
THE ROLE OF ARTIFICIAL INTELLIGENCE IN MODERN INFORMATION SYSTEMS DESIGN: A SYSTEMATIC REVIEW JITA 15(2025) 1:55-61 

T«� RÊ½� Ê¥ AÙã®¥®�®�½ IÄã�½½®¦�Ä�� ®Ä MÊ��ÙÄ IÄ¥ÊÙÃ�ã®ÊÄ 
SùÝã�ÃÝ D�Ý®¦Ä: A SùÝã�Ã�ã®� R�ò®�ó

Olja Krčadinac1*, Željko Stanković2, Dragana Dudić3, Lazar Stošić4
1 “Union – Nikola Tesla” University, Faculty of Informatics and Computer science, Belgrade, Serbia,

okrcadinac@unionnikolatesla.edu.rs, https://orcid.org/0000-0002-6299-371X
2 Pan-European APEIRON University, Banja Luka, B&H, stanz@medianis.net, https://orcid.org/0000-0002-9893-9088

3 “Union – Nikola Tesla” University, Faculty of Informatics and Computer science, Belgrade, Serbia, ddudic@unionnikolatesla.edu.rs, 
https://orcid.org/0000-0001-8513-6529

3 “Union – Nikola Tesla” University, Faculty of Informatics and Computer science, Belgrade, Serbia, lstosic@unt.edu.rs,
https://orcid.org/0000-0003-0039-7370

Review paper
https://doi.org/10.7251/JIT2501055K UDC: 007.52:004.738.5

Abstract: The integration of Artiϐicial Intelligence (AI) into Information Systems (IS) design is signiϐicantly reshaping traditional 
development processes, introducing automation, intelligent decision-making, and advanced data analysis capabilities. This 
systematic review explores the current landscape of AI-driven IS design, focusing on key AI techniques—such as machine learning, 
natural language processing, and generative models—that are increasingly applied across various stages of system development. 
The paper examines how these AI technologies are enhancing requirement engineering, system modeling, and process 
optimization. It also evaluates the beneϐits of AI in improving system efϐiciency, decision-making, and user experiences, while 
addressing challenges such as data quality, technical expertise, and ethical concerns. Finally, the review looks toward the future 
of AI in IS design, highlighting emerging trends such as low-code platforms and explainable AI. The ϐindings emphasize the need 
for interdisciplinary collaboration and the development of transparent, responsible AI frameworks to fully realize the potential of 
intelligent, adaptive, and user-centric information systems.
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IÄãÙÊ�ç�ã®ÊÄ
The rapid advancements in Artiϐicial Intelligence 

(AI) technologies have signiϐicantly transformed vari-
ous industries, with Information Systems (IS) being 
no exception. Traditionally, the design and develop-
ment of information systems have been human-cen-
tric processes, involving manual analysis, design, and 
decision-making. However, the integration of AI into 
the design phase of IS development has the potential 
to revolutionize the way systems are conceptualized, 
built, and optimized (Hassan et al., 2024).

Artiϐicial Intelligence, through its various tech-
niques such as machine learning, natural language 
processing, and automation, offers unprecedented 
opportunities to enhance the efϐiciency and accuracy 
of information system design. AI can automate repet-
itive tasks, assist in the generation of system architec-

tures, and even make intelligent decisions based on 
large datasets, thus signiϐicantly improving the qual-
ity of the ϐinal product (Crawford et al., 2023; Pattam, 
2023).

This paper provides a comprehensive review of 
the integration of AI in the design of modern infor-
mation systems. The aim is to explore how AI is being 
utilized to streamline and enhance various stages of 
system development, including requirement analy-
sis, system modeling, and process optimization. Ad-
ditionally, this review discusses the beneϐits and chal-
lenges associated with the adoption of AI in this ϐield, 
as well as provides insights into future trends and po-
tential research directions (Hassan et al., 2024).
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The Role of Artiϐicial Intelligence in 
Information Systems Design
The integration of Artiϐicial Intelligence (AI) into 

Information Systems (IS) design has undergone sig-
niϐicant evolution in recent years. Traditionally, IS 
design was a human-centric process, requiring ex-
tensive manual intervention at every stage, from re-
quirements gathering to system modeling and deci-
sion-making. However, advancements in AI technolo-
gies have enabled the automation of many of these 
tasks, leading to faster and more accurate system 
design (Safaei et al., 2024).

