programming efficiency for certain tasks, it is
subject to the complexity of the task, the skill level
of the programmer and difficulty of verifying the
output of the Al (Peng et al., 2023, Vaithilingam et
al,, 2022). Recent research highlights the unique
competency needs for adopting Al in software

development, which include prompt engineering,

assessing Al outputs, code review, and responsible
technology practice ( Russo, 2024 ).

The convergence of Al and automation also raises
significant software quality, organizational effective
technological

performance, and sustainable

innovation concerns. Reducing repetitive
workloads and speeding up development cycles
with automated testing, continuous integration,
intelligent code analysis, predictive maintenance,
and Al-supported project management. Meanwhile,
overreliance upon automated systems can result in
potential risks from inaccurate coding, hidden
vulnerabilities, flawed output results, IP problems,
privacy concerns, and lack of human supervision.
There are several arguments that have emerged
recently indicating that developers benefit from
generative Al tools without losing trust in the
resulting solutions, consistency, or security, and
require human review of Al attempts.As pointed
out in several arguments, developers can gain from
the use of generative Al in their development while
also feeling concerns about the trust in the
outcomes it generates, adherence to consistency,
security, and the necessity for human inspection.
Background of the Study

Enabling software engineering to shift from
intelligent

programming to engineering to

automated engineering has taken place in several
While

applications were heavily manual, including coding,

technological phases. traditional
testing, debugging, and coordination, modern

application  development environments have
become more common by including features like
machine learning, generative Al, automated testing,
DevOps, and intelligent development assistants.
These LLM-based tools can produce code from
natural language instructions, understand and
document code, aid developer problem-solving,
and provide code suggestions. The use of Al coding

assistants has been proven to have a significant
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impact on developer productivity, especially in
repetitive coding tasks (Peng et al., 2023).

Human-centered development is the development
process centered on the human being is also a key
pillar of Software Engineering 5.0. Human-centred
approaches focus on the wusers, developers,
stakeholders, accessibility, usability, trust and ethics
to all software development phases. With growing
use of generative Al, this perspective becomes even
more critical as software decisions can increasingly
involve outputs of systems that are probabilistic
and sometimes hard to explain. Researches on Al-
aided programming emphasize that frequent
iterations of checking the Al recommendations,
changing their focus, and confirming the result

exist where developers do not necessarily just

accept what the Al is suggesting (Barke et al., 2023).

The connection between automation and
organizational change is yet another key element of
Software Engineering 5.0. The software Testing
and Deployment, software Monitoring, software
Documentation and software Maintenance can be
enhanced by Automation so that the software
Development teams can put more focus on
Complex and creative things.New studies highlight
key factors for embracing Al-powered software
development, such as trust, transparency,
explainability, security, and human oversight
(Russo, 2024; Hou et al., 2024). To address these
needs, software firms must come up with strategies
that integrate technology and human resources.
The Software Engineering 5.0 paradigm helps
bridge this gap by incorporating the principles of
Al and automation into the human-centered
design, responsible innovation, and iterative
improvement of software systems.

Research Objectives

1.In exploring how Artificial Intelligence (Al) can

support Software Engineering 5.0 in boosting

software development efficiency, quality, and
innovation.
2.To evaluate the productivity improvements

automation brings to software development, testing,
deploying and running.

3 To examine the effect that human-centred
software development has on software engineering
performance, collaboration of developers, ethical
considerations, and user satisfaction.

Research Questions

Q1. In the Software Engineering 5.0 era, how does
Al affect software development efficiency, quality,
and innovation?

Q2. What are the ways in which automation can
help boost productivity, testing, deployment and
operational performance in the field of software
engineering!

Q3. What impact does human-centered software
development have on user satisfaction, developer
collaboration, ethical software development, and
software engineering performance’

Significance of the Study

The study is relevant due to its holistic approach to
Software Engineering 5.0, as it explores Al,
automation, and human-centered software
development as interconnected aspects of modern
Software Engineering. The findings can provide
software organizations with insights into the
benefits and challenges of incorporating intelligent
technologies into software development processes,
and into the areas where humans can maintain
their role in the system with ethical responsibilities
to user needs. The study can also help software
developers and project managers in determining
suitable methods to coordinate with artificial
intelligence-powered tools to improve productivity
and quality of software. The study can also inform
policymakers and technology decision-makers

about the transition to responsible adoption, the
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necessary skill sets, and the capabilities of
organizations.

