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Abstract:
The twenty-first century is frequently considered as the era of Artificial Intelligence (Al) and

prompting numerous inquiries about its effects on society. It has already profoundly been changed
various practices in different fields, and research ethics is no exception. With its powerful capabilities
for automation, prediction, and data analysis, Al has become a transformative force in scientific
research. However, the integration of Al into research processes introduces a range of complex ethical
challenges that demand urgent attention. These include questions about who is accountable for Al-
generated findings, how authorship and credit should be assigned, how to preserve data privacy, how
to detect and prevent algorithmic bias and scientific misconduct. Without clear ethical frameworks
and proper oversight, the use of Al could undermine research integrity, distort authorship practices,
and compromise public trust in science. This article addresses key ethical issues, including
accountability, data privacy, authorship, transparency, bias, and the possibility of scientific
misconduct. The paper provides a logical framework for navigating the ethical use of Al in research,
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drawing on current empirical investigations and ethical standards. It ends by highlighting the necessity
of strong regulatory monitoring, trans disciplinary ethical governance, and openness in Al-assisted
approaches.
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Introduction:

The advent of artificial intelligence (Al) has escorted in a new era in scientific research
enabling accelerated data analysis, large-scale simulations, automated literature reviews, and even
Al-assisted writing (Arar et al.,, 2025). At first glance, these capabilities promise to enhance
productivity, foster novel insights, and democratize access to powerful computational tools (Arar et
al., 2025). However, as Al becomes more deeply embedded in research workflows, it also raises
pressing ethical and integrity-related issues that demand systematic attention (Arar et al., 2025; Zhang
et al., 2021). For many researchers, the adoption of Al is not simply a technical choice but an ethical
inflection point: if used carelessly, Al may undermine the foundational values of science such as
transparency, reproducibility, fairness, and accountability (Arar et al., 2025; Ratti & Graves, 2022).
One of the most serious concerns is algorithmic bias. Because Al systems learn from existing data,
they may reproduce or even amplify existing biases in datasets, leading to skewed outcomes that
misrepresent reality (Arar et al., 2025; Ethical Al in Big Data, 2025). In contexts such as medical
research, ecology, social science or public-policy studies, such biases can have far-reaching
implications, potentially reinforcing inequities or producing unreliable findings (Arar et al., 2025;
Ethical Al in Big Data, 2025).

Closely related is the problem of “black-box” Al: many modern Al models especially deep learning
and complex machine-learning systems operate in ways that are not fully transparent or explainable
(Arar et al., 2025; Ratti & Graves, 2022). This opacity erodes reproducibility, undermines peer
scrutiny, and challenges the norms of scientific accountability (Arar et al., 2025; Karim et al., 2022).
Moreover, the use of Al-generated content raises thorny questions of authorship, credit, and
responsibility: when Al contributes substantially to data analysis, interpretation, or writing, who
should be credited and who bears responsibility for errors or misconduct? (Arar et al., 2025; Zhang et
al., 2021)

Further, the rapid and often unpredictable evolution of Al tools has outpaced the development of
robust ethical frameworks tailored to their use in research. Many existing guidelines remain at the
level of abstract principles (e.g. fairness, transparency) without offering concrete, context-sensitive
guidance for day-to-day research practices (Arar et al., 2025; Zhang et al., 2021). As a result, there is a
growing consensus that the research community needs to develop explicit governance mechanisms —
including documentation of Al usage, bias-mitigation strategies, transparent reporting, and
stakeholder engagement — to preserve integrity and public trust in Al-augmented science (Arar et al.,
2025; Ethical Al in Big Data, 2025).

Given these developments, the integration of Al into scientific research must be accompanied not only
by technical proficiency but by ethical vigilance. Without deliberate efforts to build and enforce
ethical and practical safeguards, the promise of Al risks being overshadowed by erosion of scientific
credibility, equity, and social responsibility.

Ethical Issues in Al-Supported Research

1. Algorithmic Transparency and Explainability

Black Box Problem: Many artificial intelligence (AI) systems function as “black boxes,” meaning
their inner workings are opaque and difficult to comprehend. This lack of openness can lead to
accountability issues and mistrust. Explainable Al aims to increase the transparency and
comprehensibility of Al systems for stakeholders and users, which is essential for fostering confidence
and ensuring that Al decisions can be examined and contested (Doshi-Velez & Kim, 2017).
Pournaras, discusses how large language models and generative Al challenge core research ethics,
including transparency, accountability, and integrity. The paper outlines risks such as
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epistemological uncertainty and ethical integrity issues arising from using Al as both a tool and
research subject, along with practical recommendations for ethical review approaches.
(Pournaras2023).

