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Artificial intelligence (AI) is rapidly 
reshaping research across disciplines. In 
tasks as diverse as automating literature 
reviews and decoding complex datasets, 
AI has become central to modern inquiry. 
However, its rise has also prompted criti-
cal questions regarding human judgment, 
ethics, and dependence on machine out-
puts. Although AI increases efficiency, it 
cannot replace the creativity, intuition, and 
moral responsibility that underpin credible 
research. The challenge is therefore not to 
surrender human intellect to algorithms but 
to cultivate a partnership between them.

Current use of AI in 
research

AI now permeates nearly every research 
field, and has transformed how data are 
gathered, analyzed, and interpreted. In 
data-heavy domains, such as genomics, 
climate science, and finance, AI can detect 
correlations and patterns with unmatched 
precision [1, 2]. Biomedical researchers 
use AI to accelerate drug discovery, opti-
mize clinical trials, and refine diagnostics 
[3], whereas social scientists use sentiment 
analysis and behavioral modeling to probe 
social trends [4].

AI’s ability to automate literature reviews 
has been another major breakthrough. As 
academic output rapidly increases, natural 
language processing tools can now summa-
rize vast studies, pinpoint research gaps, and 
extract key findings. Consequently, research-
ers can spend less time collecting and more 
time interpreting information [5]. The grow-
ing presence of AI technology in higher edu-
cation and research underscores this trend. 
Moreover, AI can assist in scientific writing 
by improving grammar and structure, and 
increasing citation accuracy; it can even 
streamline the publication process [6].

However, the expanding roles of AI also 
warrant caution. Models trained on biased 
data can yield misleading results, and the 

opaque “black box” nature of many algo-
rithms hinders transparency and accounta-
bility [7]. As research grows increasingly 
dependent on AI, ensuring scientific integ-
rity will be essential. The advantages and 
risks of using AI in research are summa-
rized in Table 1 below.

Smartly applying AI 
to enhance research 
performance

To maximize AI’s benefits and limit its 
risks, researchers must use it strategically, 
as an assistant rather than a substitute 
for human expertise. Critical interpreta-
tion and ethical judgment remain essen-
tial, together with active oversight of 
AI-generated outputs, if necessary. High-
quality, unbiased data are crucial, because 
flawed inputs can lead to unreliable results 
[8]. Transparency should also be stand-
ard practice: to ensure reproducibility and 
accountability, researchers must document 
use of AI in analysis, hypothesis building, 
and interpretation [9]. Equipping research-
ers with AI literacy is equally important. 
Institutions should provide training on 
AI’s methods, limits, and ethical use. 
Establishing AI ethics committees could 
safeguard responsible integration and 
uphold research integrity [10].

Human–AI collabora-
tion: a sociotechnical 
perspective

Beyond technical and ethical debates, 
human–AI collaboration in research is 
best viewed through a sociotechnical 
lens. Science has always evolved with its 
tools, and AI is simply the latest stage in 
this co-development. Rather than being an 
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independent actor, AI functions within an interdependent 
system in which humans provide meaning and creativity, and 
machines deliver computation and scale. This framework 
reflects the idea of “extended cognition,” in which technol-
ogy enhances but does not replace human intellect. Genuine 
innovation emerges when researchers critically interpret AI 
outputs within ethical and disciplinary contexts. Ultimately, 
research integrity will hinge not only on technical oversight 
but also on understanding how humans and intelligent sys-
tems can co-create knowledge responsibly.

Case studies: International 
Academic Controversies on 
AI-Generated Articles

AI Misuse in UK Higher Education

The rapid use of AI tools among UK students has sparked 
major academic integrity concerns. Surveys suggest that 
nearly 90% of undergraduates use AI technologies such as 
ChatGPT for assignments, research, or writing support [11]. 
Although such tools can facilitate learning, their unchecked 
use has led to increasing cases of academic misconduct 
[10]. A key issue is the absence of clear, unified institutional 
guidelines. Because most UK universities still lack consist-
ent AI policies, students remain uncertain about acceptable 
AI use. Existing rules vary across institutions, faculties, and 
even individual professors, thus leading to confusion [12].

This inconsistency also exposes a double standard: 
whereas students are penalized for AI-generated work, many 
faculty members use AI for research, communication, and 
grading [13]. The current debate underscores the need for 
transparent, standardized AI policies that balance innovation 
with fairness and uphold academic integrity [14].

Controversies regarding  
AI-generated academic papers
AI’s growing role in academic publishing has triggered 
global ethical debates. Leading journals such as Science 
now require authors to disclose any AI use in data analysis, 
text editing, or literature review, and prohibit use of AI to 
replace core intellectual contributions such as hypothesis 
formation or interpretation. However, authors’ compliance 
with AI policies remains uneven, and some researchers mis-
use AI or fail to disclose its involvement. A notable case at 
a Chinese “211 Project” university involved an SCI-indexed 
paper with phrasing and structure resembling ChatGPT 
outputs, thus prompting doubts regarding authorship integ-
rity. The incident reignited concerns that AI-generated 
writing can blur authorship boundaries, mislead readers, 
and compromise scientific rigor. In response, universities 
and publishers are tightening regulations [15]. Institutions 
now mandate AI-use disclosures, and leading journals are 

testing AI-detection tools to identify undisclosed machine-
generated content [16].

Human vs. AI: when are we the 
winner?