Literature Review

Artificial Intelligence in Software Engineering

The latest studies on Al have validated that it's one
of the

transformation over the software development

essential technologies that led the
lifecycle. Other areas of smart systems that are
gaining the aid of Al include requirements analysis,
code generation, debugging, testing,
documentation, and software maintenance. Treude
and Gerosa (2025) created a taxonomy of human-
Al interaction in software engineering and found
types of

completion, conversational assistance, command-

several interactions such as code
driven software development, and more. But their
work rejects the notion that value of Al is solely
one based on the tools and capabilities of the
technology — it depends also on how the
technology is used and managed by developers.
This view emphasizes the role of Al as an
enhancement tool that can augment the
capabilities of developers, not merely automate
programming tasks.

An attention is given to the quality of and
trustworthiness of Al products and software
development. Ouyang et al. (2025) studied the
non-deterministic behavior of ChatGPT when
generating their code and reported that the same
prompt can yield significantly different code. They
might become less reproducible, correct, consistent,
and trustworthy with the variability of the program.
The results of the study indicate that Al code
should not be assumed to be always accurate and
should be tested and validated systematically,
particularly if software systems have complex
requirements, in the event of safety or security
concerns. In the meantime, the growth of diverse
Al-generated applications has shown that software

companies require certain criteria - within the

context of application types - to evaluate the
outcome of their Al applications (Yu et al., 2026).

There are also indications that the rules governing
Quality Assurance are also changing because of the
Al-assisted development process. A new study
(2025 IEEE) has yielded some findings regarding
the nature of defects, vulnerabilities, and structural
complexity of Al-generated codes versus human
codes, specifically in relation to security issues for
some evaluation contexts. Furthermore, a
systematic study by Weng et al. (2026) shows that
data preparation and data quality are also key
code-centric software

enablers for generative

engineering approaches like code generation,
program repair, translation & summarization. The
results of the research highlight the need for
adopting an artificial intelligence based approach

solid

development with insights, security measures and

with  proper  validation  processes,

quality management practices in Software
Engineering 5.0.

Automated solutions and Intelligent Software
Engineering

To successfully automate software development
and software operations tasks, automation is
important in software engineering today. Favors of
continuous integration (CI), automated testing,

(CD),

automation and deployment pipelines minimize

continuous  delivery infrastructure
user involvement in the various phases of the
software development lifecycle. In the following,
Soares et al. (2022) give an overview, which consists
of a systematic literature survey to analyze the
empirical evidence in favour of CI to demonstrate
its influence on various software development

Their

integration practices have the potential to affect

aspects. results show that automated

development processes and software-product health,

but to what degree these practices affect the
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differ due to

organizational and technical conditions.

development process  will
Based on continuous delivery and deployment it is
possible to get software engineering base of
automation. Laukkanen et al. (2017) identified
technical, process related, organizational and
infrastructure related challenges that can impede
the use of CD. The findings suggest that, despite
being a revolutionary technology, automation is

not enough to enhance the software delivery -it

needs to be properly supported through
implementation of  appropriate processes,
infrastructure, skills and coordination. These

increased combined DevOps practices over the past
few years have garnered attention as well, as they
push development and operation cycles from
working in sync side-by-side, to being synchronized
in the form of automation, CI, CD, and cross-
functional working.

As intelligent automation continues to increase,
software engineers' roles are transforming as well.
When using automated pipelines, repetitive tasks
of testing, deployment, monitoring, and pipeline
configuration can be reduced and developers can
spend more time on pipeline innovation and
solving problems of pipeline architecture. Then
there is the fact that automation can contribute to
the reliance on infrastructure, tools and procedures
that need to be consistent in an organization.
When you study all the literature available about
Continuous Deployment, you'll see problems
about man, process, tools, application structure,
testing, and so forth, and all of these have
something to say that the best way to get your
application with effective automation requires
whole application

coordination across the

development environment.