Methods for Improving Transparency: Strategies to enhance transparency include designing
Al models that provide clear justifications for their decisions, implementing standardized
documentation procedures, and encouraging open-source Al development (Doshi-Velez & Kim,
2017). Due to this opacity, researchers find it challenging to assess fairness and reliability. Moreover,
in sensitive domains such as social sciences, pharmacology, or genomics, bias in training datasets may
intensify systemic disparities (Mehrabi et al., 2019; Buolamwini & Gebru, 2018).

2. Bias and Discrimination

Al systems learn from historical data, which risks perpetuating or amplifying discrimination if the
data is biased or unrepresentative. This is especially problematic in fields like psychology and social
research, which rely on accurate human-centered data (Obermeyer et al., 2019). Failures of fairness

also complicate accountability, often referred to as the “problem of many hands” (Healy & Moody,
2014).

3. Data Privacy and Consent:

Al research frequently involves large volumes of sensitive or personal data. Electronic health records,
genomic datasets, and behavioral data present significant privacy and informed consent challenges in
health-related research (Gymrek et al., 2013; Vayena, Meskd & Gasser, 2018).

4. Accountability and Responsibility:

Determining who is responsible when Al produces flawed results—the developer, user, or
institution—remains contested (Mittelstadt et al., 2016). Compounding this issue, Al systems can
generate arbitrary errors even after extensive training (Marcus & Davis, 2020). Studies indicate that
large language models such as ChatGPT can fabricate references and introduce inaccuracies,
underscoring the need for human oversight (Lee, Kwon & Lee, 2023).

5. Authorship and Contribution Ethics:

Generative Al tools raise complex questions about authorship. Current ethical standards stress that Al
cannot be listed as an author or co-author, as it lacks consciousness and accountability (Cahan &
Cohen, 2023; Resnik & Master, 2013). However, transparent disclosure of Al involvement—such as
in data analysis or text assistance—is necessary to maintain fairness and integrity (Solomon &
Aagaard-Hansen, 2024). Some journals now require explicit Al-use declarations in manuscripts to
ensure accountability.

6. Research Misconduct and Fabrication Risks:

Al can generate fabricated but realistic-looking data, making misconduct easier to commit.
Researchers must remain vigilant to prevent such misuse (Gao, Yang & Wang, 2022).

7. Equity in Access and Participation:

Access to Al technologies is unevenly distributed and concentrated mainly in high-income countries.
This imbalance risks widening existing global research inequalities (Floridi et al., 2018; UNESCO,
2021).

8. Dual-Use and Security Concerns:

Al methods developed for beneficial purposes can also be exploited for harmful ends, particularly in
fields like biology, chemistry, or cybersecurity. This dual-use potential highlights the need for strict
governance (Brundage et al., 2018).

A recent open-access article (2024) argues that while traditional ethical norms still apply, Al
introduces novel ethical issues (bias, reproducibility, responsibility, and transparency). It proposes
nine recommendations for responsible use, such as disclosing Al use, addressing bias, and engaging
stakeholders.( Resnik et al 2025)

Recommendations and Way Forward
To ensure ethical Al use in research, the following actions are essential:
o Establish institutional Al ethics committees to oversee responsible practices.
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Develop standardized disclosure requirements so researchers report how Al was used
(European Commission, 2023).

Encourage transparency in communicating AI’s role and limitations in accessible language.
Restrict Al use to researchers with adequate training and ethical awareness.

Consult affected communities to reduce bias and improve fairness. For example, inclusion of
diverse datasets and stakeholder input improved the performance of Al skin cancer models
across skin tones.

Strengthen education on responsible research conduct, including Al ethics (IEEE, 2020).
Prohibit Al from being recognized as authors or inventors, while ensuring acknowledgment of
its contribution.

Impose accountability on researchers who misuse Al for plagiarism, fabrication, or
falsification.

Conclusion:

Artificial intelligence has become a powerful catalyst for scientific discovery, but its adoption raises
significant ethical challenges. Issues of accountability, authorship, privacy, bias, transparency, and
misconduct require urgent and systematic attention. This paper highlights the need for comprehensive
regulatory frameworks and interdisciplinary oversight to preserve research integrity. Journals and
institutions should promote open disclosure and foster a culture of transparency, fairness, and
accountability. By proactively addressing these ethical dimensions, the scientific community can
harness AI’s potential while safeguarding its foundational values
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