
  

 

 

Fringe Multi-Engineering Proceedings(FMEP) 

Volume 02, Issue 02, Apr-Jun 2026, pp. 44-52 
____________________________________________________________________________________________ 

_________________________________________________________________________________________   ___ 

 

This is an open access article under the CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0 /) 

Research Article  
 

The Role of AI in Transforming Research Methodology and Scholarly 

Communication 

Kirthi Nair1,*, Deepti Udyavar2, Nisha3 and Saurabh Jaiswal4 
1Department of Business Administration, Mangalore University, India  

2Department of Business Administration, P. A. First Grade College, India 
3Department of Education, Advents TCCA, India 

4Department of Business Administration, United Institute of Management, Prayagraj, India 
*Corresponding Author: Kirthi Nair, Email: kirthi.nair.ap@gmail.com 

Received: 17/04/2026; Revised: 25/05/2026; Accepted: 17/06/2026; Published: 30/06/2026. 

DOI: https://doi.org/10.69996/fmep.2026014 

Abstract: Artificial intelligence (AI), and in particular the recent generation of large language models 

and generative systems, is reshaping how scholarly knowledge is produced, evaluated, and disseminated. 

This paper offers a conceptual, integrative review of the ways in which AI is transforming both research 

methodology and scholarly communication. On the methodological side, the paper examines the use of AI 

in literature discovery and systematic review, data collection and preparation, quantitative and qualitative 

analysis, and hypothesis and research-design support. On the communication side, it considers AI-assisted 

academic writing, the evolving practice of peer review, and the publishing, dissemination, and discovery 

of research outputs. The review synthesises the principal opportunities these tools present, including gains 

in efficiency, accessibility, and the scale of inquiry, alongside the risks they introduce, such as fabrication 

and “hallucination,” bias, threats to reproducibility, questions of authorship and accountability, and 

unequal access. Drawing on emerging editorial and ethical guidance, the paper argues that AI is most 

productively understood not as a replacement for the researcher but as an augmenting instrument whose 

value depends on human oversight, transparency of use, and disciplined methodological governance. The 

paper concludes by outlining directions for responsible integration, including disclosure norms, AI 

literacy, and institutional policy, and by calling for empirical work to test the propositions advanced here.  

Keywords: Artificial Intelligence, Generative AI, Research Methodology, Scholarly Communication, 

Peer Review. 

1. Introduction  

Research has always been shaped by the tools available to those who conduct it. The 

printing press widened the circulation of ideas, the statistical calculator changed what could be 

measured, and the internet transformed how scholars locate and share their work. Artificial 

intelligence represents the latest, and arguably the most consequential, of these tool-driven shifts 

[1-3]. What distinguishes the current moment is not the mere presence of computation in 

research, which is long-standing, but the arrival of systems that can read, summarise, reason over, 

and generate scholarly text and data at a scale and fluency that were previously the exclusive 

province of human experts. 

The release of increasingly capable large language models (LLMs) and generative 

systems has moved AI from a specialised back-office technology into the everyday workflow of 

researchers across disciplines. Tools that draft literature summaries, propose statistical 

approaches, clean and code data, translate manuscripts, and even generate plausible prose are 

now widely accessible [4-6]. This diffusion has provoked both enthusiasm and anxiety within the 

academic community. Proponents point to substantial gains in productivity, inclusivity, and the 
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reach of inquiry; critics warn of fabricated citations, opaque reasoning, threats to research 

integrity, and an erosion of the human judgement on which scholarship ultimately rests [7-9]. 

This paper offers a conceptual and integrative account of how AI is transforming two 

interlocking domains: research methodology, understood as the systematic process by which 

knowledge is generated, and scholarly communication, understood as the process by which that 

knowledge is validated, published, and disseminated. Rather than advancing a single empirical 

claim, the paper synthesises current developments, emerging editorial guidance, and the 

scholarly debate surrounding them in order to map the opportunities and hazards of AI-assisted 

research. The central argument is that AI functions most productively as an augmenting 

instrument rather than an autonomous author or investigator, and that realising its benefits while 

containing its risks depends on transparency of use, sustained human oversight, and appropriate 

institutional governance. 

The remainder of the paper is organised as follows. Section 2 examines the role of AI 

across the research methodology lifecycle. Section 3 turns to scholarly communication, including 

writing, peer review, and dissemination. Section 4 consolidates the principal opportunities, and 

Section 5 the principal challenges and ethical considerations. Section 6 sketches directions for 

responsible integration, and Section 7 concludes. 

