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Abstract

Purpose: This study proposes a conceptual framework to explain the evolution of application development from
traditional manual coding to the emerging era of agentic development. While previous studies have primarily examined
manual programming, low-code development, Al-assisted coding, or agentic software engineering as separate topics,
this study integrates these approaches into a unified evolutionary perspective.

Design: This study employs a conceptual research design based on an integrative literature review. Relevant studies on
software development paradigms, software reuse, low-code/no-code platforms, generative Al, vibe coding, and agentic
software engineering were systematically analyzed and synthesized to develop a conceptual framework describing the
evolution of application development. The proposed framework was subsequently analyzed through three analytical
dimensions: development abstraction, developer role transformation, and degree of automation.

Findings: The study identifies five dominant application development paradigms: Manual Coding, Framework-based
Development, Low-Code Development, Al-assisted Development, and Agentic Development. The findings indicate that
application development has progressively evolved toward higher levels of development abstraction, increasing
software engineering automation, and continuous transformation of developer roles from software implementers to Al
collaborators and orchestrators. The study further argues that these paradigms should be viewed as complementary
and evolutionary rather than mutually exclusive, as contemporary software development frequently combines multiple
paradigms within a single project.

Originality/Value: This study contributes a unified conceptual framework that integrates previously fragmented
software development paradigms into a coherent evolutionary model. The framework provides a theoretical foundation
for future research in software engineering and offers practical implications for redesigning application development
curricula and preparing developers for increasingly Al-driven and agentic software engineering environments.

Keywords: Application Development Evolution; Development Abstraction; Software Development Paradigms; Low-
Code Development; Al-assisted Development; Agentic Development; Developer Role Transformation

1. Introduction

The rapid advancement of artificial intelligence (Al), particularly large language models (LLMs), has significantly
changed the way software applications are developed [1]. Activities that previously required extensive manual
programming can now be assisted by Al-powered coding tools capable of generating source code, explaining
programming concepts, identifying programming errors, and automating repetitive development tasks through natural
language interaction. More recently, Al agents have further expanded these capabilities by autonomously planning
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development tasks, interacting with external tools, executing workflows, and iteratively refining software with limited
human intervention[2].

However, these recent developments represent only the latest phase in the continuous evolution of application
development. Over the past several decades, application development has undergone significant transformations driven
by the need to improve developer productivity, reduce programming complexity, and enhance software quality. Early
software applications were developed primarily through manual coding, requiring developers to write every line of
source code and manage all aspects of software implementation. An example of this approach is the inventory
application developed by Rahwani and Nugraha using Visual Basic 2015, in which the application was manually
programmed without relying on modern frameworks or Al-assisted development tools [3].

As software systems became increasingly complex, framework-based development [4] emerged to promote code reuse,
standardized software architectures, and improved maintainability while reducing repetitive programming tasks. More
recently, the rapid adoption of low-code and no-code platforms has further simplified application development by
enabling developers to build applications with substantially less manual programming. An example of this approach is
the application development project reported by Rahwani [5][6] , illustrating how repetitive coding tasks can be
reduced through low-code development.

The emergence of generative Al has accelerated this evolutionary process. Al-assisted development, often referred to
as vibe coding, enables developers to describe application requirements using natural language while Al generates
corresponding source code. More recently, agentic development has shifted software engineering beyond code
generation by allowing Al to plan, coordinate, and execute multiple development tasks toward a specified goal.
Consequently, the role of developers is gradually changing from manually writing software to supervising, validating,
and orchestrating Al-driven development processes.

Existing studies have extensively investigated framework-based development, low-code/no-code platforms, Al-assisted
programming, and Al agents. However, these technologies are generally discussed as independent innovations rather
than as successive stages in the broader evolution of application development. As a result, there is limited conceptual
understanding of how these paradigms collectively represent increasing levels of development abstraction, changes in
the role of developers, and the growing degree of development automation.

Therefore, this paper proposes a conceptual framework for understanding the evolution of application development.
Figure 1 illustrates the proposed conceptual framework, which analyzes application development evolution through
three analytical dimensions: development abstraction [7], developer role transformation [8], and the degree of
automation [9]. These dimensions provide a conceptual lens for examining the progression of application development
across five paradigms: Manual Coding [3], Framework-based Development [4], Low-Code Development [10], Al-assisted
Development (Vibe Coding) [11], and Agentic Development [2].