Human-Centered SD and Human-Al collaboration

An approach in software engineering that
emphasizes the needs, experience, ability and
participation of people. As Al increasingly plays a
role in development cycles, it is paramount for this
time. As software engineering becomes a larger part

of everyone's lives, it goes beyond just a technical

matter and increasing impacts on the way
individuals navigate their daily lives and
organizations make decisions (Khan, 2026).

Human-centred approaches thus need to consider
not only technical performance, but usability and
accessibility, and need to be embedded in a human
element that involves trust and ethical issues, and
the involvement of stakeholders.

Empirical research conducted in recent years also
reveals that it is a new working model that is
emerging in software development to work
together with the Al In this study Streight et al.
(2025) explored developers' usage of GitHub
Copilot and ChatGPT using a mixed methodology,
which proposes evidence regarding how developers
have been using them for real-world development
tasks. ‘Likewise, Treude and Gerosa (2025) found
that they can improve developer productivity, trust,
efficiency and control through understanding what
interaction developers have with AIl. They are
flexible enough to be used in a mixed way, leaving
room for the Al system to take over the repetitive
and computational aspects, whilst the developer is
in charge of understanding the requirement,
reviewing the output, solving ambiguities and
making decisions.

In addition to the organizational, and behavioral,
dimensions need to be considered for the
achievement of human-centred transformation. In
an interview study of four software firms, Tavantzis
and Feldt (2024) situated challenges in individual,

group and organizational dynamics as they
investigate how Al is changing the practice of these

companies. The four key dimensions of Al
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transformation are identified as ‘communication’,
‘leadership', ‘resistance management' and ‘ethics' in
their mind. Just implementing technologies is not
enough for Software Engineering 5.0, which is
shown in this discovery. If an employee is not ready,

has the

organizational structure, an employees' moral and

correct skill set, is supported by
ethical management, and human oversight then
implementation is impossible.

Research Methodology

Research Design

It used a quantitative cross-sectional research
design to examine the relationship between
Artificial Intelligence (Al), automation, human-
development, and overall

centered software

software engineering performance from the
software engineering 5.0 perspective. The approach
taken was quantitative because the methods used
in the study were numerical responses to the
perception and experience research questions that
were statistically analyzed to determine the
relationships between the conditions studied. The
data were gathered in one specific moment in time,

of Al use and

automated processes to be evaluated, as well as

enabling the current stages
human-centred development and  perceived
software engineering performance.

Population of the Study

The population included software engineering
professionals in Pakistan, such as Software
Developer, Software Engineer, Project Manager,
System Analyst, Software QA, and DevOps roles.
The software experts considered relevant for this
study included SW-Dev departments, information
technology companies, software houses, and
technology-oriented organisations with practical
experience of software development processes and
digital technologies.

Sample size and sampling technique

The study received 250 responses from software

engineers. To include active participants in
software development or any activities related to
Al-supported tools and automation, software
testing, project management, and other technical
activities, respondents with direct experience of
these were identified using purposive sampling.
Participants were contacted via professional
networks, software companies, online professional
communities, and technologyrelated contacts.
Participants were included if they were at least 18
years old and had some practical experience in
software programming or software engineering.
Those individuals who did not have an appropriate
professional background were not included in the

study. The number of 250 respondents yielded

enough observations to conduct descriptive
analysis, correlation analysis, and multiple
regression analysis between the major study
variables.

Data Collection Instrument

The data was obtained by a structured

questionnaire designed based on the target of the
study and the concepts found in the Software
Engineering 5.0 literature. There were two main
sections of the questionnaire. The first section
gathered details about other demographic factors,
such as age, job position, years in the profession,
gender, educational qualification, and
organizational type. The second portion assessed
the main research variables which included Al
Integration, Automation, Human-Centered
Software Development and Software Engineering
Performance. There were several items (between 1
and 4) and scales (between 1 and 5) to assess each
construct. The questionnaire was made available
on the Internet to encourage computer software
personnel in varying work sites and companies to
take part.