During the requirements gathering phase, AI tools 
such as Natural Language Processing (NLP) can ana-
lyze large volumes of unstructured data, including 
user feedback and business documents. This facili-
tates the automatic extraction of key requirements 
and identiϐication of patterns that may not be imme-
diately apparent to human analysts. NLP-based tech-
niques also assist in creating user stories and use cas-
es, streamlining the design process (Ofosu-Ampong, 
2024).

In the system modeling phase, AI techniques like 
Machine Learning (ML) and evolutionary algorithms 
optimize system architectures. These models analyze 
historical design data to predict efϐicient architec-
tural components and generate new designs based 
on predeϐined criteria. For instance, AI-driven design 
tools can create scalable and fault-tolerant systems 
by analyzing existing architectures and recommend-
ing improvements (Crawford et al., 2023).

AI also plays a pivotal role in process optimization. 
It automates tasks such as testing, debugging, and de-
ployment, reducing the time and cost associated with 
these activities. Additionally, AI algorithms monitor 
system performance in real-time, making adjust-
ments to optimize resource allocation and improve 
system efϐiciency (Pattam, 2023).

The integration of AI into IS design not only en-
hances development efϐiciency but also contributes 
to creating more intelligent, adaptable, and user-
centric systems. As AI continues to evolve, its role in 
modern information systems design is expected to 
expand, enabling more innovative and automated ap-
proaches to system development (Safaei et al., 2024).

Key AI Techniques in Information Systems 
Design
The integration of artiϐicial intelligence (AI) into 

information systems (IS) design goes far beyond 
simple automation; it represents a deeper transfor-
mation in how systems are conceptualized, built, 
and improved. Rather than relying solely on static 
logic and predeϐined rules, modern systems increas-
ingly adopt adaptive, data-driven techniques to en-
hance both functionality and ϐlexibility (Weisz et al., 
2023).

One of the most inϐluential developments in this 
space has been the rise of machine learning (ML). By 
analyzing large volumes of data, ML algorithms un-
cover patterns and trends that are often too subtle 
or complex for rule-based systems to detect. In IS 
design, this means that decisions regarding user be-
havior, resource allocation, or system architecture 
can be guided by empirical evidence rather than as-
sumptions. ML enables predictive capabilities—such 
as anticipating user needs or detecting performance 
bottlenecks—making systems not only reactive but 
also proactively intelligent (Xu et al., 2023).

Natural language processing (NLP) represents an-
other major advance, particularly in bridging the gap 
between human communication and machine logic. 
Because IS design often relies on interpreting com-
plex user requirements, NLP tools are used to pro-
cess unstructured inputs such as customer feedback, 
support tickets, and documentation. These tools can 
extract actionable insights that streamline require-
ment analysis and reduce the risk of misinterpreta-
tion. NLP also enhances user interfaces by powering 
intelligent assistants and context-aware search tools 
(Zhang & Müller, 2024).

More recently, generative models have introduced 
powerful new capabilities for automating and accel-
erating system design. Built on transformer-based 
architectures, these models are capable of generating 
code, user interface components, or even complete 
workϐlows from natural language prompts. This dra-
matically shortens the prototyping phase and sup-
ports rapid design iterations. Tasks that previously 
required days of manual work can now be executed 
in minutes with remarkable consistency (Majchrzak 
& Thies, 2023).