Application Development Evolution

(Conceptual Lens)
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Figure 1 Proposed conceptual framework of application development evolution.

Rather than viewing these paradigms as isolated technological advances, this study argues that they represent
successive paradigms in the evolution of application development. The proposed framework is expected to provide a
conceptual foundation for future research on software engineering practices and application development education in
the era of artificial intelligence.
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2. Research Method

2.1. Research Design

This study adopts a conceptual research approach to develop a framework explaining the evolution of application
development. Rather than conducting empirical testing or a systematic literature review, the study synthesizes existing
literature to identify major paradigm shifts in application development and to organize them into a unified conceptual
framework. Conceptual research is particularly appropriate for developing theoretical perspectives by integrating
knowledge from multiple streams of literature and proposing new ways of understanding emerging phenomena.

2.2. Literature Identification

The conceptual framework was developed through a structured review of the literature related to software engineering,
application development, low-code/no-code development, Al-assisted programming, and agentic software engineering.
Relevant publications were identified primarily through Google Scholar and major academic digital libraries, including
IEEE Xplore, ACM Digital Library, SpringerLink, ScienceDirect, and Scopus-indexed journals.

The literature search employed combinations of keywords such as manual coding, framework-based development,
software abstraction, low-code development, no-code development, Al-assisted software development, vibe coding,
agentic coding, agentic software engineering, developer role transformation, and software development automation.
Both foundational studies and recent publications were considered to ensure comprehensive coverage of the evolution
of application development.

2.3. Literature Analysis and Conceptual Synthesis

Rather than analysing the selected studies independently, the literature was synthesized conceptually to identify
recurring themes that characterize the evolution of application development. Three analytical dimensions consistently
emerged across the literature:

e Development abstraction
e Developer role transformation
e Degree of automation

These dimensions were adopted as the analytical framework for interpreting how application development has evolved
over time. Figure 1 illustrates the conceptual framework employed in this study.

2.4. Conceptual Framework Development

The proposed conceptual framework was developed through a conceptual synthesis of the reviewed literature. Rather
than examining individual technologies independently, this study integrates findings from multiple research streams to
establish a unified perspective on the evolution of application development. The overall framework development
process is illustrated in Figure 2.

The framework development began by synthesizing literature related to software engineering, framework-based
development, low-code/no-code platforms, Al-assisted software development, and agentic software engineering.
Through this synthesis, three recurring analytical dimensions were identified: development abstraction, developer role
transformation, and degree of automation. These dimensions provide a common conceptual basis for interpreting how
application development has evolved over time.

Using these three analytical dimensions, the study examines five major paradigms of application development: Manual
Coding, Framework-based Development, Low-Code Development, Al-assisted Development (Vibe Coding), and Agentic
Development. Rather than representing isolated technological innovations, these paradigms are interpreted as
successive stages reflecting increasing levels of abstraction, changing developer responsibilities, and greater
automation throughout the application development process.

It is important to emphasize that the proposed framework does not suggest fundamental changes to the Software
Development Life Cycle (SDLC). Core software engineering activities, including requirements analysis, system design,
implementation, testing, deployment, and maintenance, remain essential across all development paradigms. Instead,
the framework explains how the methods used to perform these activities have evolved over time. As development
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paradigms progress, developers increasingly operate at higher levels of abstraction, their roles shift from manual coding
toward orchestration and supervision, and software development activities become progressively more automated.
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Figure 2 Research process for developing the proposed conceptual framework

Consequently, the proposed framework provides a conceptual explanation of the evolution of application development
by integrating technological advances into a coherent analytical model. Rather than focusing on individual tools or
programming technologies, the framework highlights the broader transformation in how software is developed in the
era of artificial intelligence.

3. Results and Discussions

3.1. Evolution of Application Development Paradigms

The conceptual synthesis of the reviewed literature indicates that application development has evolved through a series
of major paradigms, each introducing higher levels of abstraction [7], changing the role of developers [8], and increasing
the degree of automation [2]. Rather than representing isolated technological innovations, these paradigms reflect
successive approaches to developing software in response to increasing application complexity and advances in
software engineering technologies.