Data Collection Procedure
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The researcher sent the questionnaire electronically
to the eligible software engineering professionals.
No one was subjected to any form of compulsory
involvement and participants were acquainted with
the purpose of the research and the natural nature
of their participation prior to their participation.
The answers of the respondents were used
exclusively for academic research and they were
assured that individual information would not be
reported.  Completed  questionnaires  were
scrutinized to ensure there were no incomplete
responses, duplicate responses or responses that
were not eligible. Codes were obtained for valid
responses and entered in the computer for analysis
with the statistical software. The final data set was
comprised 250 usable responses.

Data Analysis

The data were collected were analysed in SPSS
(IBM SPSS Statistics). Demographic characteristics
and overall responses to study variables were
such as

described by descriptive statistics

frequencies, percentages, and means, and standard

deviations. Pearson correlation analysis was
performed to gauge the relationship between Al
integration, automation, human-centered software
development, and software engineering
performance, and to see whether they were strong

or weak, and positive or negative. Then multiple

regression was used to see how much Al
integration, automation, and human-centric
software development were correlated with

software engineering performance. The report
focused on the regression coefficients, significance
levels, R%, adjusted R? and the model statistics. The
statistical significance of the relationships were
assessed at the significance level p < 0.05.

Results and Analysis

Demographic Characteristics of Respondents

The demographic characteristics of the 250
software engineering professionals were examined

to understand the composition of the sample.

Table 1: Demographic Characteristics of the Respondents (N = 250)

Demographic Variable Category Frequency  Percentage (%)
Gender Male 153 61.2
Female 97 38.8
Age 21-30 years 82 32.8
31-40 years 96 38.4
41-50 years 51 20.4
Above 50 years 21 8.4
Education Bachelor's degree 96 38.4
Master's degree 128 51.2
MPhil/PhD 26 10.4
Professional Experience Less than 5 years 67 26.8
5-10 years 91 36.4
11-15 years 59 23.6
More than 15 years 33 13.2
Job Position Software Developer/Engineer 101 40.4
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Demographic Variable Category Frequency  Percentage (%)
QA/Test Engineer 39 15.6
DevOps/Cloud Engineer 31 12.4
Project Manager 34 13.6
System/Business Analyst 26 10.4
Other IT Professionals 19 7.6

Table 1 indicates the numbers of respondents who
were male and female, 153 (61.2%) and 97 (38.8%)
respectively. The gender distribution showed that
support was also provided by more male
professionals than female, but also by a significant
number of female professionals. As for age, the
most numerous group had ages ranging from 31 to

with 96 (38.4%).
Professionals aged 21-30 years were the 2nd largest

40  years respondents
group with 82 respondents (32.8%). Another
20.4% (51 respondents) were aged 41- to 50-years
and 8.4% (21 respondents) are older than 50 years.
In terms of education, 128 respondents (51.2%)
had master's degrees, which was the highest level
among the educational categories. 96 (38.4%) had
bachelor's while 26 (10.4%) had
qualification at the MPhil or PhD level. There was

a relatively good academic background of the

degree

respondents relevant with software engineering and

information technology as indicated from the
educational distribution. Experience also varied,
though it was found to be more or less professional.
Of all the respondents, 36.4% had 5 to 10 years of
experience followed by 26.8% who have less than 5
years of experience. A further 59 (23.6%) had 11 -
15 years experience, and 33 (13.2%) had over 15
years experience. This job-position distribution also
illustrated  that the sample consisted of
professionals with various software related jobs.
Most respondents, 101 (40.4%), were software
developers and engineers, followed by software
quality assurance/test engineers, with 39 (15.6%)
and project managers with 34 (13.6%), respectively.
DevOps/cloud (12.4 percent) and

system/business analysts (10.4 percent) also had a

engineers

significant number of respondents (31 and 26,

respectively).
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Demographic Characteristics of Respondents (N = 250)
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Figure 1. Demographic Characteristics of the Respondents (N = 250)

Descriptive Statistics of the Study Variables

Descriptive statistics were calculated to examine the central tendency and dispersion of the major variables.