2. AI in Research Methodology 

Methodology is the connective tissue of research: it links a question to the evidence 

brought to bear upon it. AI is now visible at nearly every stage of this process, from the initial 

framing of a problem to the final interpretation of results. This section reviews four broad areas 

of impact. 

2.1 Literature Discovery and Systematic Review 

The exponential growth of published research has made comprehensive literature review 

both more important and more difficult. A single active field may generate thousands of papers a 

year, far exceeding what any individual can read [10-12]. AI-driven discovery tools address this 

by using semantic search, citation-network analysis, and natural language processing to surface 

relevant work, cluster related studies, and trace the evolution of ideas across a corpus. Rather 

than matching keywords alone, semantic systems can identify conceptually related studies that 

use different terminology, reducing the risk that important work is overlooked. 

In systematic reviews and meta-analyses, where methodological rigour is paramount, AI 

is increasingly used to assist with screening titles and abstracts against inclusion criteria, 

extracting data from included studies, and even flagging potential risk-of-bias signals. Used 

carefully, such assistance can compress a process that once took months into weeks, allowing 

reviewers to devote their attention to judgement-intensive tasks [13-15]. The essential caveat is 

that these tools accelerate rather than replace the reviewer: screening decisions, quality appraisal, 

and interpretation remain human responsibilities, and undisclosed reliance on automated 

screening can compromise the transparency that systematic review methodology demands. 

2.2 Data Collection and Preparation 

Much of the labour of empirical research lies not in analysis but in the unglamorous work 

of assembling and cleaning data. AI has become a powerful ally here. Machine-learning models 

can extract structured information from unstructured sources such as documents, images, and 

audio; classify and label large datasets; and detect anomalies or inconsistencies that would be 

impractical to find by hand. In qualitative research, transcription and preliminary coding of 

interviews can be substantially automated, and language models can assist in translating 

instruments and responses across languages, widening the pool of participants a study can reach 

[16-18]. 
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These capabilities carry methodological responsibilities. Automated data extraction and 

labelling can introduce systematic error if the underlying model reflects biases in its training data, 

and such errors may propagate silently into downstream analysis. Good practice therefore 

requires validation of AI-generated labels against human-coded samples, documentation of the 

tools and versions used, and transparency about where automation entered the data pipeline. 

2.3 Data Analysis and Interpretation 

AI extends the analytical repertoire available to researchers in several ways. Beyond 

conventional statistics, machine-learning methods can detect non-linear patterns, model high-

dimensional relationships, and generate predictions from complex data [19-21]. Increasingly, 

conversational AI systems allow researchers with limited programming experience to specify 

analyses in natural language and receive executable code, lowering a long-standing barrier to 

quantitative work. In qualitative and mixed-methods traditions, language models can assist in 

thematic analysis by proposing candidate themes and summarising patterns across a corpus of 

text. 

The interpretive stakes are correspondingly high. A model that produces a coefficient, a 

cluster, or a theme offers no guarantee that the result is meaningful, valid, or free of artefact. 

Generative systems can also fabricate plausible-looking outputs, including statistics and citations 

that do not correspond to any real source, a phenomenon commonly described as hallucination. 

Researchers therefore retain full responsibility for verifying analytical outputs, confirming that 

assumptions are met, and ensuring that conclusions are warranted by the evidence rather than by 

the fluency of the tool [22]. 

2.4 Hypothesis Generation and Research Design 

At the earliest and most creative stages of inquiry, AI can serve as a thinking partner. By 

synthesising large bodies of literature, generative systems can help researchers identify gaps, 

articulate competing explanations, and formulate candidate hypotheses [23-25]. They can 

suggest alternative research designs, sampling strategies, or measurement instruments for a 

researcher to evaluate. In several scientific domains, specialised AI systems have accelerated 

discovery directly, for example by predicting molecular structures or proposing experimental 

candidates for laboratory testing. 

Here too the augmentation framing applies. AI-generated hypotheses are only as good as 

the literature and assumptions embedded in the model, and they require critical scrutiny before 

they are pursued. The value of the tool lies in expanding the space of possibilities a researcher 

considers, not in substituting for the theoretical reasoning and domain expertise needed to judge 

which possibilities are worth investigating [26]. 

3. AI in Scholarly Communication 

If methodology concerns how knowledge is produced, scholarly communication concerns 

how it is refined, certified, and shared. AI is reshaping each of these functions, and in doing so is 

prompting publishers, editors, and learned societies to revisit long-standing norms. 