As illustrated in Figure 3, this study identifies five major paradigms in the evolution of application development: Manual
Coding, Framework-based Development, Low-Code Development, Al-assisted Development (Vibe Coding), and Agentic
Development. Each paradigm represents a distinct approach to software development while preserving the
fundamental activities of the Software Development Life Cycle (SDLC)[12], including requirements analysis, system
design, implementation, testing, deployment, and maintenance. What has evolved is not the SDLC itself, but the methods,
tools, and levels of abstraction through which these activities are performed.
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Figure 3 The five paradigms of application development evolution

The earliest paradigm, Manual Coding, required developers to implement software by writing source code directly,
providing maximum flexibility but demanding extensive programming expertise [13]. As software systems became
increasingly complex, Framework-based Development introduced reusable software components and standardized
architectural patterns to improve productivity, maintainability, and code quality.

The emergence of Low-Code Development [10] further increased the level of abstraction by allowing applications to be
created through visual models and configuration rather than extensive manual coding. More recently, advances in
generative Al have enabled Al-assisted Development, in which developers interact with large language models using
natural language prompts to generate and refine source code. The latest paradigm, Agentic Development, extends Al
assistance by enabling autonomous software agents to plan, coordinate, execute, and refine development tasks with
limited human intervention.

Although these paradigms differ significantly in their technologies and development approaches, they share the
common objective of reducing development complexity while improving productivity and software quality. This study
argues that these paradigms should not be viewed as independent technological milestones, but as successive stages in
the continuing evolution of application development. The following sections examine this evolution through three
analytical dimensions: development abstraction [7], developer role transformation [14], and degree of automation [9].

3.2. Development Abstraction Across the Five Paradigms

One of the most significant findings of this study is that application development has continuously evolved toward
higher levels of development abstraction [7]. Rather than requiring developers to manage every implementation detail,
each new development paradigm progressively abstracts lower-level technical complexities, allowing developers to
concentrate on increasingly higher-level aspects of software development.

In the manual coding paradigm, developers were responsible for implementing every component of an application
directly in source code. All business logic, user interface, data access, and system integration had to be explicitly
programmed [12], requiring extensive knowledge of programming languages, algorithms, and system architecture.
Consequently, software development was highly dependent on coding expertise and required substantial development
time. Visual abstractions, reusable development components, and automated code generation were generally
unavailable, requiring developers to manually implement most application functionalities [10].

Framework-based development introduced the first major increase in development abstraction [4]. Instead of building

every software component from scratch, developers increasingly assembled applications using reusable libraries,
standardized architectures, and predefined software components, reflecting the component-based software
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engineering principle of "reuse rather than rebuild" [15]. Frameworks reduced repetitive coding activities while
improving maintainability, consistency, and software quality[16].

The emergence of low-code development further elevated the level of development abstraction by enabling application
development through visual programming, reusable components, automatic code generation, and minimal hand-coding
[10]. According to Rokis and Kirikova [10], low-code development provides a rapid and flexible approach that translates
business requirements into software applications through graphical interfaces and visual abstraction rather than
extensive manual programming. This evolution is consistent with the broader trend toward Low-Code/No-Code (LCNC)
platforms described by Sufi [17], reflecting a progressive shift from traditional programming to increasingly abstract
forms of application development. Rather than focusing primarily on syntax implementation, developers increasingly
concentrated on application workflows, business processes, and user requirements. In addition to reducing coding
effort, low-code platforms have been reported to shorten development cycles, improve collaboration between business
and IT stakeholders, increase responsiveness to changing business requirements, and enable wider participation of
citizen developers in software development [10]. Although programming knowledge remained valuable, significantly
fewer implementation details required manual coding.

Al-assisted development represents another major shift in abstraction. Instead of constructing software through code
or visual components alone, developers increasingly express application requirements using natural language prompts
[18] [19]. Large Language Models translate these high-level descriptions into executable source code, allowing
developers to focus more on problem definition, solution refinement, and code verification than on writing every
implementation detail themselves [9][20].

The highest level of abstraction is represented by agentic development [2]. In this paradigm, Al systems extend beyond
code generation to autonomously perform multiple software engineering activities, including planning development
tasks, generating and revising code, testing software, debugging defects, interacting with external tools, and
coordinating development workflows [2]. Consequently, developers increasingly define objectives, constraints, and
expected outcomes, while Al agents execute much of the implementation process autonomously under human
supervision[20].