Taken together, these AI techniques do not replace 
human designers and engineers—they augment 
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their abilities. By automating repetitive tasks and de-
livering intelligent suggestions, they enable design 
teams to focus on strategic and creative aspects of IS 
development. As these tools continue to mature and 
become more widely accessible, they are expected to 
become a standard part of the IS design process, sup-
porting the creation of smarter, more adaptable sys-
tems that align with the evolving needs of businesses 
and users (Weisz et al., 2023).

R�Ý��Ù�« M�ã«Ê�Ê½Ê¦ù
The research presented in this paper is based on 

a systematic literature review focused on recent de-
velopments in the application of artiϐicial intelligence 
in the design of modern information systems. The se-
lection of relevant sources was guided by the goal of 
identifying prevailing AI techniques, domains of ap-
plication, and observed beneϐits and challenges.

The literature search was conducted using aca-
demic databases such as IEEE Xplore, ScienceDirect, 
and Google Scholar, targeting publications from 2018 
onward. Keywords were selected to reϐlect the core 
concepts of the research, including combinations of 
terms like artiϔicial intelligence, information systems, 
system design, and AI methods. The inclusion process 
prioritized peer-reviewed articles published in Eng-
lish, while works not directly addressing the intersec-
tion of AI and IS were excluded.

After ϐiltering and reviewing the material, ap-
proximately thirty publications were selected as the 
basis for analysis. These works were examined with 
respect to their thematic focus, proposed approach-
es, and reported outcomes. Rather than following a 
strictly quantitative synthesis, the review aims to of-
fer a structured yet ϐlexible overview that highlights 
key patterns and relevant examples. Although the re-
search provides a current snapshot of the ϐield, it is 
limited by the scope of databases used and the exclu-
sion of non-English or non-peer-reviewed material.

Case Studies and Applications
The practical integration of artiϐicial intelligence 

(AI) into information systems is no longer a matter 
of theory or experimentation—it is actively shap-
ing the architecture and functionality of real-world 
systems across industries. Several high-impact case 
studies illustrate how organizations are leveraging AI 
to enhance their information systems, demonstrating 

both the capabilities of current technologies and the 
diverse contexts in which they can be applied.

One prominent example is IBM Watson, a cognitive 
computing platform that combines machine learning, 
natural language processing, and data analytics to 
support decision-making in complex environments. 
Originally developed for open-domain question an-
swering, Watson has since been deployed in domains 
such as healthcare, where it assists doctors in diag-
nosing conditions based on large datasets of clinical 
records. The system’s ability to interpret medical lit-
erature and cross-reference patient data highlights 
how AI can be used to augment human expertise and 
improve information accessibility within a special-
ized IS (Devarakonda & Tsou, 2015, Shwedeh et al., 
2023).

In the ϐield of software development, tools such 
as Google’s AutoML represent a shift toward auto-
mating parts of the AI design process itself. AutoML 
allows users to train machine learning models with 
minimal human intervention, making advanced AI 
more accessible to non-experts. Within information 
systems, this has enabled the creation of intelligent 
modules that adapt to changing data without requir-
ing frequent manual updates. AutoML has been used 
to optimize logistics systems, personalize customer 
experiences, and automate fraud detection in ϐinan-
cial services (Zhang et al., 2023).

Beyond individual platforms, entire industries are 
embracing AI-driven information systems. In bank-
ing, AI models are integrated into fraud monitoring 
systems that analyze transaction patterns in real time 
and ϐlag suspicious activities. In education, adaptive 
learning platforms use student data to tailor content 
delivery, while institutions employ predictive analyt-
ics to anticipate dropout risks and improve retention. 
In healthcare, AI enhances electronic health records 
by enabling natural language input and decision sup-
port, streamlining both administrative and clinical 
workϐlows (Kabudi, 2023, Gopalakrishnan, 2023).

These applications illustrate that AI is not a one-
size-ϐits-all solution but a versatile set of tools that 
can be tailored to speciϐic organizational needs. What 
unites these cases is the strategic embedding of AI 
into the core of the system’s architecture—moving 
from isolated features to intelligent systems that con-
tinuously learn and evolve. This trend is likely to con-
tinue as AI tools become more powerful, more trans-
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parent, and easier to integrate into existing informa-
tion infrastructures (Poulain et al., 2024).