3.1 Academic Writing and Language Support 

The most visible and widely adopted use of AI in scholarship is in writing. Generative 

language models can draft outlines, summarise findings, improve clarity and flow, adjust tone for 

a target audience, and produce plain-language summaries of technical work [27-28]. For 

researchers who write in a language other than their first, these tools offer a particularly 

meaningful benefit: they help level a long-standing inequity in which the quality of English 

expression, rather than the quality of the science, can influence how work is received. In this 
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sense AI has the potential to make scholarly communication more inclusive and its participation 

more global. 

These benefits are accompanied by clear boundaries. Editorial and ethics bodies have 

converged on the position that AI tools cannot be listed as authors, because authorship entails 

accountability for the work and the capacity to approve it and to respond to questions about it, 

which a tool cannot provide. Guidance increasingly requires that any substantive use of 

generative AI in the preparation of a manuscript be disclosed. The distinction that has emerged is 

between using AI as an aid to expression, which is broadly accepted when disclosed, and 

delegating to it the intellectual substance of the work, which is not [29-31]. 

3.2 Peer Review 

Peer review is the mechanism through which the scholarly community certifies the 

quality and validity of research, and it is under considerable strain: reviewer availability has not 

kept pace with submission volume, and the process can be slow and uneven. AI offers several 

forms of assistance. Automated tools can perform initial technical checks, screen for plagiarism 

and image manipulation, assess whether a manuscript falls within a journal’s scope, verify the 

presence of required reporting elements, and help editors identify suitable reviewers. Such 

checks can raise the baseline quality of submissions and free human reviewers to concentrate on 

substantive evaluation. 

At the same time, the use of AI in review raises serious concerns. Confidentiality is 

foremost: uploading an unpublished manuscript to a general-purpose AI service may breach the 

confidentiality that peer review depends upon and may expose an author’s work in ways they did 

not consent to [32-33]. For this reason a number of publishers and funding bodies have restricted 

or prohibited the use of external generative tools in confidential review. There is also the risk 

that a reviewer who delegates evaluation to a model produces a fluent report that lacks genuine 

critical engagement. The emerging consensus is that AI may support the administrative and 

technical dimensions of review, but the scholarly judgement at its core must remain human and 

accountable. 

3.3 Publishing, Dissemination, and Discovery 

Beyond writing and review, AI is changing how research reaches its audiences. On the 

production side, it assists with formatting, reference management, metadata generation, and 

translation, all of which can widen the accessibility of published work. On the discovery side, 

recommendation systems and AI-powered search help readers locate relevant research within an 

ever-expanding literature, and conversational interfaces increasingly allow users to query bodies 

of research directly. These developments promise to shorten the distance between a finding and 

the reader who needs it [34]. 

The same capabilities create new vulnerabilities for the scholarly record. The ease of 

generating plausible academic text lowers the cost of producing low-quality or fraudulent output, 

including fabricated papers and the industrial output of so-called paper mills. This places a 

growing premium on integrity infrastructure: detection tools, provenance and disclosure 

standards, and editorial vigilance. As AI systems themselves increasingly draw on the published 

literature to answer questions, the reliability of that literature, and the transparency of how it was 

produced, becomes a shared public good that the scholarly community has a strong interest in 

protecting. 

4. Opportunities and Benefits 

Taken together, the developments reviewed above point to several substantial 

opportunities. The first is efficiency. By automating repetitive and time-intensive tasks, from 

literature screening to data cleaning to language editing, AI can free researchers to spend more of 
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their time on the conceptual and interpretive work that only they can do. The second is 

accessibility and equity. Language support, low-code analysis, and plain-language 

summarisation lower barriers for early-career researchers, for those working in under-resourced 

institutions, and for those who do not write in English as a first language, potentially broadening 

participation in global scholarship. 

A third opportunity is scale and reach. AI makes it feasible to analyse corpora and 

datasets that would overwhelm manual methods, enabling questions that were previously 

impractical to ask. A fourth is acceleration of discovery: in fields from structural biology to 

materials science, AI systems have compressed timelines and surfaced candidates that human 

researchers can then test. A fifth, more diffuse benefit is cognitive augmentation, in which AI 

acts as a tireless thinking partner that helps researchers explore alternatives, surface blind spots, 

and articulate ideas. Each of these benefits, however, is conditional: it is realised only when the 

tool is used with appropriate skill, verification, and transparency. 