Table 2. Descriptive Statistics of the Major Study Variables (N = 250)

Variable Mean Std. Deviation Minimum  Maximum
Al Integration 4.18 0.61 2.20 5.00
Automation 411 0.64 2.00 5.00
Human-Centered Software Development 424 057 2.40 5.00
Software Engineering Performance 4.22  0.55 2.50 5.00

Table 2 illustrated that generally high level of
agreement was achieved for the four variables of
the study. HCSD obtained the highest mean (M =
4.24, SD = 0.57) depicting a high perceived value
on user needs, human judgment, usability, human
resource collaboration and obligations regarding
ethics in software development. The relatively low
standard deviation indicated that responses were
relatively uniform among the participants. The
mean score for Software Engineering Performance
was also high with 4.22 (SD = 0.55), indicating that
respondents' overall perception was that their

organizations achieved good results in terms of

Software Quality(4.23), Software productivity(4.13),
Innovation(4.24), Reliability(4.32), and Efficiency
Software development(4.22) respectively. The mean
score for Al Integration was 4.18 (SD = 0.61). The
lowest score was 2.20 and the highest was 5.00,
implying that there was some variation in how
much Al respondents were using, meaning that the
organisations would differ in the extent of Al
adoption. The lowest mean among the four
variables was recorded for automation with a mean
of 4.11 (SD = 0.64), the level of the agreement was
still relatively high.
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Descriptive Statistics: Mean Scores of Study Variables
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Figure 2. Descriptive Statistics of the Major Study Variables (N = 250)
Correlation Analysis Automation, Human-Centered Software
Pearson correlation analysis was conducted to Development, and  Software  Engineering
examine the relationships among Al Integration, Performance.
Table 3. Pearson Correlation Matrix of the Study Variables
Variables 1 2 3 4
1. Al Integration 1
2. Automation 0.612 1
3. Human-Centered Software Development 0.584 0.563 1
4. Software Engineering Performance 0.701 0.648 0.735 1

The results showed that there was a high positive
correlation between Al Integration and Software

0.701 at a
significance level of less than 0.01). This result

Engineering Performance (r =

made it seem like users with higher Al-supported
technology usage were more likely to report higher
software engineering performance results. The
benefits studied for the introduction of Al were
linked to areas of development efficiency, problem
solving, coding duties, and innovation. In
addition, there was a strong positive correlation

between Automation and Software Engineering

Performance (r = 0.648; p < 0.01) was observed.
The result showed that the higher the automation
on software engineering, the more positive the
software engineering outcomes perceived by the
respondents. The correlation result remained
positive and significant for Automation and Al
Integration (r = 0.612, p < 0.01) further indicating
positive correlation between Al integration and
automation. The practices associated with Human-
Centered Software Development had the best

correlation with Software Engineering Performance
(r = 0.735, p < 0.01). Human-Centered Software
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Development also showed positive correlation with technological progress and  human-centered
Al Integration r = 0.584 (p < 0.01) and it also had a practices took place in tandem and not as isolated
positive correlation with Automation r = 0.563 (p < methods.

0.01). The above results indicated that

050 Pearson Correlations Among Study Variables

075 0.735
g 0.70 1
%
£ s
055
o o N e oS e o
w o™ = o Pt - 0 o Wd’?e«o@a
o p™ e «
Variable Pairs
Figure 3. Pearson Correlation Matrix of the Study Variables
Multiple Regression Analysis and  Human-Centered Software Development
Multiple regression analysis was conducted to significantly  predicted Software Engineering
determine whether Al Integration, Automation, Performance.
Table 4. Multiple Regression Results Predicting Software Engineering Performance
Predictor B Std. Error  Beta(B) t pvalue VIF
Constant 0.72 0.21 - 343 <0.001 —
Al Integration 0.31 0.06 0.34 5.17 <0.001 1.78
Automation 0.25 0.06 0.29 427 <0.001 1.04
Human-Centered Software Development 0.37 0.06 0.38 6.17 <0.001 1.69
Model Statistics Value
R 0.789
R? 0.623
Adjusted R? 0.614
Fstatistic 135.67
Model p-value <0.001
Durbin-Watson 1.91
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As shown in table 5 the overall regression was
statistically significant (F = 135.67, p < 0.001). Al
Integration, Automation, Human-Centered
Software Development, and Software Engineering
Performance were well combined with an R value
of 0.789. In our model, the three predictors
account for 62.3 percent of the variance in
Performance of Software Engineering as revealed
from the R? value value of 0.623. Once the
number of the predictors is taken into account, the
adjusted Rz would be 0.614, meaning the model
accounted for about 61.4% of the variation in
software engineering performance. The remaining
38.6% was made up of effects from factors not
included in the study. Al Integration was
statistically significant predictor of Software
Engineering Performance (B = 0.34, p < 0.001).
When the model was run with the unstandardized
coefficient B = 0.31, one unit increase in Al