To better understand the practical impact of ar-
tiϐicial intelligence in the design of information sys-
tems, we categorized the reviewed studies based on 
their primary application domains. This classiϐication 
helps identify where AI is currently making the most 
signiϐicant contributions and highlights emerging ar-
eas of interest.

Table 1 provides a summary of the main domains, 
the number of papers identiϐied in each, and repre-
sentative examples from the reviewed literature.

Table 1 Categorization of reviewed papers by application area

ApplicaƟ on Area Number of 
Papers

Authors / Papers

SoŌ ware Engineering 6 Crawford et al. (2023), Hassan 
et al. (2024), PaƩ am (2023)

Healthcare & Medical 
Systems

3 Devarakonda & Tsou (2015), 
Poulain et al. (2024), 
Shwedeh et al. (2023)

Transparency & Ethics 3 Brown et al. (2024), Kumar & 
Srinivasan (2023), Nguyen et 
al. (2023)

Business InformaƟ on 
Systems

3 Smith & Jones (2024), Li et 
al. (2023), Gopalakrishnan 
(2023)

Digital Plaƞ orms 2 Majchrzak & Thies (2023), Tan 
& Lee (2025)

Natural Language 
Processing

3 IBM (n.d.), Springer (2024), 
Cambridge Advance Online 
(2024)

Regulatory & Socio-
Technical

2 Safaei et al. (2024), Ofosu-
Ampong (2024)

GeneraƟ ve AI 3 Gartner (n.d.), Weisz et al. 
(2023), Zhang et al. (2023)

Other 4 Kabudi (2023), Ahmed et 
al. (2024), Zhang & Müller 
(2024), Xu et al. (2023)

In addition to the tabular summary, the follow-
ing chart (Figure 1) visualizes the distribution of re-
viewed papers across the identiϐied application do-
mains.

Figure 1 Distribution of reviewed papers by application area

Challenges, Opportunities, and Future 
Directions of AI in IS Design
The growing integration of artiϐicial intelligence 

(AI) into the design of information systems presents 
a dynamic interplay between technological promise 
and practical complexity. As organizations increas-
ingly embrace AI to enhance decision-making, op-
timize workϐlows, and deliver intelligent function-
alities, it becomes essential to evaluate not only the 
beneϐits of this integration but also the limitations 
and future pathways.

Among the most evident advantages is the signiϐi-
cant boost in system efϐiciency. AI-driven systems are 
capable of automating routine operations, process-
ing vast volumes of data in real time, and continu-
ously adapting to new information without human 
intervention. This adaptability translates into more 
agile and responsive information systems that can 
meet evolving business and user demands. Moreover, 
AI reduces the incidence of human error by provid-
ing consistent outputs based on data-driven models, 
particularly in areas such as diagnostics, risk analy-
sis, and demand forecasting. In decision-making 
contexts, intelligent systems can synthesize complex 
data inputs, offering recommendations that are both 
timely and analytically robust (Smith & Jones, 2024, 
Li et al., 2023).

However, alongside these opportunities lie notable 
challenges. One of the foremost technical obstacles is 
the quality and availability of training data. AI models 
require extensive datasets to perform effectively, and 
the presence of biased or incomplete data can lead 
to skewed outcomes, undermining system reliability. 
Additionally, the integration of AI often demands spe-
cialized expertise in machine learning, data science, 
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and system architecture—skill sets that may not al-
ways be present within traditional IS development 
teams. This creates a need for multidisciplinary col-
laboration, bringing together domain experts, engi-
neers, and data professionals to co-design effective 
solutions (Garcia et al., 2023, Ahmed et al., 2024).