5. Challenges, Risks, and Ethical Considerations 

The risks of AI in research are neither hypothetical nor marginal, and they map closely 

onto the benefits. The most discussed is fabrication. Generative models can produce fluent text 

that includes invented citations, misattributed findings, and fabricated data, and their very 

fluency can make such errors difficult to detect. Because these systems optimise for plausibility 

rather than truth, outputs must be independently verified before they are trusted, and unverified 

reliance poses a direct threat to research integrity. 

A second concern is bias and fairness. AI systems learn from existing data and literature, 

and in doing so can absorb and reproduce the biases present in them. In research, this can distort 

which studies are surfaced, how data are labelled, and which hypotheses are proposed, with the 

risk of entrenching rather than correcting existing inequities. A third concern is reproducibility 

and transparency. AI tools are frequently updated, are often proprietary, and can behave non-

deterministically, so that an analysis produced with a given tool at a given time may not be 

reproducible later. Without disclosure of the tools, versions, and prompts used, the transparency 

on which cumulative science depends is undermined. 

A fourth cluster of concerns surrounds authorship, accountability, and academic integrity. 

Because AI cannot take responsibility for a work, it cannot be an author, yet its contribution can 

be substantial; disentangling human and machine contribution, and preserving genuine 

intellectual ownership, is a live challenge. In education and training, over-reliance on generative 

tools risks eroding the very skills, critical reading, writing, and analysis, that scholarly formation 

is meant to build. A fifth concern is confidentiality and data protection, particularly acute where 

sensitive research data or unpublished manuscripts are submitted to external services. Finally 

there is the risk of a new digital divide: if the most capable tools are costly, their benefits may 

accrue disproportionately to already well-resourced individuals and institutions, widening rather 

than narrowing global inequities in research. 

These considerations do not amount to a case against AI in research. They amount to a 

case for its disciplined use. Each risk has a corresponding mitigation, human verification, bias 

auditing, disclosure, and equitable access, and the responsible integration of AI depends on 

building these mitigations into research practice and policy. 

6. Toward Responsible Integration: A Framework 

The preceding analysis suggests that the productive question is not whether to use AI in 

research but how to do so responsibly. Several principles follow from the discussion. 

Transparency is foundational: researchers should disclose where and how AI was used in both 
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methodology and writing, so that reviewers and readers can weigh its contribution. Human 

oversight is non-negotiable: AI outputs, whether analyses, summaries, or drafts, should be 

verified by a competent human who takes responsibility for them, preserving the principle that 

accountability rests with people, not tools. 

Beyond individual practice, institutions and publishers have a role. Clear policies on 

acceptable use, disclosure requirements, and confidentiality protections give researchers a stable 

framework within which to work. Investment in AI literacy, so that researchers understand both 

the capabilities and the limitations of the tools they use, is as important as access to the tools 

themselves. Attention to equity, through affordable or open access to capable tools, helps ensure 

that the benefits of AI are shared rather than concentrated. And continued investment in integrity 

infrastructure, including detection, provenance, and disclosure standards, protects the scholarly 

record on which the entire enterprise depends. Together these elements describe a governance 

model in which AI augments human scholarship within a structure of transparency, oversight, 

and shared standards. 

7. Conclusion 

Artificial intelligence is transforming research methodology and scholarly 

communication simultaneously, changing how knowledge is generated, evaluated, and shared. 

This paper has argued that the most accurate and useful way to understand these changes is 

through the lens of augmentation rather than replacement. Across the research lifecycle, from 

literature discovery and data preparation to analysis, writing, review, and dissemination, AI can 

deliver real gains in efficiency, accessibility, and scale. Yet each of these gains is shadowed by a 

corresponding risk, whether fabrication, bias, opacity, or inequity, and none of the risks can be 

managed by the technology alone. 

The decisive variable is therefore human: the judgement, verification, and accountability 

that researchers bring to their use of these tools, and the institutional structures that support 

responsible practice. Realising the promise of AI in scholarship while safeguarding its integrity 

will depend on transparency of use, sustained human oversight, investment in literacy and 

equitable access, and robust integrity infrastructure. As a conceptual review, this paper advances 

propositions rather than findings; a natural next step is empirical work that examines how 

researchers actually use AI across disciplines, how disclosure and governance norms take hold in 

practice, and how the benefits and risks identified here are distributed across the global research 

community. What is clear is that AI is now part of the fabric of scholarship, and that the task 

before the academic community is to shape its integration deliberately, in the service of rigorous, 

transparent, and inclusive knowledge. 
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