Integration resulted in an estimated 0.31-unit

0.45

increase in software engineering performance,
indicated by B = 0.31 and remaining predictors
controlled statistically. The automated factor was
also positively associated (B = 0.29, p < 0.001; B =
0.25). The highest standardized regression
coefficient (beta = 0.38, p < 0.001) and
unstandardized regression coefficient (B = 0.37)
was found to be human-centered software
development. The result showed that out of the
three predictors, human-centered practices had the
highest unique contribution which was software
engineering performance. It highlighted the crucial
role of the user need, involvement of developer,
the ethical dimension, collaboration, and human
judgement in addition to innovation. The VIF
values showed that there was no serious problem
with multicollinearity among the predictors (all
values fell within the range of 1.64-1.78). An
acceptable level of residual independence was also

suggested by the Durbin-Watson value of 1.91.

Standardized Regression Coefficients of Predictors

0.40

03541 0.34

0.30 1

Standardized Beta (B)

0.25 1

0.38

0.29

0.20 T T T
Al Integration Automation Human-Centered

Software Development

Predictors

Figure 4. Multiple Regression Results Predicting Software Engineering Performance
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Discussion

The findings indicated a positive correlation
between perceptions of Al use and SWE (8 = .34, p
< .001), suggesting that Al wuse in software
engineering  positively  influenced  perceived
productivity, software engineering quality, software
engineering innovation, and software engineering
development efficiency. This trend suggested that
Al is emerging as a partner, not a primary
replacement, for software developers as Al tools
help software professionals with complex and
repetitive tasks. Its results confirmed Cui et al.'s
(2024) finding that generative Al can be leveraged
developers in various software
while
distribution of effort in development workflows as
a whole. Kalliamvakou (2024) explained that

coding assistants using Al impacted the developers'

to support

development  tasks, impacting  the

workflows by mitigating and supporting them in
some programming tasks, as well as during
implementation.

The results showed that the automation was found
to have a statistically significant effect on software
engineering results: B = 0.29 (p < 0.001). This
finding indicated that there were some positive
impacts on the outcomes of development when
automated  testing, deployment, integration,
monitoring and other development processes were
applied. The solution could be that automation
can help you save repetitive manual work, provide
uniformity of the process and shorten the
development process. With the advancements in
automation and Al-driven technologies, Ebert et al.,
(2023) explained how they are affecting the
software engineering practice. Similarly, Mishra

(2020) found DevOps

practices and the automation process can improve

and Otaiwi that the

the software delivery with the aspects of
collaboration, continuous integration, continuous

delivery and operational effectiveness.

Human-centered software development had the
strongest association with Software Engineering
performance with a f = 0.38 and p < 0.001. This
discovery was key as it showed that technological
development was not the only component of
Software Engineering 5.0. The performance of
software  development also relied on an
understanding of the users, ease of developers'
participation, maintaining usability, and involving
human judgment in the technology-mediated
decision-making. Shneiderman (2022) considered
that Al should enhance the human capacity not at
the human's expense of legitimate control,
responsibility, and accountability. Similarly, in
Amershi et al's work, (2019), they demonstrated
the need for human centred design principles
when designing an Al system to assist human users,
and evaluate their ability to fit into their actual
work. The findings in the current results showed
that, the more human roles they developed around
the real-world user needs, the higher was the value
that can be obtained if the technologies and
automation of Al can be used.