Figure 4 summarizes this continuous increase in development abstraction. Across the five paradigms, the primary
responsibility of developers gradually shifts from writing low-level implementation code toward defining business
objectives, validating Al-generated solutions, and orchestrating increasingly autonomous software development
processes. This finding suggests that the evolution of application development is characterized not merely by
technological advancement, but by a fundamental transition in the level of abstraction through which software systems
are created.

EVOLUTION OF APPLICATION DEVELOPMENT ABSTRACTION
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Figure 4 Increasing levels of development abstraction across the five application development paradigms

3.3. Developer Role Transformation

Another important finding of this study is the continuous transformation of the developer's role throughout the
evolution of application development. As development abstraction and automation increased, developers gradually
shifted their attention from low-level programming activities toward higher-level software design, business problem
solving, and system orchestration.
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In the manual coding paradigm, developers were responsible for virtually every aspect of software implementation [13]
. They designed algorithms, implemented business logic, managed data access, developed user interfaces, performed
testing, and resolved implementation issues manually. Consequently, software development relied heavily on individual
programming expertise and detailed knowledge of programming languages and system architecture.

The introduction of software frameworks changed the developer's responsibilities by providing reusable architectures,
standardized programming patterns, and pre-built software components. Rather than repeatedly implementing
common functionalities, developers increasingly focused on integrating business requirements with framework
capabilities while still maintaining responsibility for application logic and software quality.

The emergence of low-code platforms further transformed the developer's role from software programmer to
application builder. Visual development environments enabled developers and even citizen developers to create
applications through graphical modelling, reusable components, and business process configuration instead of
extensive manual coding [10]. Consequently, developers devoted more attention to business processes, user experience,
and application functionality than to programming syntax.

The adoption of generative Al introduced another significant shift in developer responsibilities. Rather than manually
implementing every software component, developers increasingly collaborate with Al systems that generate code,
documentation, test cases, and implementation alternatives from natural language instructions [21]. As a result,
developers spend more time reviewing, validating, refining, and integrating Al-generated outputs than writing every
line of source code themselves.

This transformation becomes even more evident in the emerging paradigm of vibe coding and agentic development.
Meske et al. argue that software development is shifting from deterministic programming toward intent-mediated
collaboration, in which developers express high-level objectives through natural language dialogue while Al assumes
increasing responsibility for implementation. Consequently, software development redistributes cognitive and
technical work between humans and Al, shifting developer expertise from technical implementation toward
collaborative orchestration, architectural reasoning, and strategic decision making [22].

Figure 5 summarizes the transformation of the developer's role across the five development paradigms. Overall, the
findings indicate that developers are progressively moving away from low-level programming activities toward higher-
level responsibilities involving solution design, business understanding, Al supervision, and software orchestration.

Figure 5 Transformation of developer roles across the five application development paradigms
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It should be noted that the five paradigms proposed in this study are not mutually exclusive. Contemporary application
development frequently combines multiple paradigms within a single project. For example, developers may implement
business logic manually, utilize framework services, configure low-code components, collaborate with Al coding
assistants, and supervise agentic Al systems simultaneously. Therefore, the proposed framework should be interpreted
as representing the dominant evolution of software development practices rather than sequential replacement of
earlier paradigms.

3.4. Increasing Degree of Automation

The third dimension identified in this study is the increasing degree of automation throughout the application
development process. Similar to the evolution of development abstraction and developer roles, automation has
progressively expanded across software development paradigms. Rather than merely accelerating programming
activities, each paradigm has introduced new mechanisms for reducing manual effort and automating increasingly
complex software engineering tasks.

In the manual coding paradigm, software development was almost entirely dependent on human effort. Developers
manually implemented application logic, created user interfaces, tested software, identified defects, and maintained
source code [13]. Automation was generally limited to basic compiler functions and development tools, leaving most
software engineering activities under direct human control.

Framework-based development introduced partial automation by providing reusable software components,
standardized development patterns, built-in libraries, and development utilities [16]. Common functionalities such as
authentication, routing, database access, session management, and input validation were increasingly handled by
frameworks rather than implemented repeatedly by developers. As a result, repetitive programming tasks were
significantly reduced while maintaining flexibility for application-specific business logic.

Low-code development further increased the degree of automation by automatically generating substantial portions of
application code from visual models, predefined components, and business process configurations [10]. Development
platforms increasingly automated user interface generation, database integration, workflow implementation, and
deployment activities, allowing developers to focus on application functionality rather than implementation details.
Consequently, software development became faster and more accessible to users with limited programming experience
[10].