Despite AI’s rapid progress in several essential domains, AI 
cannot surpass human intellect. Although AI can analyze 
data, detect patterns, and generate text, it lacks the reasoning, 
ethical discernment, and creativity inherent in high-quality 
research. The limits of AI are clearest in hypothesis gener-
ation and theoretical innovation. Although AI can identify 
correlations, it lacks the curiosity and paradigm-challenging 
insights that can drive breakthroughs. Ethical and moral deci-
sion-making also must remain uniquely human. Research in 
bioethics, law, and social policy requires empathy and moral 
reasoning beyond the capabilities of programmed frame-
works. Similarly, qualitative and interpretive disciplines, 
such as anthropology, history, and literature, depend on con-
text, symbolism, and emotion that AI cannot authentically 
grasp.

Human researchers also excel in interdisciplinary synthe-
sis and contextual awareness, and can connect ideas across 
fields in ways in which AI cannot intuitively replicate [17]. 
True creativity rooted in imagination, originality, and lived 
experience remains beyond algorithmic reach [18] (Box 1). 
In emotional and psychological research, empathy and 
human connection are indispensable. AI can detect senti-
ment but cannot comprehend genuine emotion or conscious-
ness [19, 20]. Field research and community engagement, 
which rely on trust and adaptability, similarly require human 
presence [21]. Ultimately, AI can serve as a powerful col-
laborator but not a human replacement. Scientific progress 
depends on balancing AI’s computational strength with 
human creativity, ethics, and insight. When used as a partner 
but not a proxy, AI can enhance research while preserving 
what makes discovery profoundly human [17].

A note of caution

As AI becomes integral to research, maintaining ethical and 
responsible practices is paramount. The Office of Research 
Integrity warns against plagiarism and data fabrication, and 
these risks are amplified by AI-generated text and results. 
All AI outputs must be verified for originality and accuracy 
against established literature and methods. Transparency is 
equally essential. Researchers must clearly disclose how AI 
was used within methods sections to preserve credibility and 
compliance with integrity policies. Data privacy and security 
also require vigilance: because many AI tools rely on sen-
sitive datasets, strict adherence to data protection laws and 
institutional governance protocols is necessary. Finally, the 
potential misuse of AI to manipulate findings, e.g., through 
fabricated data, deepfakes, or misleading conclusions, poses 
serious threats to scientific trust. Institutions must use robust 
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detection systems and enforce human oversight to prevent 
unethical practices. As AI continues to evolve, responsible 
integration will remain critical to upholding research integ-
rity and protecting the credibility of science itself.

Future outlook

The integration of AI into healthcare and academia has 
immense promise but also major challenges linked to 
transparency, security, and integrity. In healthcare, a 
major limitation is the lack of explainability in AI models. 
Diagnostic algorithms often output results without reveal-
ing their reasoning, thus making their reliability difficult 
for clinicians to assess, particularly in complex or rare 
cases. For example, deep learning models tend to mis-
diagnose rare diseases as a result of limited training data. 
This lack of transparency can erode trust between medical  
professionals and AI systems. Data privacy further com-
pounds the risks, because models trained on sensitive patient 
data might inadvertently expose information or reinforce 
biases that result in care inequity across races or genders.

In academia, AI-generated content has prompted concerns 
regarding plagiarism, data fabrication, and authorship dis-
putes. Tools may replicate existing research or fabricate find-
ings, thus blurring the boundaries defining originality and 
ownership. The growing presence of unverified, AI-produced 
papers threatens scholarly credibility. To address these risks, 

institutions must establish clear guidelines governing AI 
use, authorship, and data ethics. Only through transparent 
policies and responsible oversight can AI’s transformative 
potential be realized without compromising trust or aca-
demic integrity.

Conclusion

AI is undeniably a valuable tool with potential to enhance 
research across disciplines. However, the key to its success-
ful integration will be maintaining a balanced approach lev-
eraging AI for efficiency while preserving human critical 
thinking and ethical judgment. Researchers must use AI only 
as an aid, without allowing AI to take control of the scien-
tific process. By promoting transparency, upholding ethical 
standards, and ensuring rigorous validation of AI-assisted 
research, the research community could harness the power of 
AI without compromising the integrity of scientific inquiry. 
The future of research depends on using AI wisely, but not 
blindly surrendering to it. Researchers, do not lose your 
unique creativity!

Data availability statement

Not applicable.

Box 1  Limits of AI in Creating Accurate Scientific Figures

AI shows impressive potential across research domains, yet its limitations are clear when it is tasked with producing scientifically accurate 
figures. Although AI-generated images appear visually appealing, they often fail to meet the precision and clarity necessary for scientific 
communication. For example, when asked to illustrate the central dogma of biology, an AI model produced a figure (Figure 1A) that omitted 
essential components, misrepresented molecular structures, and used incorrect or nonsensical labels. Such errors compromise scientific 
validity and render figures unsuitable for education or research use. In contrast, a manually created diagram (Figure 1B) correctly represents 
transcription and translation, uses accurate terminology, and adheres to accepted conventions, thus ensuring clarity and reliability.

Figure 1  Stark contrast between an AI-generated scientific figure and a correct, manually drawn figure. Figure (A) was generated by 
ChatGPT5.1. Figure (B) is courtesy of Andy Vierstraete, University of Ghent. These discrepancies highlight AI’s struggle in executing tasks 
requiring deep conceptual understanding and domain expertise. 

Although AI excels at automating analysis and literature synthesis, generating accurate scientific visuals still requires human oversight. The 
best approach is a hybrid framework using AI for preliminary drafts and humans for verification and refinement. With continued advances in 
training data and human-in-the-loop design, AI may achieve greater accuracy in the future; however, maintaining expert supervision currently 
remains essential.
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