The regression model explained 62.3% of the
variance (R? = 0.623; Adjusted R? = 0.614) in
software engineering performance, suggesting that
the combination of Al, automation, and human
expertise was significant for explaining the
variation in the data. This finding reinforces the
core idea of Software Engineering 5.0, that the
technological intelligence and human capability
need to be considered as both complementary and
multi-dimensional. Human-machine collaboration
was defined by Wilson and Daugherty (2018) as
the ability of an organisation to utilise smart
technologies to augment human capability and
establish new possibilities for human productivity
and innovation. Aiming to have human/Al
collaboration and utilize computational capacity of

Al systems and contextual/human judgment and

https://sesjournal.com

| Arsalan et al., 2026 |

Page 5244


https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030

Spectrum of Engineering Sciences
ISSN (e) 3007-3138 (p) 3007-312X

Volume 4, Issue 3, 2026

decision making capability is emphasized by Jarrahi
et al. (2023).

The results suggested a  human-centered
technological model of Software Engineering 5.0
that combined the human and the technological
approaches as Athermal's Al, automation, and Al
expertise partnered for software engineering
performance. The most obvious place for human-
centred development, says the most prominent, is
that digital transformation can't just be about
investing in some smart technology; it has to be
about investing in people - with the right skills, the
right attitude and with the right oversight -
constantly - from human beings. Dwivedi et al
(2023) pointed out that the professional landscape
offered many opportunities for generative Al, but
also posed a host of governance, skills, trust and
responsible-use concerns for organisations. Despite
the power of generative Al to transform society,
Feuerriegel et al. (2024) have highlighted the
importance of responsible application, along with
adaptation and readiness among organizations to
harness this technology.

Conclusion

According to the study, Software Engineering 5.0
will be a significant shift towards integrating Al
and automation tools, alongside human-centric
approaches, within software development practices.

these 250

from a

The conclusions from software

engineering professionals, qualitative
perspective, were the positive association among all
three dimensions with software engineering
performance. The contribution of Al Integration,
along with Automation (B = 0.29, p < 0.001), was
also significant and positive. The most important
predictor was  Human-Centered  Software
Development (B = 0.38, p < 0.001). The regression
model had an R? of 0.623 and an adjusted R? of
0.614. The results reveal the balance that is
human

required between intelligence and

intelligent technologies in the development of
Software Engineering 5.0. The technology had to
be efficient, require technological innovation, and
be backed up by Al and automation; the
development of a program had to be human-
centric, with software being responsive to user
needs, ethical, collaborative, and judgmental.
Recommendations

In the era of Artificial Intelligence (Al), software
should
advances with a well-planned, step-bystep strategy

organizations embrace  technological
that outlines legal and suitable use cases for using
Al to generate, debug, test, document, and assist in
software decision-making. It's also crucial for
organizations to commit to constant training to
enhance developers' Al literacy, critical evaluation,
cybersecurity awareness, and verification abilities of
Continual  software

Al-generated  output.

integration,  deployment, = monitoring, and
maintenance must be supported by software testing
and quality control to manage operational and
security risks; this is why it has to be automated for
scaling up. Human-centred development should be
prioritised, and stakeholders, including developers,
users, and others, should be engaged in the
software development lifecycle. While Al tools can
streamline and boost efficiency, a human touch
must always stay at the core of Alsupported
development, especially  concerning critical
domains such as security, privacy, ethics, system
reliability, and user influence.

Future Directions

Further research should include an in-depth study
of Software Engineering 5.0 with a larger and more
diversified sample of software professionals in
different countries, companies, and technology

of Al

automation on software engineering performance

sectors. The impacts adoption and
could be measured over a longer period of time via

a longitudinal study, as opposed to just one point
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in time. Other possible factors for further study
could include employee satisfaction, employee
resistance to technological change, Al literacy,
organizational readiness, and the cybersecurity and
of Artificial

Productivity, software quality, development time,

ethical regulation Intelligence.
and innovation could be among the areas to
explore for any differences in comparative research
between traditional software development and
software development with the help of Al. Future
tests might evaluate the practical implementation
of particular Al development assistants and
automation solutions in real-world settings without
the complexity of a quality management system.
Further testing could determine the actual
capabilities of individual coding assistants from the
Al industry or development automation tools in
controlled environments, without the
complications of a quality management system.
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