Al-assisted development represents a significant advancement in software engineering automation. Large Language
Models assist developers by generating source code, explaining programming concepts, identifying programming
errors, creating software documentation, generating test cases, and recommending implementation alternatives based
on natural language instructions [19] [21]. Rather than replacing developers, recent studies emphasize that GenAl
establishes a collaborative human-AI workflow in which Al augments developers' capabilities while developers remain
responsible for validation, architectural decisions, and software quality [21].

Recent empirical studies also indicate that software development practices are shifting from traditional coding toward
increasingly automated and Al-supported workflows. Yu argues that this progression reflects a broader paradigm shift
in coding productivity, where GenAl extends automation beyond conventional development pipelines by enabling Al-
assisted code co-creation rather than merely supporting implementation tasks [23].

The highest degree of automation is observed in the emerging paradigm of agentic development. Rather than assisting
individual programming tasks, Al systems increasingly participate throughout the software development lifecycle by
planning tasks, generating code, executing tests, reviewing implementations, and interacting with external development
tools under human supervision [22]. As argued by Meske et al,, this emerging paradigm fundamentally reconfigures
software development from deterministic programming toward intent mediation, where developers express high-level
objectives through conversational interaction while Al assumes increasing responsibility for implementation [22].
Consequently, developer expertise shifts from syntax implementation toward collaborative orchestration, architectural
reasoning, and strategic decision making.

Figure 6 summarizes the increasing degree of automation across the five application development paradigms. The
findings suggest that automation has evolved from supporting isolated programming activities to coordinating
integrated software engineering processes. Nevertheless, this evolution does not eliminate the role of human
developers. Instead, automation increasingly complements human expertise by reducing repetitive implementation
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tasks while enabling developers to focus on higher-level decision making, business problem solving, and Al

orchestration.
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Figure 6 Increasing degree of automation across the five application development paradigms

4., Conclusion

This study proposed a conceptual framework to explain the evolution of application development through five major
paradigms: Manual Coding, Framework-based Development, Low-Code Development, Al-assisted Development, and
Agentic Development. Rather than treating these paradigms as isolated technological innovations, this study
conceptualizes them as successive stages in the continuous evolution of software development.

The proposed framework demonstrates that this evolution can be understood through three interrelated dimensions:
increasing development abstraction, transformation of developer roles, and increasing degrees of automation. Across
these paradigms, software development has progressively shifted from manually implementing every software
component toward defining higher-level business objectives while increasingly collaborating with intelligent
development tools and autonomous Al agents.

The findings also suggest that the evolution of application development should not be interpreted as the replacement
of earlier paradigms. Instead, contemporary software development frequently combines multiple paradigms within the
same project. Developers may simultaneously write application logic manually, utilize software frameworks, configure
low-code components, collaborate with Al coding assistants, and supervise agentic Al systems. Therefore, the proposed
framework represents the evolution of dominant development paradigms rather than mutually exclusive development
approaches.

From a theoretical perspective, this study contributes a unified conceptual framework that integrates previously
fragmented discussions on software development paradigms into a coherent evolutionary perspective. Existing studies
have typically examined manual programming, low-code development, Al-assisted coding, or agentic software
engineering independently. In contrast, this study positions these approaches within a single evolutionary model that
explains how software development has progressively evolved over time.

From a practical perspective, the proposed framework provides useful insights for software engineering researchers,
educators, and practitioners. For educators, the framework highlights the need to rethink application development
curricula by complementing traditional programming skills with higher-level competencies such as system
architecture, business analysis, Al collaboration, and Al orchestration. For practitioners, the framework provides a
conceptual understanding of how emerging Al technologies reshape software development practices while emphasizing
that human expertise remains essential throughout the development lifecycle.

208



International Journal of Science and Research Archive, 2026, 20(01), 200-210

This study has several limitations. The proposed framework is conceptual in nature and has not yet been empirically
validated. Future research may evaluate the framework through expert interviews, Delphi studies, surveys of software
practitioners, or longitudinal analyses of software development practices across different industries. In addition, future
studies may investigate the educational implications of agentic development and examine how software engineering
curricula should evolve to prepare future developers for increasingly Al-driven development environments.
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