Ethical concerns also feature prominently in dis-
cussions about AI integration. Questions related to 
transparency, accountability, and data privacy are 
critical, especially in systems that make autonomous 
decisions or process sensitive personal information. 
There is an increasing demand for explainable AI, 
where the logic behind system outputs can be inter-
preted and audited by human stakeholders. Without 
such mechanisms, users may be reluctant to trust or 
adopt AI-enhanced systems, regardless of their tech-
nical sophistication. These concerns have spurred 
signiϐicant research into designing interpretable AI 
models, ensuring that decision-making processes are 
understandable and justiϐiable (Brown et al., 2024, 
Kumar & Srinivasan, 2023).

Looking ahead, the future of AI in information sys-
tems design appears both promising and complex. Ad-
vances in generative AI, federated learning, and rein-
forcement learning are likely to unlock new possibili-
ties in how systems learn, evolve, and collaborate. In 
particular, low-code and no-code platforms powered 
by AI could democratize access to intelligent system 
design, allowing non-technical users to participate 
more actively in shaping digital solutions. At the same 
time, we can expect increased regulatory oversight 
and demand for ethical standards, prompting a more 
responsible and transparent approach to AI develop-
ment (Tan & Lee, 2025, Nguyen et al., 2023).

To fully realize the potential of AI in IS design, 
future research should focus on developing hybrid 
methodologies that combine human expertise with 
machine intelligence in a balanced and explainable 
way. Additionally, fostering interdisciplinary edu-
cation and practice will be essential to ensure that 
teams are equipped to address both the technical and 
human-centered dimensions of AI integration. As 
AI evolves, its transformative potential will require 
continuous adaptation, ensuring that these systems 
remain both ethically aligned and pragmatically ef-
ϐicient.

Ultimately, the road forward will require a careful 
blend of innovation and reϐlection. By acknowledging 

both the opportunities and the limitations, designers 
and organizations can build information systems that 
are not only more intelligent but also more aligned 
with the ethical, practical, and societal contexts in 
which they operate. This dual focus on progress and 
responsibility will guide the integration of AI in the 
coming years, enabling smarter, more effective, and 
ethically sound systems.

CÊÄ�½çÝ®ÊÄ
The integration of artiϐicial intelligence (AI) into 

information systems design represents a fundamen-
tal shift in how these systems are conceived, devel-
oped, and maintained. Through the application of 
advanced AI techniques, such as machine learning, 
natural language processing, and generative mod-
els, organizations are achieving enhanced efϐiciency, 
data-driven decision-making, and more personalized 
user experiences. AI is enabling systems to evolve 
beyond static structures, becoming adaptive, intel-
ligent, and capable of learning from data to address 
new challenges and opportunities.

However, as AI continues to transform the land-
scape of information systems, several challenges per-
sist. The availability and quality of data, alongside the 
need for specialized expertise, remain signiϐicant bar-
riers to realizing the full potential of AI. Additionally, 
ethical concerns, particularly regarding transparen-
cy, accountability, and privacy, must be carefully man-
aged as AI systems become increasingly embedded in 
critical business and societal functions. Addressing 
these challenges will require interdisciplinary collab-
oration and the establishment of robust guidelines 
and standards for the responsible development and 
deployment of AI technologies.

Looking to the future, the role of AI in informa-
tion systems design is poised to expand further with 
the advent of technologies like low-code platforms, 
federated learning, and explainable AI. These inno-
vations will make AI more accessible and inclusive, 
allowing organizations to create systems that are not 
only more intelligent but also more human-centered 
and adaptable to evolving needs. As AI technologies 
continue to mature, they will empower organizations 
to build smarter, more efϐicient, and ethically aligned 
systems that contribute to both business success and 
societal progress.

In conclusion, while the integration of AI into in-
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formation systems presents both exciting opportu-
nities and inherent challenges, it is clear that AI will 
remain a transformative force in this ϐield. By em-
bracing its potential and addressing its challenges 
responsibly, organizations can harness AI to create 
systems that better align with the needs of users and 
society, paving the way for a more innovative and in-
clusive future.
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